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SUBSTATION LOCATION. 
The paper read at the recent meeting of the American Insti- 


tute of Electrical Engineers by Mr. C. W. Ricker on substation 
location forms one of those helpful studies of engineering prob- 
lems which are becoming more and more necessary as the com- 
plexity of the problems increases. This paper will be found on 
another page of the present issue. Mr. Ricker shows how the 
dificult and important question of the location of substations 
may be studied graphically, and in this way the best solution ob- 
tained. Where there are so many varying factors affecting the 


question, some one way and some another, a diagram showing 
just to what extent these enter into the final figures is particu- 
larly valuable. This is well brought out in the diagrams which 
Mr. Ricker employs. 

It must not be assumed that any solution obtained in this way 
can be accepted without question. Generally the local condi- 
tions or other factors which can not be represented in the prob- 


lem by figures determine the final decision, but these analyses 
aid toward an approximate solution. This is nicely brought 
out by Mr. Ricker’s treatment. 


Kelvin’s law for the most economical investment in copper, we 


He shows that if we follow 


reach a solution which would not be practicable, for it would 
allow too great a drop in the line. We must therefore com- 
promise and invest enough in copper to make the system work- 
able. 


this kind. Were it not so, engineering could be reduced to an 


In every engineering problem there are always factors of 


exact science, and all the designing would be done with a pencil, 
paper and a slide rule, leaving little for the constructing or 
operating man to care for except to carry out his written 
instructions. 


THE HEUSLER ALLOYS. 

A good deal of interest was excited some time ago by Heus- 
ler’s discovery that certain allovs containing neither iron, nickel 
nor cobalt were decidedly magnetic. This fact has brought into 
question Weber’s atomic theory of magnetization, which assumes 
that the minute particles of the magnetic metals are inherently 
magnets, and that the magnetization of a piece of metal as a 
whole becomes apparent when these molecular magnets are 
arranged in certain positions. 

Since Heusler’s discovery there is a tendency to attribute 
the magnetic properties of iron to its physical condition—to a 
particular form of crystallization, as it were, the atoms being 
able to arrange themselves in a certain way which gives rise to 
the magnetic qualities. This theory would explain the loss of 
magnctization when the iron is heated above a certain tempera- 
ture, and would also account for the varying permeability of the 
same piece of metal when it is subjected to different physical 
treatments. Since the theory does not call for a molecular 
magnet, to account for the magnetization of metals belonging to 
another group it will be sufficient to attribute to them the 
ability to pass into the magnetic condition. 

In L’Industrie Électrique (Paris) for December 10, M. C. E. 
Guillaume contributes an interesting study of these Heusler 
alloys, and offers suggestions. He attacks the problem by explain- 
ing first the behavior of the alloys when subjected to heating. 
As is well known, the temperature of fusion of an alloy is gen- 
erally lower than that of its constituent metals. There are, 
however, three important exceptions to this law, namely, the 
alloys of gold and aluminum, sodium and tin, and antimony and 
aluminum. The fusing points of these alloys are higher than 
those of the metals themselves. This fact is thought to be sig- 
nificant, as the Heusler alloys contain either aluminum or tin. 
The other components of the alloys are manganese and chromi- 
um, which elements are assigned to the iron group of elements. 
May it not be possible, M. Guillaume says, that these latter two 
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metals could be made magnetic if we could produce the proper 
condition, which might require a low temperature; and may it 
not be that the presence of aluminum or tin acts to increase 
this critical magnetic point, just as they increase the fusing 
point of the alloys which they form with sodium or antimony? 
It is considered significant, as well, that the salts of manganese 
and chromium are decidedly magnetic. The author does not put 
this forward as a theory, he merely calls attention to these 
coincidences, which seem to him to indicate that there is an 
underlying law. A study of the magnetic behavior of the Heus- 
ler alloys with changes in temperature will bear directly upon 
this suggestion and prove of very considerable interest. It might 
lead not only to facts of scientific importance, but of possible 
commercial value. 


A PHASE OF ELECTRIC RAILWAY DEVELOPMENT. 

Some rather interesting phases of railway operation secm 
to be overlooked, or at least waived for the moment in the inter- 
esting discussion now going on between the advocates of differ- 
ent systems. We hear much about the efficiencies of the various 
systems now in use, and a great deal more about the relative 
costs of installation. These, it is true, are important factors, 
but for any system to be introduced on trunk lines or to replace 
the present method of locomotion on steam roads, it must be, 
above all, reliable: there must be absolutely no doubt as to the 
dependence which can be placed upon it. And this confidence 
can be secured only after the system has been put through an 
exhaustive test under practical conditions. 

These requirements seem to be contradictory, for how, it may 
be asked, can the reliability of a system be determined until it 
has been tried; yet the trunk line should not try it until its 
reliability is known. Fortunately, there are often conditions in 
which a new system may very properly be installed, with a view 
to determining its reliability and general good qualities. For 
a line doing a comparatively small traffic—comparatively, that is, 
compared with the large steam roads—an occasional break-down 
of a car does not matter much, as the next car will push it home. 
Troubles at the station, while unfortunate, do not at once con- 
demn the system, for they are unavoidable in a new system, and 
it is hardly to be expected that some slight change in the first 


layout will not be found necessary. The same conditions are . 


met, though in a different degree, on a large city system. It 
is not a vital matter when one car breaks down—the next will 
push it in; but here it is of the greatest importance to have no 
failure at the main station. As the system increases in size the 
requirements of reliability become greater, but even on such a 
system as the New York subway delays are not unknown, though 
the inconvenience is only temporary. 

Conditions change, however, when we pass from an urban 
system, such as those mentioned, to a large railway system operat- 
ing daily hundreds of suburban trains and many fast through 
expresses. The breakdown of one suburban train involves a 
delay of many others, and affects a large number of passengers. 
The stalling of a through express, while, perhaps, not incon- 
veniencing so many persons, is dreaded even more by the officials 
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of the road. With them the first question is, can we depend 
upon this system? If so, is it not worth considerably more to us 
than another system whose record is not so good? What if the 
latter system be more efficient? One or two breakdowns in a 
year may cost a good deal more than the system will save. If 
a change must be made it is far better to put in an expensive 
but sure system than one costing less but leaving some doubt. 

These are questions which naturally have much weight in 
the selection of a new system for a large road, but for some reason 
or other one hears little about them in the discussions. It is 
fortunate that the two systems of electric railroading now 
under consideration are being tried on such scales as to convince 
their advocates of their undoubted reliability. Those who have 
not been fortunate enough to have actual experience with them 
can only wait for further developments. Before long we will 
know more about these systems, and we may rest assured that 
it will not be the most efficient nor even the cheapest system that 
will win, but the one which proves itself to be the most reliable. 


EFFECTS AND CAUSES. 

Every little while one encounters brief reports of a supposed 
wonderful discovery by some hitherto unheard of investigator 
who thinks he at last has hit upon one of nature’s cherished 
secrets. Discoveries of this kind are reported not infrequently 
in almost every branch of scientific research, and, naturally, that 
dealing with the great problem of life has received its full share 
of attention. 

An article describing such a discovery appeared recently, 
emanating from some point in the Far West. The subject was 
an old one, for this discovery has been discovered many times 
before. It was, in effect, a brief description of what is thought 


to be a proof that life is electricity. The discoverer of this impor- 


tant identity had experimented upon an animal, and, by bring- 
ing conducting terminals in contact with the brain or nerves, 
had been able to detect a slight deflection in a galvanometer 
connected to these terminals, which therefore indicated that a 
current of electricity had passed along the wires. This was the 
proof that life and electricity are one and the same thing. 
There is no need to criticise the experimenter’s method of 
investigation, although it is possible that the disturbances caused 
by his method are sufficient to account for the flow of electricity. 
There is no doubt that electric currents are often present when 
they are unsuspected. They are merely one method by which 
an uneven distribution of energy is equalized, and instead of 
being the cause of a certain state, they are most likely the effects 
of this state. Chemical changes are going on all the time every- 
where, in the body and out of it, and these changes generally 
involve some redistribution of energy. The most common form, 
or at least the one generally recognized, is when a change pro- 
duces heat. When conditions are suitable an electric current 
may flow; for example, if a picce of zinc and a piece of copper 
are plunged into sulphuric acid, a slight chemical reaction takes 
place at the zine plate, but generally it does not last long. As 
soon, however, as two plates of metal are brought into contact 
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a violent reaction sets up, and it is found that an electric cur- 
rent passes between the two plates. We have here an active 
chemical reaction taking place whenever an electric current is 
allowed to flow and stopping as soon as the current is stopped, 
yet the current is an effect of the chemical reaction, and not the 
cause. May this not be true as well of the changes going on in 
the living body? Is it not more probable that any currents flow- 
ing through the body—and this has yet to be proved—are second- 
ary reactions? The demonstration that a current may be drawn 
from a body by inserting foreign substances amounts to nothing. 
Under abnormal conditions abnormal effects take place. It 
seems very likely that our investigator has merely confused his 
cause and his effect—a confusion which is not at all unlikely 
to occur when one, however well versed he may be in one branch 
of science, attempts to explain facts by calling in another 
branch in which he is less learned. 


THE OXYACETYLENE BLOWPIPE. 

The use of acetylene in place of hydrogen for producing high 
temperatures seems not to have received the attention it deserves. 
There are claimed for this new heating flame some important 
advantages, one of them, at least, being of considerable prac- 
tical value. 

The oxyacetylene flame corresponds exactly to the old oxy- 
hydrogen flame, except, of course, that acetylene is substituted 
for the hydrogen. Oxygen is generally obtained from a supply 
under pressure. For scientific purposes the value of this new 
heating flame will lie in the much higher temperature obtainable. 
It is said that under suitable conditions temperatures as high as 
4,000 degrees centigrade may be reached—a temperature which 
is only surpassed by that given by the electric arc. Combined 
with this increase in temperature, it is claimed that it is as 
controllable as the oxyhydrogen flame, and can be used as a 
reducing or oxidizing agent, or simply as a neutral heating 
flame. 

An advantage of this new flame, which will appeal to the 
workman, is the ease with which the necessary gases can be 
transported and generated. The acetylene is, of course, obtained 
from calcium carbide in any of the many types of generators. A 
high pressure is not needed, and while up to the present time 
the oxygen has usually been drawn from a supply compressed 
mto a cylinder, there are to-day available a number of chemical 
agents which will yield this gas simply upon being treated with 
Water, At the meeting of the American Electrochemical Society 
held at South Bethlehem, Pa., last September, Dr. Richard von 
Foregger called attention to some of these new products. One 
of them in particular, which has been given the trade name of 
“oxone,” would seem to be very suitable for supplying the oxygen 
required. This material is mercly the fused peroxide of sodium, 
and upon being brought into contact with water sets free oxygen 
gas instantaneously. Thus, with two small generators and a 
supply of oxone and carbide, one can construct a blow-torch 
capable of wide use, and giving exceedingly high temperatures. 
What the relative cost of this flame is, as compared with the 
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oxyhydrogen flame, we can not say; but since the calorific value 
of acetylene is much greater than that of hydrogen, it would 
seem that the former flame should be cheaper. Added to these 
advantages is the safety of the apparatus. A high pressure is 
not necessary, as is true when gas must be stored under press- 


ure, and with ordinary care there should be no danger. 


THE UTILIZATION OF BLAST FURNACE GASES. 

The scheme of utilizing the waste gases of blast furnaces is 
not at all new. It has time and again been the subject of dis- 
cussion, yet, in this country at least, but little progress seems to 
have been made. This is true comparatively only, for the modern 
blast furnace utilizes to-day all of the gas for which it has any 
need for supplying the heat and power necessary to operate the 
furnace. That there is still a considerable amount of gas wasted 
is to be regretted, but this is merely because there is no call for 
the gas, and the companies which produce it have not yet been 
persuaded that it would be a good policy to use ‘this by-product 
in producing energy in a saleable form. 

That this blast furnace gas can be used effectively in gas 
engines driving electric generators is well known. This has 
been shown in practice as well as on paper; but it is not suffi- 
cient to demonstrate that the gas is a suitable fuel for a generat- 


ing station. It must be shown first that electric power can be 
produced in this way cheaper than in a steam plant; and, more- 
over, the difference between the two must be sufficiently great to 
form a decided inducement to go into the undertaking. This 
phase of the question was considered in a paper read recently 
before the Western Society of Engineers by Mr. H. Freyn, an 
abstract of which appears in this issue of the ELECTRICAL RE- 
view. Mr. Freyn shows that under the conditions which he 
assumes—and they seem to be fair—one horse-power-year can.be 
delivered by gas engines operating on blast furnace gas for a 
little less than $18. This figure includes no charge for the gas, 
although it does include an item for cleaning the gas. Evi- 
dently, where other conditions are suitable, such a gas-driven 
generating plant should prove a paying investment. 

However, the mere question of cost of production is not all. 
It is just as important that there should be a market for the 
output, and unless the company operating the furnaces has at 
the same tinae large shops and factories, or unless it has neigh- 
bors who can use the power thus developed, it would be hard 
to dispose of it. It is true that the power might be transmitted 
to a distant point for utilization there, but transmission is ex- 
pensive and involves some difficult problems; and it seems to be 
expecting too much of the furnace company to ask it to jump at 
once into the electrical transmission of power. We hope that 
before long the increasing demand for electric power for all pur- 
poses will so change this situation for the better that this loss 
will no longer go on. At the present time it amounts to some- 
thing in the neighborhood of one-half the gas given off by the 
furnace, and could be used to develop about 5,000 horse-power 
for each 400-ton furnace, according to Mr. Freyn’s figures. 
The conditions in the coke-oven regions are somewhat the same, 
though they are rather exaggerated, for here practically all the 
gas is wasted and the market for power is smaller; but these 
losses now going on can not be charged to the discredit of the 
operating companies, and must be put down simply to the con- 
ditions at present prevailing. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER XV.— (Concluded). 


CONTINUOUS FORMATION OF RADIOACTIVE 
MATTER IN THORIUM. 


We have just seen that Sir Wiliam 
Crookes succeeded by a purely chemical 
means in separating from uranium a 
radioactive constituent, which was funda- 
mentally different from uranium itself. 

A similar separation has been effected 
by Rutherford and Soddy in the case of 
thorium. When a thorium salt is dis- 
solved in water and the solution treated 
with ammonia, the thorium is precipi- 
tated. When the precipitate was tested it 
was found to be much less radioactive than 
the thorium salt.’ The solution from 
which the thorium had been precipitated 
was then evaporated to dryness, and 


ignited to remove salts of ammonium. The- 
residue was found to be highly radio- . 


active. Indeed, in some cases, many 
thousand times more radioactive than the 
thorium salt from which it was obtained. 

The highly active residue was very 
small in quantity, and, therefore, must 
have contained some substance whose 
radioactivity was very intense. This 
product obtained from thorium was called 
by Rutherford Thortum X, and written 
ThX. 

This substance was shown to be soluble 
in water, since when thorium oxide is 
shaken with water the radioactive con- 
stituent is partly dissolved, while thorium 
oxide itself is insoluble in water. 

If a solution of a thorium salt is treated 
with ammonium carbonate, the thorium 
X is precipitated along with the thorium. 
The method of separating thorium X 
from thorium is, then, very different 
from that required to separate uranium 
X from uranium. We shall now study 
some of the properties of thorium X. 
PROPERTIES OF THORIUM X—DECAY OF 

RADIOACTIVITY. 

Thorium X, when separated from 
thorium by the method above described, 
is highly radioactive, as we have seen. Its 
radioactivity, however, decays, having 
only about half its initial value after four 
days. The decay becomes regular after a 
time, but at first irregularities appear. 
Indeed, the radioactivity of the thorium 
X at first actually increases, This 
peculiarity will be taken up later. After 
a short time the rate of decay is perfectly 
regular or follows an exponential law as 
we Say. 


ELECTRICAL REVIEW 


The rate at which thorium X decays 
or loses its radioactivity, like uranium X, 
is uninfluenced by any known physical 
or chemical condition. Moisture, pressure 
and even temperature have no influence 
on the rate at which thorium X decays. 


THORIUM X PRODUCES THE THORIUM 
EMANATION. 


Both thorium and radium are capable 
of yielding that remarkable substance or 
substances already studied—the emana- 
tion. In the case of thorium does the 
emanation come from the thorium di- 
rectly, or from thorium X? This has 
been answered by Rutherford and Soddy. 

If thorium X is completely removed 
from thorium by repeated precipitations, 
the thorium has no appreciable power to 
give off the emanation. If, however, the 
thorium is allowed to stand for some time, 
it can give off an appreciable quantity of 
the emanation. This is due, as we shall 
learn, to the production of thorium X 
which is going on in the thorium itself. 

The thorium X when first separated 
from the thorium has marked power to 
produce the thorium emanation. As the 
thorium X decays it has been shown that 
its power to produce the emanation be- 
comes less, and indeed, in the same ratio. 
It will be remembered that the activity 
of thorium X falls to half-value in four 
days. Its emanating power falls to half- 
value also in four days. This shows that 
the thorium X is produced from the 
thorium emanation. 

The changes that are going on in 
thorium can now be followed, at least in 
part. The thorium atom loses an alpha 
particle and the result is thorium X. The 
thorium X like thorium itself, is an un- 
stable system and further changes take 
place in it. The thorium X loses one or 
more a particles, and the thorium ema- 
nation is the result. The radioactivity of 
the thorium emanation decays to half- 
value in about one minute, while the 
thorium X requires four days to lose half 
its radioactivity. The emanation is, then, 
a different substance from thorium X from 
which it was formed. This conclusion is 
confirmed by a comparison of all of the 
properties of these two substances, 

Thorium X differs from uranium X ia 
the kind of radiations given out by it. 
Thorium X gives out mainly a particles, 
while uranium X, as we have scen, gives 
out mainly 8 rays. 

RECOVERY OF RADIOACTIVITY BY THORIUM. 


We have become familiar with a method 
for separating thorium X from thorium. 
This method effects almost complete sepa- 
ration if the process is repeated a few 
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times. If the thorium precipitated by. 
ammonia is dissolved in nitric acid, and 
then again precipitated, and the process 
repeated twice, the resulting thoria is only 
about one one-hundredth as radioactive as 
ordinary thorium. The active thorium X 
has, thus, for the most part, been sepa- 
rated from the thorium. 

If now this comparatively non-radio- 
active thorium is set aside, it regains its 
radioactivity again. A careful study of 
the rate at which thorium reeovers its 
radioactivity, after thorium X has been 
removed from it, has been made by Ruth- 
erford and Soddy. They found that the 
thorium, in general, recovered its radio- 
activity at the same rate that the sepa- 
rated thorium X lost its radioactivity. 
Some irregularity manifested itself at 
first. Indeed, the activity of the thorium 
which had lost its thorium X decreased, 
instead of increased, for the first day or 
two. After this period, however, the 
thorium became gradually more radio- 
active, reaching half of its initial value 
in four days, which is the same time that 
was required by the thorium =X to lose 
half of its radioactivity. 

A careful comparison was made of the 
rate at which thorium X deeays with 
time, and the rate at which thorium from 
which thorium X has been separated, re- 
covers its radioactivity, and the results 
plotted in curves. It was found that the 
one loses its radioactivity just as rapidly 
as the other regains its radioactivity. 

This can best be interpreted by assum- 
ing that thorium X is continually being 
produced by the thorium. The rate of 
production is just equal to the rate at 
which thorium X decays, and this gives 
us the condition of equilibrium that ob- 
tains in ordinary thorium, 

It was found that thorium from which 
practically all thorium X had been sepa- 
rated, regained its initial radioactivity in 
just about one month. In a word, it re- 
quired just about a month to establish 
the same condition of equilibrium that 


existed before the thorium was deprived © 


of thorium X. | 

From the thorium which has regained 
its original radioactivity a new portion of 
thorium X can be separated, and exactly 
the same amount as measured by its 
radioactivity as was obtained originally. 
The non-radioactive thorium from which 
the second portion of thorium X had been 
separated, recovers its radioactivity again, 
at the same rate, reaching half-value in 
four days, and the initial value in one 
month. When the condition of equili- 
brium is reached again, a new portion of 
thorium X can be separated, which is 
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equal to that originally obtained, and thus 
the process goes on slowly but surely, 
apparently until all of the thorium is 
transformed into thorium X. This com- 
plete transformation would probably re- 
quire millions of years. 

RATE AT WHICH THORIUM RECOVERS 
RADIOACTIVITY INDEPENDENT OF 
CONDITIONS. 

We would naturally ask whether trans- 
formations like those we have just been 
considering resemble ordinary chemical 
reactions, or are something fundamentally 
different from them? To throw any light 
on this question we must study the two 
sets of transformations, and see what re- 
semblances or differences make their ap- 
pearance. Chemical reactions are, in gen- 
eral, affected by the physical conditions of 
the substances that are reacting—by the 
state of aggregation, whether solid, liquid, 
gas, or in solution; by the pressure to 
which they are subjected, and especially 
by the temperature. 

The rate at which thorium X is formed 
from thorium seems to be entirely inde- 
pendent of all these conditions. It does 
not seem to matter to what conditions we 
subject the thorium from which thorium 
X has been separated, we can not affect 
in any way the rate at which it recovers 
its lost radioactivity, which is the same as 
to say, the rate at which it produces 
thorium X. 

There is, then, at least this one funda- 
mental difference between the formation 
of thorium X from thorium, and ordinary 
chemical transformations—the former is 
independent of the conditions to which 
the substances are subjected. 


A POSSIBLE EXPLANATION OF THE CHANGES 
THAT TAKE PLACE IN THORIUM. 


We have considered most of the facts 
in connection with thorium, and the 
transformations that take place in it. 
Let us now see what they mean. 

Thorium yields thorium X at a definite 
rate, that is unaffected by any change in 
conditions, and gives off a particles. 
Thorium X decomposes at the same rate 
at which it is formed in the thorium, 
and the rate of decay is unaffected by 
any change in conditions. It also gives 
off a particles. Thorium X in decompos- 
ing yields an emanation, and thus differs 
from uranium X, which does not produce 
any emanation. 

It will be remembered that it is the 
emanation that gives rise to induced 
radioactivity in apparently all objects ex- 
posed to it, and undergoes further de- 
composition, yielding mew radioactive 
products, 
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In the case of the emanation from 
thorium at least two products are formed. 
In the formation of the first product 
from emanation X no rays are given off. 
In the formation of the second product, 
a, 8, and y rays are all produced. 

As’ Rutherford points out, and as has 
already been mentioned, these changes 
are not simply chemical reactions as we 
ordinarily understand that term, since 
they take place with a velocity that is 
entirely independent of the conditions 
that are brought to bear upon them. 
Rutherford suggests that these changes 
are not molecular, or even interatomic, 
but are intraatomic, or take place within 
the atom itself. Such changes would be 
expected to be independent of tempera- 
ture, and of conditions in general. 

We account for the transformations in 
the case of thorium in the following 
manner. The thorium atom, being un- 
stable, loses an a particle, and the result 
is thorium X. The atoms of thorium X 
are, in turn, unstable. They lose an a 
particle and pass over into a new system 
which is the emanation. 

The emanation then undergoes a change 
in which nothing is expelled. This is the 
first transformation of the emanation. It 
probably consists in a rearrangement of 
the constituents of the atom into a some- 
what more stable system than that of 
the emanation itself. This system, how- 
ever, is far from stable. A further trans- 
formation takes place either in a part of 
the emanation itself, or in the first 
product formed from the emanation, 
which is of a serious character. All three 
kinds of radiations, a, 8 and y, are shot 
off, and the system then apparently settles 
down into one that is comparatively 
stable. 

These transformations take place very, 
very slowly. Only a comparatively few 
thorium atoms become unstable at a time, 
and pass over into thorium X. We have 
seen that although thorium X decomposes 
comparatively slowly, requiring four days 
for half of it to decompose, it exists in 
thorium only in very minute quantities. 

The subsequent transformations must, 
then, of necessity, take place only in very 
minute quantities of matter, since they 
are but successive decomposition products 
of the thorium X. 

The slowness of the transformations 
that we have just been considering ex- 
plains why such elements as thorium, 
uranium, and the like still exist, and 
have not all been transformed into their 
decomposition products. It is calculated 
fhat at least thousands of years would be 
required for enough thorium to be trans- 
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formed into thorium X, in order that the 

transformation would be detectable by the 

most sensitive chemical balance. 

TIIE CONDITION OF EQUILIBRIUM IN 
THORIUM. 

The radioactivity of thorium, as we 
ordinarily know it, is constant, showing 
that there is an equilibrium between all 
of the above named processes. These are: 
the formation of thorium X from 
thorium; the transformation of thorium 
X into the emanation; the formation of 
emanation X or thorium. A from the ema- 
nation, and the subsequent changes in 
emanation X, of which two are well- 
recognized. When equilibrium is reached, 
as in ordinary thorium, every one of these 


- substances is being formed just as rapidly 


as it is undergoing decomposition, 

We can now understand why it is that 
the radioactivity of thorium from which 
thorium X has been separated, at first 
decreases, and then increases regularly 
until the initial radioactivity is regained. 

It will be remembered that thorium X 
is separated from thorium by precipi- 
tating the latter with ammonia. Since 
the thorium X is found in the solution 
it must be soluble in ammonia. 

The emanation X, on the other hand, is 
not soluble in ammonia, and, therefore, 
is precipitated with the thoria. This ema- 
nation X, as Rutherford and Soddy show, 
decomposes comparatively rapidly, and 
this produces a decrease at first in the 
radioactivity of the thoria from which 
thorium X has been separated. It is true ° 
that this thoria is reforming thorium X, 
which increases its radioactivity. At 
first, however, this is insufficient to over- 
come the decrease in radioactivity due to 
the decay in emanation X, and the total 
result is a loss at first in the total radio- 
activity of the thoria. It will be remem- 
bered that after a short time the thoria 
regains its original radioactivity regu- 
larly, due to the continuous formation of 
thorium X. 

We can now also understand why it is 
that the radioactivity of thorium X when 
just separated from thorium, at first in- 
creases, and then steadily decreases. The 
thorium X yields the emanation, which 
then quickly decomposes yielding emana- 
tion X or thorium A. The increase in 
radioactivity due to the emanation X 
more than compensates for the loss in 
radioactivity due to the decay of thorium 
X, and the result is at first a gain in 
radioactivity. E 

From a somewhat detailed study of the 
changes and processes going on in thorium 
and its decomposition products, we have 


6 


arrived at a rational explanation of the 
apparent irregularities in the decay curve 
of thorium X, and the recovery curve of 
thorium. These irregularities, which 
caused some trouble at first, have now 
been satisfactorily accounted for by 
Rutherford. 


RADIUM DOES NOT GIVE RISE TO SUB- 
. STANCES CORRESPONDING TO URANIUM 
X AND THORIUM X. 


Radium has not thus far been shown to 
yield any substance analogous to those 
formed by uranium and thorium, which 
we have just been studying. It does not 
form any intermediate product, but ap- 
parently yields the emanation at once. 

We have, however, followed the trans- 
formations of radium through a number 
of stages, the more important of which, 
it will be recalled, are the following: 

1. Radium gives off a particles and 
yields the emanation. 

2. The emanation gives off a particles 
and yields emanation X, or Radium A. 

3. Radium A gives off a particles and 
yields radium B. 


4. Radium B gives off no radiation and 
yields radium C. 

5. Radium C gives off a, 8 and y par- 
ticles and yields radium D. 


6. Radium D gives off no radiation and 
yields radium E. 


7. Radium E gives off B and y particles 
and yields radium F. 


—— e@>e —__— 


Meeting of the Executive Council of 
the National-Interstate Telephone 
Association. 


A meeting of the executive council of 
the National-Interstate Telephone Asso- 
ciation was held in Cleveland, Ohio, No- 
vember 24, the following members being 
present: James B. Hoge, president, 
Cleveland, Ohio; Theodore Gary, first 
vice-president, Macon, Mo. ; Colonel J. D. 
Powers, Louisville, Ky.; Ed. L. Barber, 
Wauseon, Ohio; Charles C. Deering, 
Boone, Iowa; George W. Beers, Fort 
Wayne, Ind. James G. Splane, treasurer 
of the association, was also present. 

Reports were presented showing that 
associations have been formed and others 
were at present under way in a number of 
states which until this year were not inter- 
ested in the matter of organization. The 
reports showed that franchises have been 
secured in a number of important cities, 
and that arrangements are being made to 
build long-distance lines in many locali- 
ties. The various state organizations are 
in a healthy condition, and increasing in 
membership. 

The following permanent committees 
were decided upon: “Standard Forms of 
Accounting,” five members; “Standardi- 
zation of Equipment,” five members; 
“Standard Operating Rules and Regula- 
tions,” three members. 
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AVAILABLE POWER AND COST OF 
OPERATION OF A POWER STATION 
FOR WASTE GASES FROM A BLAST 
FURNACE PLANT.‘ 


BY H. FREYN. 

The following calculation has been 
made assuming a new blast furnace plant 
of two 400-ton blast furnaces, situated in 
the immedate vicinity of a large city and 
having the ordinary facilities for water 
supply and for handling the raw and 
finished material. Assuming both fur- 
naces in good operation and assuming a 
coke consumption of 1,900 pounds per 
ton of pig iron, there will be required 
800 X 1,900 = 1,520,000 pounds of coke 
per day. This quantity of coke produces 
approximately 110,000,000 cubic feet of 
gas in twenty-four hours, or per ton 
of pig iron 110,000,000 =- 800 = 137,- 
000 cubic feet of gas. The losses on the 
top of the furnaces may amount to ap- 
proximately five per cent, so that 130,000 
cubic feet of gas per ton of pig iron pro- 
duced in twenty-four hours could be ob- 
tained. The average heat value of this 
blast furnace gas will be about ninety 
British thermal] units per cubic foot. The 
total quantity of gas available for the vari- 
ous purposes in this blast furnace plant 
amounts to 130,000 « 800 = 104,000,000 
cubic feet of gas per twenty-four hours 
or 4,350,000 cubic feet per hour, having a 
total heat value of 391,500,000 British 
thermal units. Modern double-acting gas 
engines of large capacity working on the 
four-cycle or Otto principle, built with the 
latest improvements and using high com- 
pression of mixture, consume less than 
9,000 British thermal units per brake- 
horse-power per hour at full load capacity. 
The total quantity of gas produced by two 
blast furnaces of 400 tons capacity each, 
when used in gas engines for generating 
power, would operate at least 391,500,- 
000 ~~ 9,000 = 43,500 horse-power per 
hour. If, therefore, all the gas generated 
by a blast furnace plant could be used for 
producing power, there would be available 
over fifty horse-power per ton of pig iron 
produced per twenty-four hours. 

This quantity of 4,350,000 cubic feet of 
gas per hour will be divided for the vari- 


- ous purposes of the blast furnace plant as 


follows: one part of the gas is used for 
heating hot-blast stoves, another for oper- 
ating gas-blowing engines and there is gas 
required for the auxiliary machinery, such 
as pumps, hoists, coke and ore-handling 
machinery, power transmission, com- 
pressed air, pig-iron casting machinery, 


Soe sheaths we ee ee 
1 Abstract of paper read before the Western Society 
of Engineers, December 20. 
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and for lighting the entire blast furnace 
plant; some of the gas is also necessary for 
operating gas engines, serving the gas- 
cleaning plants and a certain percentage 
may be counted for losses in the piping, 
in the engines, the gas-cleaning plant, ete. 
It will be seen that the total quantity of 
gas necessary for the operation of the 
blast furnace plant itself amounts to ap- 
proximately fifty per cent of the total 
quantity generated, leaving a little less 
than fifty per cent available for useful 
work outside of the blast furnace plant 
itself. 

The blast furnaces are subject to cer- 
tain unavoidable irregularities on account 
of which a “coefficient of safety” must be 
introduced in the calculation for deter- 
mining the available power from a blast 
furnace of a given capacity. This co- 
efficient is of course extremely variable 
and depends largely upon the pig-iron 
market (which might require a banking 
of the furnaces), upon the operation of the 
furnaces, the quality and supply of ore, 
coke, etc. It is very difficult to foretell 
how much of the total theoretical avail- 
able horse-power from two 400-ton fur- 
naces could actually be realized especially 
when the electric power generated by 
using this gas in gas engines is to be sold 
to outside consumers to whom the delivery 
of a certain amount of power naturally 
must be guaranteed, perhaps under a 
heavy penalty. This irregularity in the 
operation of a blast furnace will have a 
very great influence on the production of 
gas, affecting the quantity as well as the 
quality. 

With two blast furnaces only it would 
be perfectly safe to figure on the avail- 
able horse-power from the gas of one fur- 
nace only, assuming this coefficient to 
be 0.5. 

A blast furnace plant of only two 400- 
ton furnaces should be equipped in the 
beginning with a power station of only 
limited capacity corresponding to the 
available power from only one furnace, in- 
stalling later on additional units, if the 
conditions and operations of the furnace 
plant would be such as to safely permit 
the generation of additional electrical 
power. 

The following calculation has been 
made on the assumption that an electric 
power plant of about 10,000 brake-horse- 
power be installed first. The size of unit 
best suited for this power plant would be 
an engine of about 1,500-brake-horse- 
power capacity. Seven gas engines of 
1,500-brake-horse-power rated capacity 
would develop 10,500 brake-horse-power. 

In order to meet emergencies, an eighth 
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engine as a standby or spare unit should 
be installed, so that the power plant in 
the beginning would consist of eight units 
as above. 

Generators of 800 kilowatts would, at 
the rated load of the gas engines of 1,500 
brake-horse-power, develop about 1,000 
kilowatts or 800 kilowatts plus twenty-five 
per cent overload. At maximum load of 
the gas engines of 1,650 brake-horse- 
power, the generators would carry 1,120 
kilowatts each, or 800 kilowatts plus forty 
per cent overload. 

It will be seen that 800-kilowatt gen- 
erators would perfectly fulfil the require- 
ments, as they easily stand ‘an overload 
of twenty-five per cent for twenty-four 
hours and an overload of forty per cent 
for short periods. 


(OST OF ELECTRIC POWER STATION OF 
10,000-BRAKE-HORSE-POWER 
CAPACITY. 
The complete equipment of the power 
plant would consist of eight double-acting 
yas engines with a rated load of 1,750 


indicated-horse-power, or 1,500 brake- 


horse-power each, to be direct-connected to 
an alternating-current, 800-kilowatt, three- 
phase, twenty-five-cycle, 6,600-volt gen- 
erator. 

The total cost of this station would be 
about $741,000. Of this, that portion of 
the gas-cleaning plant chargeable to the 
power station would be $33,500. The 
building for the electrical equipment 
would cost about $45,000, the gas engines 
$124,000, and the complete electrical 
equipment, including dynamos, exciters, 
switchboard apparatus and all accessories, 
would cost $162,500. The remainder 
would be made up by the buildings, gas- 
cleaning plant, foundations, piping, a 
traveling crane, etc. 

The cost of this installation per brake- 
horse-power, estimating a total output of 
12,000 horse-power, would be $61.60. 
This 18 equivalent to a cost per kilowatt 
of $89.50, the total output in kilowatts 
being 83,000. . 

OPERATING COST OF POWER PLANT. 
The operating cost of the plant con- 
sists of the following items: fixed charges, 
Cost of water for washing gas and cooling 
engines, oil and grease, repairs, wages 
and fuel. The fixed charges are estimated 
at an average of thirteen and one-half per 
cent on the total cost of the plant, which 
brings this item per vear to $100,000. 
This includes interest at five per cent, de- 
preciation at figures varving from ten 
per cent for the gas-cleaning plant to 
four per cent for the buildings, and in- 
surance at one per cent, From this the 
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fixed charge per kilowatt-hour at full load 
amounts to 0.1575 cent; at three-quarter 
load the fixed charge is 0.2076 cent; and 
at one-half load it is 0.1371 cent. The 
cost of water for cleaning the gas and 
cooling engines is estimated at 0.02874 
cent per kilowatt-hour at full load; at 
half load it will be 0.03514 cent per kilo- 
watt-hour; and at quarter load, 0.04236 
cent. The cost of oil and grease would 
be 0.0246 cent, 0.02922 cent and 0.04219 
cent per kilowatt-hour at full load, three- 
quarter load and half load, respectively. 
The corresponding figures per kilowatt- 
hour for repairs would be 0.02834 cent, 
0.03362 cent and 0.04852 cent. The op- 


erating staff consists of a chief engineer, 


an assistant engineer, and twenty-nine 
machinists, helpers, dynamo tenders, 
clerks, ete. The salaries for these will 
amount to $35,346 per year, correspond- 
ing to 0.05566 cent per kilowatt-hour at 
full load, and 0.06953 cent and 01.1002 
cent per kilowatt-hour at three-quarter 
and half load, respectively. 

It is generally assumed that the cost of 
the fuel for such a plant would be noth- 
ing, but the author agrees with Mr. L. 
Ehrhardt-Schleifmuehle that it is only 
proper to charge a plant with the value 
of the fuel which it uses. This may be 
estimated either by comparing the heat 
value of the gas with that of coal, or by 
comparing it in a similar way with nat- 
ural gas. Both ways are carried out 
here, and the value of the gas is estimated 
to be one cent per thousand cubic feet. 
This would bring the fuel cost per kilo- 
watt-hour at full load, three-quarter load 
and half load, respectively, to 0.1448 
cent, 0.1629 cent and 0.1944 cent. 

Summing up the above estimates. it is 
scen that a power plant of about 10,500 
brake-horse-power, complete in every de- 
tail. and installed in connection with a 


blast furnace plant, should be capable, 


when running under full load, of produc- 
ing one brake-horse-power per year at 
the low cost of $17.88, no value being 
placed on the blast furnace gas. 

From the above estimates it is also 
found that at full load output the cost 
of one brake-horse-power would be 1.295 
mills. When the average output of the 
plant is only one-half of its total rating, 
the cost of one kilowatt-hour will be 5.5 
mills. 

The author then compares these figures 
with those actually obtained in the large 
works of the John Cockerill Company, in 
Belgium. This company is operating 
seven blast furnaces, large stcel plants, 
machine shops, turbine 
works, ete. It has 


mills, 
locomotive 


rolling 
works, 


greatly extended the use of electric power 
for all purposes during the past five years. 
In 1900 the company had but eighty-six 
motors in use, while during 1905 it was 
using 333 motors. The lighting outfit 
consists of 660 arc lamps and 5,600 incan- 
descent lamps. ‘The company installed 
a steam plant in 1900, but has since been 
reducing this and installing gas engines. 
At the present time the total rating of 
the plant is 3,700 kilowatts. During the 
year 1900, when the rating of the plant 
was only 1,000 kilowatts, the operating 
cost was over 200,000 francs. During 
last year, when the plant had been in- 
creased 370 per cent, the total operating 
cost increased only thirty-one per cent. 
The cost per kilowatt-hour in 1900 was 
1.66 cents, while in 1905 it was only 
0.412 cent. Although it is admitted that 
the cost per kilowatt-hour would have 
decreased with an increase in the steam 
plant, the records show that the decrease 
obtained was due almost exclusively to 
the installation of gas engines. These 
figures are not entirely applicable to 
American conditions, but they demon- 
strate the benefit to be derived from the 
utilization of blast furnace gases. 

< 

The Chicago Electrical Show. 

It is announced that the various tele- 
phone interests throughout the country 
have taken a very keen interest in the 
coming electrical show to be held in the 
Coliseum, Chicago, Til., from January 15 
to January 27. Several novelties in the 
way of telephone development will be ex- 
hibited, and January 22, 23 and 24 have 
been set aside as telephone days. The 
Chicago Telephone Company will make an 
interesting exhibit. 

During the exposition there will be 
three conventions at the Coliseum: the 
Northwestern Electrica] Association, the 
Electrical Salesmen’s Association, and the 
Credit Men’s Association of the Electrical 
Trades, 

On Wednesday, January 17, Ben Frank- 
lin day will be celebrated. This is the 
two hundredth anniversary of Franklin’s 
birth. 

The annual convention of the North- 
western Electrical Association will be held 
January 17 and 18. 

The complete list of exhibitors is as fol- 
lows: Ackerman-Boland Telephone Com- 
pany, Allis-Chalmers Company, American 
Circular Loom Company, American Con- 
duit Company. American De Forest Wire- 
less Telegraph Company, American Elec- 
tric Company, American Electric Fuse 
Company, American Novelty Company, 
American Steel and Wire Company, 
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American Electric Sign Company, Ameri- 
can Telephone Journal, Automatic Tele- 
phone Electric Company, Bryan-Marsh 
Company, Central Electric Company, 
Chicago Battery Company, H. B. Camp 
Company, Chicago Compound Battery 
Company, Chicago Edison Company, 
Chicago Pneumatic Tool Company, Chi- 
cago Telephone Company, Frank B. Cook, 
Crane Company, Crocker-Wheeler Com- 
pany, W. P. Crockett & Company, W. L. 
Freed Company, Electric Appliance Com- 
pany, Electrocraft Publishing Company, 
Electro-Dynamic Company, J. Lang Elec- 
tric Company, S. J. Gorman & Company, 


Guarantee Electric Company, Edwards“ 


Headlight Company, Engineering World, 
Electric Storage Battery Company, 
Federal Electric Company, Fort Wayne 
Electric Works, North Shore Electric 
Company, General Storage Battery Com- 
pany, D. Holcombe & Company, Safety 
Armorite Conduit Company, W. H. 
Schott, W. Schiedel Company, Simplex 
Electric Company, Stanley-G. I. Electric 
Manufacturing Company, G. H. Thord- 
arson, Engineer Publishing Company, 
Universal Electric Storage Battery Com- 
pany, Vesta Accumulator Company, 
Western Electric Company, Wagner Elec- 
tric Manufacturing Company, Westing- 
house Electric and Manufacturing Com- 
pany, Western Electrician, General Elec- 
tric Company, Haller Machine Company, 
H. T. Paiste Company, Krantz Manufac- 
turing Company, Lincoln Electric Manu- 
facturing Company, Monarch Electric and 
Wire Company, Miller Anchor Company, 
Mark Manufacturing Company, McFell 
Electric Company, Nungesser Electric 
‘Battery Company, Oliver Manufacturing 
Company, Overbaugh & Ayers Manufac- 
turing Company, Osburn Flexible Con- 
duit Company, Peabody Coal Company, 
Peru Electric Manufacturing Company, 
Porterberg-Peterson Manufacturing Com- 
pany, John A. Roebling’s Sons Company, 
Roth Brothers, Reynolds-Dull Flasher 
Company, J. L. Schureman & Company, 
Stromberg-Carlson Telephone Manufac- 
turing Company, Swedish-American Tele- 
phone Company. - 


The Seventh Annual Dinner of the 
Olympic Club. 

The seventh annual dinner of the 
Olympie Club, the membership of which 
includes quite a number of prominent 
electrical men, was held at Shanley’s, 
Broadway and Forty-second street, New 
York city, on the evening of December 18, 
1905. There were an elaborate menu, and 
a very enjoyable vaudeville entertainment. 
Mr. James Kempster presided. 


ELECTRICAL REVIEW 
ELECTRICAL MINING NOTES. 


BY SYDNEY F. WALKER. 


SECONDARY ELECTRICAL HAULAGE. 


Electricity is being more and more 
adopted for what is called secondary 
haulage in coal mines. Up till very re- 
cently horses, and occasionally donkeys, 
performed this work, but it has been 
shown that mechanical haulage is always 
cheaper than animal, and with the gradual 
conversion to electrically driven collieries 
that is going on all over Great Britain, the 
adoption of electric motors for secondary 


haulage is just in the natural order of 


things. Two very striking instances have 
recently come under notice. It will be 
remembered that bv secondary haulage is 
meant the haulage which feeds the main 
haulage ropes. In all collieries there are 
one or more main haulage roads, generally 
worked by endless ropes, to which 
the mine wagons are attached at intervals, 
one part of the rope constantly bringing 
loaded wagons to the shaft bottom and 
the other as constantly taking the empty 
wagons that are delivered at the shaft 
bottom from the surface into the work- 
ing faces. The secondary haulage brings 
the loaded wagons from the working faces 
to the main haulage, and takes the empty 
wagons from the main haulage to the 
working faces. The plan with animal 
haulage has been for the horse to draw 
each wagon out to the main road as it 
is filled, and to bring back the emptv 
wagon when it arrives. In one of the two 
cases referred to above, several working 
places are on one face, “longwall,” as it is 
called, extending for some distance, and 
opening to the main haulage road at one 
end. Along the coal face an endless rope 
is stretched from an electric motor at 
the main road end to a tightening pulley 
at the other end, the motor driving it 
by the usual friction pulley, a pulley 
of comparatively large diameter, wide 
enough to take three turns of the wire 
rope. ‘The loaded wagons are attached 
to the rope as they are filled, and hauled 
out to the main road, where they are at- 
tached to the main haulage rope, the 
empty wagons which arrive opposite the 
coal face road being detached from the 
main haulage rope and attached to the 
face haulage rope. The other arrange- 
ment is a modification of the main and 
tail haulage system, especially adapted for 
“pillar? and “stall? working. Tt should be 
of interest in America, as that is the svs- 
tem of working verv largely in use in 
American “Pillar? and 


coal mines. 
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Call” Working is also called “bord” and 
pl lar, and the American method is a 
modification of it. There are a number 
of stalls or working places extending 
along the coal face that are being worked. 
The stalls are separated by ribs of coal, 
the stalls ranging from eight feet to sixty 
yards in width, the wider stalls being 
common in America, and the narrower 
usual in Great Britain. A road extends 
along the face at the back or shaft side 
of each stall, and along this road a main 
and tail rope works. In main and tail 
haulage, it will be remembered, there are 
two ropes, called respectively the main 
rope and the tail rope. The main Tope 
is connected to the front of the train of 
wagons, which it pulls out to the haulage 
drums, while the tail rope is carried 
round a pulley at the end of the road and 
is attached to the end wagon of the train. 
The main rope is wound up on one of 
two drums, while the tail rope is allowed 
to run out on the other. Then, after the 
full wagons have been hauled out, the 
empty wagons take their place, the tail 
rope being wound up on its drum and 
the main rope allowed to run out, the 
wagons being hauled back to the face. In 
the arrangement referred to above the tail 
rope is divided into two, the second por- 
tion being carried round a sheave in each 
stall. There are as many of these second 
portions of the tail rope as there are 
stalls. When no wagons are being hauled 
out of or into any particular stall the 
idle rope, as it is called, lies in the stall 
with both ends near the road passing at 
the back of all the stalls. When empty 
wagons are to be carried into any stall 
they are connected between one part of 
the tail rope and the idle rope, the other 
end of the idle rope being attached to 
the end of the tail rope. The empty 
wagons having been pulled into the stall, 
the full wagons that take their place are 
pulled out to the road at the back and are 
there connected into the main and tail sys- 
tem running along that road, the idle rope 
being disconnected and left with its two 
ends ready to connect again when required. 
The arrangement is stated to work very 
well, the drums on which the ropes are 
coiled being driven by an electric motor, 
and it is the great convenience of the elec- 
tric motor, and the efficiency of transmis- 
sion that enables it to be accomplished. 
It is claimed that these arrangements, 
the endless rope passing along the face. 
and the main and tail feeding “pillar” 
and “stall,” are superior to the conveyer 
system, because they avoid the necessity of 
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handling the coal a second time between 
the face and the screens. 
4 MODERN COLLIERY POWER STATION. 
The Powell Duffryn Company is one of 
the largest coal owners in the United 
Kingdom. It has two groups of 
collieries, one in the valley of the Cynon 
and its tributary the Aman, in Glamor- 
ganshire, and the other in the valley of 
the Rhymney in Monmouthshire. ‘The 
collieries in the Cynon and Aman valley 
ate placed at intervals on the sides of the 
hills bounding both of the valleys, and 
the power station is placed near the junc- 
tion of the two valleys and close to the 
main line of the Taff Vale Railway, which 
supplies the district, the distance to the 
farthest colliery of this group, Forcha- 
man, being two and one-quarter miles. 
The power consists of three units, one of 
2,000 kilovolt-amperes, and two of 1,000 
Kilovolt-amperes. The reason for this ar- 
rangement 1s the work was commenced 
with two units of 1,000 kilovolt-amperes, 
it being intended to have a third as spare, 
but it was discovered later on that more 
power would be required than had been 
provided for and so the last unit was 
made 2,000 kilovolt-amperes. The light 
load is only at present about 600 kilovolt- 
amperes, but on test it has been shown 
that the larger machine works with a 
lower steam consumption with that load 
than the smaller ones under the same 
conditions. The generators are flywheel 
alternators, made by the Allgemeine 
Gesellschaft, of Berlin, represented in 
Great Britain by the Electrical Com- 
pany of Charing Cross road, London, 
and they are driven by horizontal, cross- 
compound engines, with Corliss valves, 
made by Yates & Thom, of Blackburn, 
Lancashire, The dynamos generate three- 
phase current at 3,000 volts, and the ex- 
citer dynamos are driven by ropes from 
pulleys on the engine shafts. Babcock 
boilers are used at present hand-fired, but 
probably mechanical stokers will be em- 
ployed later. The problem at a colliery 
power station is what to burn. There are 
two classes of fuel that are available, be- 
Cause they can not be sold, the very fine 
dust that is taken from the settling-ponds, 
mto which the water used in washing is 
delivered, and the substances lying on the 
outside of the different seams, which con- 
tain a certain amount of carbon and other 
combustible matter, but not sufficient to 
tempt the average works owner. It is 
hot quite easy to deal with this where 
mechanical stokers are employed. At 
ven ordinary small coal is used at the 
Powell Duffryn Company’s stations and 
cach boiler furnace has to be cleaned out 
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every shift, half being cleaned out at a 
time. This must lead to the entry of a 
large quantity of cold air and to the cool- 
ing of the furnace very considerably. 
Apparatus is being erected for delivering 
the fine dust from the washing machine 
by means of a conveyer into bunkers over 
the boilers, from which it can be fed to 
the stoke-hole floor or the mechanical 
stoker hoppers, as may be arranged. The 
Powell Duffryn Company is making an- 
other interesting experiment in the using 
of refuse. It is putting up a gas pro- 
ducer, which is to burn the refuse, the 
gas from which is to be used to fire the 
boilers supplying steam for a pair of large 
pumping engines. 

Condensers are employed at the power 
station, a vacuum of twenty-six inches 
being obtained. They are of the jet type, 
the water from the adjacent river being 
employed, and it not being necessary to 
pump. The condensers are fixed directly 
under the engines. The steam consump- 
tion is given as twenty-three pounds per 
kilowatt-hour with the 1,000-kilovolt- 
ampere sets, and twenty pounds with the 
2,000-kilovolt-anrpere set. The steam is 
superheated 120 degrees Fahrenheit, and 
the feed water is heated 150 degrees by 
a Green economizer of 800 tubes. 

The cost of generation is given at 0.16 


penny per unit, omitting depreciation and 


interest, which will come to 0.15 penny 
when the plant is fully utilized, making 
0.31 penny per unit. At this figure it 
appears to me that it would be difficult 
for the South Wales Power Company to 
supply at a lower price, seeing that it 
has to distribute as well as to generate. 
There are seventy-six motors, aggregating 
4,650 horse-power, connected to the serv- 
ice, those over fifty horse-power having 
the full 3,000 volts taken directly to the 
stator, while for motors below fifty horse- 
power the current is transformed down to 
500 volts. The motors have been in 
nearly every case adapted to the existing 
apparatus, haulage gears, etc. In one of 
the collieries, also, there was already a 
small power and lighting station, worked 
by continuous current at 220 volts, there 
being two dynamos driven by belts from a 
single engine. In this case the engine has 
been replaced by a three-phase motor tak- 
ing current from the 3,000-volt service, its 
axle being directly connected to the axles 
of the continuous-current generators, the 
motors and lights already in service being 
left as they were. The arrangement 
works very well.” There are substations in 
different parts, and in particular one at 
one of the pit bottoms to which the 3,000- 
volt cables are brought. In the substa- 


tions at the pit bottom each set of 
switches is enclosed in a brick cell, the 
front of which is closed by an iron door. 
In the first cell are the safety apparatus, 
and the current then passes to the bus-bars, 
extending along the back of all the cells. 
One of the other cells is devoted to each 
important branch of distribution, and two 
cells are arranged to connect the bus-bars 
with the transformers: one for the .500- 
volt service for the motors, and one for 
the lighting service, which in this case 
is at 110 volts. There are a small winding 
plant and several main and‘ tail haulage 
plants worked directly from the 3,000- 
volt service. In the engine room, in each 
case, are a circuit-breaker for overload 
with switch combined and an emergency 
hand switch, both enclosed within a wire 
cage. From these the cables pass to the 
controller, which is in two parts, though 
worked by one handle. The driver, in 
turning his wheel, throws in or takes out 
resistance in the rotor circuit of the 
motor in starting and also changes the 
connections of the stator circuit. The con- 
troller also carries a connection operating 
the electromagnet which frees the brake. 
There is a brake pulley on one of the 
axles of the gearing, something on the 
same line as is used with electric lifts, 
fitted with a band brake, which is lifted 
off, when the apparatus is in use, by an 
electromagnet. At the first notch of the 
controller the brake is lifted off and the 
full resistance is inserted in the rotor cir- 
cuit, the connections of the stator circuit 
being arranged at the same time for the 
direction in which the motor is to run. 
As the wheel is turned the resistance is 
gradually taken out, there being provision 
for eight different speeds. Reversal is ob- 
tained by turning back the wheel, and in 
so doing altering the connections of two 
of the three phases with regard to the 
third. The cables for general distribu- 
tion are naked copper, carried on triple 
petticoat insulators overhead. For the 
pit, shafts and similar positions, paper 
three-cored cable is used, the section of 
the conductors being a sector of a circle, 
the completed cable being overlaid with 
lead as usual, with a copper sheath under 
the lead and steel wire armor outside 
the copper sheath being earthed. A bare 
copper wire is also provided for earthing. 
te, acum l 
American Association for the 
Advancement of Science. 


The New Orleans mecting of the Ameri- 
can Association for the Advancement of 
Science and the affiliated societies beran 
on December 29, when Professor W. G. 
Farlow. of Harvard University, delivered 
the presidential address, his ‘subject be- 
ing “The Popular Conception ‘of the 
Scientific Man at the Present Day.” 


CONSIDERABLE number of elec- 
A trometallurgical and other elec- 

trolytic plants are now in opera- 
tion in Switzerland, where a convenient 
supply of water power is to be had for 
the purpose. Among the products which 
are turned out by these works may be 
mentioned aluminum, chrome iron and 
steel, besides different chemical products 
such as chlorate of potash, chlorine and 
soda. 

In the La Praz works, which are under 
the control of a French company, the 
Société Electro-Métallurgique, the cur- 
rent ‘is used, for the most part, in the pro- 
duction of aluminum, according to the 
Heroult method. But aluminum is not 
the only product which is furnished by 
the establishment, and it is now devot- 
ing considerable attention to the manu- 
facture of chrome iron, which is used to 
a great extent in Europe at present. Steel 
is also turned out by a new process, in 
which the electric furnace is used, and 
the manufacture of steel on a commercial 
scale, which is now only commencing, is 
likely to take considerable proportions in 
the future. As most of these processes 
are patented, only a description of the 
central station which furnishes the low- 
tension current for the different elec- 
“trolytic purposes is given. 

The La Praz works are situated in one 
of the most mountainous parts of the 
Savoy region, not more than two miles 
from the Italian frontier, in the vatlev 
of the Arc. The electric station and the 
different factory buildings cover a con- 
siderable extent of ground. The Mount 
Cenis railroad runs near the premises. 
The hydraulic power which is needed for 
the electric plant is furnished by the Arc, 
a rapid mountain stream which descends 
from the heights of the Haute Maurienne. 
It has a greatly varying flow, in the 
proportions of one to sixty at least. The 
hydraulic work was carried out in two 
stages. The first one of these, in which 
a dam was built about half a mile above 
the station, afforded a head of water of 
105 feet. An open canal brought the 
water to the main basin, from which led 
a penstock of five feet diameter. During 
the second stage of the hydraulic work 
a second dam was erected across the river 
one and one-half miles above the station, 
in order to secure a new fall of 240 feet. 
A masonry tunnel brings the water to the 
settling basin. From there a penstock, 
eivht feet in diameter and, 2.800 feet 


By C. L. Durand. 


long, furnished by the Bietrix-Nicollet 
Company, of St. Etienne, brings the water 
down to the turbine station. 

The total hydraulic power which can 
be utilized in the present plant is esti- 
mated at 14,000 horse-power. The direct- 
current generators which have been in- 
stalled in the station will furnish a total 
of 8,000 horse-power, and this amount is 
to be further increased in the future. 
The Ia Praz station has been increased 
and modified at different periods, and thus 
we find various types of electrolytic gen- 
erators set up in the dynamo room. The 
whole of the electric outfit, however, has 
been furnished by a single firm, the Com- 
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Swiss Electrolytic Plants. 


100 volts and 3,000 amperes in ordinary 
running, and work at a speed of 250 
revolutions per minute. ‘The second set 
of machines are disposed in two series, 
each composed of three machines con- 
nected in parallel, and a generator which 
acts as a reserve. 

As the seven machines above mentioned 
gave very good results for the electrolytic 
work, it was decided to erect another 
series of fourteen machines of the same 
type. 

More recently the company decided to 
take up the manufacture of steel by its 
newly patented electric furnace process. 
In this case the electric furnace is de- 


THe New Tuory 4,000-AMPERE ALTERNATOR INSTALLED AT THE LA PRaz ELECTROLYTIC WORKS. 


pagnie de D'Industrie Electrique, of. 


Geneva, and the machines are built on the 
Thury system. When the plant was first 
started, the company was called upon to 
furnish a set of machines of very low 
voltage and heavy current, giving some 
350 horse-power each. These generators 
are direct-coupled to turbines, which are 
built by the firm of Brenier-Neyret, of 
Grenoble, France. Three other machines 
of the Thury type, varying from fifty to 
250 horse-power, were installed along with 
the others for supplving the lighting cir- 
cult of the factory and the different mo- 
tors. At a later period. as the demand 
for current increased, another set of gen- 
erators was set up. These are six-pole 
Thury machines, which give a current of 


signed to use alternating current at about 
100 volts. The first alternator which was 
designed by the Thury company on this 
system is shown in one of the engravings. 
It is intended to operate at 250 revolutions 
per minute and 33.3 cycles, and will 
furnish 110 volts at a heavy current of 
4,000 amperes on an inductive circuit with 
a power-factor of 0.8. The field-bore is 
1.5 metres and the length of the pole- 
pieces 500 millimetres. It has a five- 
millimetre air-gap. The shaft of the ma- 
chine carries the turbine wheel, which is 
mounted upon it, without using an outer 
bearing. The total height of the alterna- 
tor is 2.275 metres, and the greatest width 
2.6 metres, 


The machine has a fixed armature ring, 


_ 
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ghich is carried within the main casting, 
and inside the armature is the revolving 
field, formed of a set of poles mounted on 
the main drum. The armature ring, 
which is 150 millimetres in thickness, is 
formed of laminated iron, in four separate 
parts, leaving a set of openings between 
them for ventilation. The armature wind- 
ing is composed of sixteen parallel cir- 
cuits. All the circuits of the armature 
are brought to two large copper rings, 
which are mounted on insulators upon 
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this way they can be readily taken out 
when it is desired to replace them. 

As to the internal field of the alterna- 
tors, it is formed of sixteen poles of lami- 
nated iron. The poles are fixed on a cast- 
iron cylinder by means of heavy bolts. 
Each of the poles carries a winding of 
a square section copper wire, measuring 
6.5 millimetres on a side. The fields are 
excited by a current of 120 volts, or they 
may be connected so as to use a sixty- 


five-volt current. A collector ring, which 
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Monthey, which lie on the cast of lake 
Leman, and also the electrolytic plant 
of La Volta, situated on the Rhone not far 
from Geneva. Several large Swiss plants 
are engaged in the manufacture of chlo- 
rate of potash by a series of patented 
electrolytic processes. Among these the 
most prominent are the Cheddes plant, 
on the Arve river, and the St. Michel 
works, which, like the La Praz plant 
mentioned above, use the power of the 
river Arc. 


THe TAURY DyNAMOS AT THE CHEDDES ELECTROLYTIC WORKE. 


the body of the machine. Each of the 
armature coils ig made up of a copper 
band, having a section of forty-two by 
millimetres, and well insulated. The 
"ndings are placed in slots measuring 
ity-three millimetres deep and thirty- 
fve millimetres in width. 

The winding of each of the coils is 
rarried out so as to divide the ends into 
three groups, which are well separated, 
so that the extremities are well cooled. 
The coils are held in place by a series of 
Wood strips, which are run into dove- 
tailed grooves in the top of each slot. In 


is mounted upon the shaft of the machine, 
allows the current to be taken into the 
field coils. 

A number of hydroelectric plants in 
Switzerland, besides the one just men- 
tioned, have been erected for the pur- 
pose of supplying current to electrolytic 
works which are engaged in the manu- 
facture of various products. Among 
these are to be noted the plants which 
use electrolysis of the natural chlorides 
for producing chlorine and caustic soda 
along with other substances. In this 
category are included the large works of 


The accompanying engraving shows 
a view of the interior of the Cheddes 
station which lies alongside the electro- 
lytic factory and furnishes the current 
required in the chlorate of potash manu- 
facture. The Cheddes plant is situated 
in the Haute Savoie region, at the en- 
trance of the Chamonix valley. Power 
is obtained from the Arve, a mountain 
torrent which descends from Mont Blane. 
The total length of the water canal which 
leads from the dam is 1.1 miles. From 
the main basin a set of penstocks, four 
and one-half feet in diameter, leads down 
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to the turbine station. The turbine 
wheels which are mounted in the Cheddes 
plant are of the horizontal shaft pattern, 
and the turbine house lies alongside the 
main dynamo room, which is represented 
in the engraving. The shafts of the 
wheels pass through the partition wall, 
and are connected direct with the genera- 
tors by means of elastic couplings. 

In the foreground the details of the 
large generators which have been mounted 
in the Cheddes plant will be clearly ob- 
served. ‘These machines, which have been 
also furnished by the Compagnie de 
L’Industrie Electrique, of Geneva, are of 
the Thury eight-pole type, and are of the 
consequent pole construction which has 
been generally adopted by M. Réné Thury. 
A current of 800 amperes at 700 volts is 
furnished by the generators, or 560 kilo- 
watts each. The turbines have been sup- 
plied by a French company, the Brenier- 
Neyret firm, of Grenoble. _ 


Annual Meeting of the Independent 
Telephone Association of — 
Wisconsin. | 

The annual meeting of the Independent 
Telephone Association of Wisconsin was 
called to order at the clubroom of the 
Hotel Pfister, Milwaukee, Wis., Wednes- 
day, December 20, 1905, at 12.45 P. M., 
President Richard Valentine in the chair. 
The president opened the convention by 
referring to the question of membership, 
and, on motion, a committee was ap- 
pointed, consisting of J. C. Harper, 
W. F. Goodrich and Messrs. Webb, Wilder 
and Bates, to handle this question. ‘This 
committee was also directed to prepare 
resolutions for presentation to the Mil- 
waukee common council regarding the 
matter of granting an independent fran- 
chise in the city of Milwaukee. After 
considerable discussion as to ways and 
means of gaining the most strength and 
making the matter of specific interest 
to the city officials of Milwaukee, a recess 
was taken to meet at two o'clock at the 
same place. 

On Wednesday afternoon at 2.30 o’clock 
President Valentine called the convention 
to order. An adjournment was immedi- 
ately taken to the place of meeting of the 
judiciary committee of the common coun- 
cil at the city hall in the city of Milwau- 
kee. At three o’clock the association met 
in the presence of the council committee. 
Mr. Valentine, representing the associa- 
tion, addressed the committee on the sub- 
ject of a measured service versus a flat- 
rate system of charging. Arguments were 
also presented by Don J. Farnsworth, Max 
Zabel and Messrs. Wills, Stroud and Hoff- 
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man. The judiciary committee at this 
session was unable to reach an immedi- 
ate agreement, and adjourned, the chair- 
man stating that the next meeting would 
be called in about two weeks, when the 
various franchises offered would be con- 
sidered. The association thereupon ad- 
journed to meet the next day at the Hotel 
Pfister. 

On Thursday, December 21, 10.30 a. M., 
the third session was called to order by 
President Valentine. Mr. Harper pre- 
sented the resolution pertaining to the 
membership of the association for the 
committee appointed on Wednesday. 

After some discussion a motion was 
made and unanimously carried, that this 
committee draft a resolution urging the 
common council of the city of Milwaukee 
to grant an independent telephone fran- 
chise in the city as speedily as possible. 

The nominating committee was then 
appointed, as follows: W. J. Bell, Deer- 
field; Dr. G. N. Hidershide, Arcadia, and 
Charles Shernecker, Sun Prairie. 

A very lengthy discussion was held 
concerning the status of various telephone 
companies in the state of Wisconsin, fol- 
lowing which Mr. J. 8. Eaton, of New 
York, representing the Poulsen automatic 
telegraphone, was introduced. Mr. Eaton 
described briefly the characteristics of this 


apparatus. A discussion followed Mr. 


Eaton’s remarks, and then the repcrt of 
the secretary was called for. 

The secrecary reported that the asso- 
ciation was organized at Weyauwega, 
March 21, 1900, with eighteen members. 


Since that time the membership has grown | 


to sixteen active and twenty-nine asso- 
ciate members, comprising approximately 
three-fourths of the independent tele- 
phone organizations in the state. Forty- 
ohe new companies were incorporated in 
1902, forty-nine in 1903, thirty-two in 
1904, and thirty-nine in 1905, with a 
capital of $415,000. A careful estimate, 
based on the best data obtainable, gives 
Wisconsin 300 independent telephone 
companies, with an investment of $4,000,- 
000, 1,300 toll stations, 375 exchanges, 
and 42,000 subscribers. 

After some discussion a motion was 
carried that the assessment for the coming 
vear be placed at two cents per telephone, 
and two cents per mile of toll line. 

The names of two new applicants for 
membership—the Chippewa County Tele- 
phone Company, and the Deerfield Tele- 
phone Company—were presented, and 
these companies were elected to member- 
ship. 

Mr. Bell then presented the report of 
the committee on nominations, as follows: 
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for president, Richard Valentine, Janes- 
ville; for vice-president, J. C. Kuoni, 
Sauk City; for secretary and treasurer, 
W. F. Goodrich, La Crosse. Executive 
committee—William Van Middlesville, 
Racine; Phillip Sheridan, Green Bay; 
J. C. Harper, Madison; E. I. Bates, Chip- 
pewa Falls; John M. Baer, Appleton; 
W. J. Bell, Deerfield; J. C. Crowley, 
West Superior. The report of the com- 
mittee was unanimously adopted, and the 
nominees ttherein named were declared 
duly elected. 

Following the election of officers there 
were a few brief comments made by 
Messrs. Bell, Goodrich and Dinsmore. 
The subject of the Electrical Trades’ Ex- 
position at Chicago was discussed, Mr. 
Dinsmore inviting the association to at- 
tend the electrical show. 

The following exhibitors and represen- 
tatives were in evidence: 

Julius Andrae & Sons Company, Mil- 
waukee; J. C. Schmidtbauer and H. P. 
Andrae. 

Frank B. Cook, Chicago; F. W. Pardee, 
P. M. Chamberlin and R. E. MacDuff. 

Kellogg Switchboard and Supply Com- 
pany, Chicago; Frank Rotchka. 

Vought-Berger Company, La Crosse, 
Wis.; P. W. Goodman. 

American Electric Telephone Company, 
Chicago; M. W. Zabel, J. C. Henderson. 

Illinois Electric Company, Chicago; E. 
A. Quarfot, N. G. Harvey. 

Standard Telephone and Electric Com- 
pany, Milwaukee; H. M. Eldred, H. C. 
Biester. 

Stromberg-Carlson Telephone Manu- 
facturing Company, Chicago; J. J. Nate. 

Milwaukee Telephone Manufacturing 
Company, Milwaukee; F. J. Wittemore, 
A. Gieger. 

Independent Telephone Manufacturing 
Company, Madison; A. L. Burch, Frank 
Quinn. 

Armour Institute, Chicago; Dr. G. W. 
Wilder. ` 

Sterling Electric Company, Lafayette, 
Ind.; H. T. Doolittle. 

Monarch Telephone Manufacturing 
Company, Chicago; L. Q. Trumbull, A. 
Duncombe. 

Electric Appliance Company, Chicago; 
S. A. Dinsmore, J. B. MeMullen. 

Miller Anchor Company, Chicago; G. 
H. Miller. 

North Electric Company, Cleveland, 
Ohio; I. J. Kusel. 


J. A. Roebling’s Sons Company, Chi- 
cago; A. Wissler. 

Automatic Electric Company, Chicago; 
C. L. Fisher. 

Standard Underground Cable Com- 
pany, Chicago; Mr. O’Neill. 
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SOME CONSIDERATIONS DETERMINING 
THE LOCATION OF ELECTRIC RAIL- 
WAY SUBSTATIONS.? 


BY C. W. RICKER. 


No attempt will be made in this paper 
to define the conditions under which indi- 
rect distribution through the medium 
of transformer substations, is more eco- 
nomical than direct distribution from one 
or more generating stations containing 
prime movers. It is assumed that be- 
cause of the size of the railways to be 
considered, and the local conditions de- 
termining the cost of generating power, 
the indirect method of distribution has 
been selected as offering the best economy 
in commercial operation, and an attempt 
will be made to outline a general method 
for determining the number and loca- 
tion of substations. 

In many cases, perhaps the majority of 
cases, a general solution of this problem 
is quite impossible. Most of the large 
electric railway systems now in existence 
are the result of development not foreseen 
by their original projectors, and there is 
little reason to believe that future systems 
will be very widely different in this re- 
spect, but probably they will continue to 
grow by extensions and consolidations 
depending upon the distribution and de- 
velopment of local centres of industry and 
population. 

For convenience of discussion, electric 
railways large enough to require indirect 
distribution may be classified as follows: 

1. Large simple networks, serving a 
single community. 

2. Long single lines or groups of such 
lines, connecting separate communities or 
different parts of a very large one. 

3. Complex networks, with connecting 
lines, serving a city and its suburbs. 

_ 4. Several networks with long connect- 
ing lines, serving separated communities. 

Railways of the last-named class are 
usually consolidations of the local sys- 
tems of neighboring cities or towns, and 
Interurban lines which frequently furnish 
power for lighting and general uses in 
the town served. There are usually well- 
marked centres of load which, together 
with local business conditions, determine 
the position and equipment of substations. 
| Railways of class 3, those serving a large 
City and its suburbs, are also most often 
the result of the consolidation of separate 
lines and networks, and while the large 
central network belongs in class 1, the 
outlying districts present a difficult prob- 
eet ee ee, 
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lem to the engineer, for he must antici- 
pate the direction, character and sequence 


of growth so as to provide against it. This . 


requires an intimate knowledge of local 
conditions, both industrial and social, and 
in addition he has need to be something 
of a prophet to foresee the changes which 
the building of new lines and the starting 
up of new works may produce. The 
problem is a local and particular one, and 
must depend mainly upon individual 
judgment for its solution. 

Classes 1 and 2 can be treated more 
generally. Take first the case in which a 
large network, or long line or group of 
lines, is contained wholly within a large 
city, so that a fairly uniform schedule can 
be operated over the whole, and the mean 
load upon each mile of road is approxi- 
mately uniform throughout the system, 
at any given time. It is required to ad- 
just the cost of losses in the primary dis- 
tribution, the secondary distribution, in- 
cluding the track and the substations, the 
fixed charges upon each of these three 
divisions, and the cost of substation at- 
tendance, so that their sum shall be a 
minimum, with due regard to the condi- 
tions of regulation and continuity of 
service. 

As the density of the load in such a 
system is very great, the unit of sub- 
station equipment may be made large 
enough, so that at the time of least load 
one unit per substation may be operated 
at or near its best efficiency. Hence the 
substation losses per kilowatt-hour may 
be considered constant. 

The aggregate capacity of the substa- 
tions will equal the capacity of the gene- 
rating station plus the substation reserve 
capacity, if any is necessary, which will 
not exceed one unit per substation. The 
greater the distance between substations, 
the larger the substation unit will be; 
hence the cost of substation apparatus will 
decrease as the number of substations in- 
creases, until the largest practicable unit 
is reached. The same is true of substation 
land and buildings. 

The cost of substation attendance will 
depend only upon the number of substa- 
tions, as the same number of attendants 
is required in a small as in a large sub- 
station, unless the cost of land makes it 
necessary to double-deck the substations, 
which will cause a sharp rise in the cost 
of attendance when the number of units 
becomes greater than can be placed on 
one floor. 

When direct-current motors are used 
the secondary voltage is fixed by condi- 
tions of standard practice. The secondary 
conductors may be proportioned by Kel- 
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vin’s law, subject to the limiting condi- 
tion that the lowest potential shall be 
enough to allow the required acceleration. 
As the number of substations increases, 
the cost of the conductors will decrease 
rapidly. The energy losses in the con- 
ductors may be constant or decreasing. 
The primary distribution in this case 
must be by underground cables. The 
primary voltage will be determined by the 
relative cost of copper and insulation, and 
should be as high as is consistent with 
safety. Hence the losses per mean kilo- 
watt in the primary distribution may be 
considered constant. The total weight of 
primary conductors will be practically in- 
dependent of the number of substations, 
depending upon the total energy and the 
mean distance of distribution, and may be 
determined by Kelvin’s law. 

To obtain the greatest reliability of serv- 
ice, each substation should be fed directly 
from the generating station by at least 
three cables, and in the case of a wide 
difference in the number of substations 
considered, the total cost of cables and 
conduits would be somewhat greater with 
the larger number of substations as more 
and smaller cables would be required. 
Otherwise the cost of the high-tension 
distribution and the losses in it may be 
considered constant. 

Neglecting those quantities which are 
constant, the fixed charges on substation 
land, buildings and apparatus, and the 
cost of substation attendance increase as 
the number of substations increases; the 
fixed charges on the secondary distribu- 
tions decrease and the losses in the second- 
ary distribution decrease or remain con- 
stant. 

The various losses and charges upon 
which the solution of the problem depends 
may then be considered as constants or 
variables dependent directly upon the 
number of substations and inversely upon 
the distance between substations. ‘These 
quantitics may be reduced to a common 
base of annual kilowatt-hours, and curves 
representing them may be drawn with re- 
spect to the number of substations as one 
coordinate, and a summational curve may 
be drawn which, if the premises are rightly 
chosen, will indicate the number of sub- 
stations at which the sum of the various 
charges is a minimum. 

In a far greater number of railways 
the load is not uniform throughout the 
system. This is true especially of the long 
interurban railways using a comparatively 
sinall number of heavy train units. The 
load at any given time is concentrated 
upon parts of the system, or travels from 
end to end of the long lines. In such a 


14 


system the aggregate capacity of the sub- 
station apparatus in operation at any 
given time is greater than that of the gen- 
erators; hence, the load-factor of the sub- 
station is unfavorable, and in most cases 
the power-factor of the system is low. 

In a solution by the method outlined 
in this paper several new curves must be 
drawn in addition to those named. The 
first showing the all-day losses in the sub- 
station apparatus, which will increase 
with the number of substations. The sec- 
ond showing the losses in the primary 
transmission lines, which will also increase 
with the number of substations, due to 
the greater length of lines and to the lower 
power-factor. The third showing the fixed 
charges on the primary transmission lines. 

The last two curves are relatively much 
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less important. It is possible by com- 
pounding or automatic adjustment of 
fields to keep the power-factors of the 
synchronous converters very near unity, 
making the transmission losses more nearly 
constant and independent of the number 
of substations. In such systems it is not 
usual and seldom practicable to use sepa- 
rate feeders from the generating station 
to each substation; and the primary dis- 
tribution is usually by overhead lines, 
generally supported on poles which are 
used for other conductors as well. But 
with all the substations along a single 
line of railway, or a group of such lines 
connected to one transmission line, the 
additional cost of extending the same for 
a greater number of substations will 
usually be but a small part of the whole 
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expense. So, for at least a preliminary 
consideration of the problem, the last two 
curves may be omitted and the same quan- 
tities used as are considered in the solution 
for a road having a uniform distribution 
of load, with the addition of one contain- 
ing the all-day losses of the substation 
apparatus. 

In systems consisting of long lines with 
infrequent train service, the cost of at- 
tendance and all-dav losses in converter 
substations often becomes so great that 
the regulation in secondary conductors 
economically proportioned for standard 
direct-current voltage will not permit the 
operation of the required schedule. The 
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mind, but the method is no less applicable 
to a complete alternating-current system 
with static substations, in which case the 
curves of substation losses, attendance 
and fixed charges, all become flatter, while 
the higher trolley voltage available per- 
mits a wider spacing of substations, with- 
out exceeding the limiting conditions of 
regulation, all of which indicate a better 
efficiency of substation apparatus and sec- 
ondary distribution in roads of low and 
non-uniform load density. 

To show this method of treatment more 
clearly, a simple problem will be discussed 
by means of it. A typical interurban rail- 
way consisting of one long line has been 
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usual remedy is to set the substations 
nearer together, though at the cost of 
operating economy. 

If other conditions still make the use 
of standard direct-current equipment de- 
sirable, it would seem that better economy 
could be obtained by lengthening the sub- 
station sections and using boosters, just 
as has been found profitable in the supply 
of such lines of less length from direct- 
current generating stations. The fixed 
charges on, and losses in, the boosters 
should then be included in the curves of 
substation apparatus. 

In the discussion of the method of 
treating the problem of substation loca- 
tion herein suggested, the usual type of 
converter substation, with direct-current, 
secondary distribution, has been kept in 
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selected, because it suffices to exhibit the 
method without an excessive amount of 
labor. 

No attempt has been made to determine 
the quantities used exactly, but only to 
make them consistent, as in any particular 
problem they must be determined for the 
particular conditions encountered. 

Assuming the following data, there is 
required the number of substations to ob- 
tain the best operating economy: 

Distribution, alternating current and 
direct current; length of line, sixty miles; 
service, hourly in both directions, twenty 
hours per day; schedule speed, thirty 
miles per hour; stops per single trip, ten; 
cars on the line, four for eighteen hours, 
two for two hours; car hours per day, 
seventy-six ; weight per car (approximate), 
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thirty tons; mean amperes per car, 
135; mean square amperes per car, 
35,000; running current, multiple, per 
car, 200 amperes; starting current, 
multiple, per car, 400 amperes; track, 
single, eighty rails; track resistance per 
mile, 0.0313 ohm; substation power- 
factor, one; resistance of copper per mil- 
mile, 54,750 ohms; weight of copper per 
mil-mile, 0.016 pound; price of copper 
per pound, $0.15; rate of interest, five per 
cent; annual fixed charges on substation 
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been made equal to one-half of this, allow- 
ing a momentary overload of 100 per cent 
in case the whole load falls upon one sub- 
station, With the smallest number of 
substations the capacity of each has been 
made equal to the maximum load. In the 
intermediate arrangements the capacity 
of each is graded between these limits in 


the proportion of the combined line and 


track resistance between adjacent substa- 
tions, which is very nearly proportional to 
the distance between the same. 


15 


The annual loss in the secondary con- 
ductors and tracks was computed in the 
same way. The annual loss in the sub- 
stations’ apparatus is given by the dif- 
ference between the total input and out- 
put. In computing the cost of these 
losses the cost of power at the substation 
alternating-current bus should be used. 

Cost of Substations—The Cost of sub- 
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buildings and land, seven per cent; Substation Losses and Secondary Cop- | Anoual suas Cont 
; . No. of es 
annual fixed charges on substation equip- per—The mean all-day efficiency of the gubstation secondary of secondary | Totals 
ment, fifteen per cent; cost of energy substations of each arrangement was ob- aes 
at substation, alternating-current bus, tained by dividing the total output of the é | 4180 4560 35780 
$0.0125. substations by the total input. The total 5 5850 4560 34050 
The secondary copper is assumed con- output was assumed constant at 6,669 a pee ea aie 
tinuous and of uniform section from end kilowatt-hours. The efficiency of each 2 76100 93770 


to end of the line. 

The substations are arranged so that 
the drop in the secondary copper and 
track is the same at points midway be- 
tween substations and at the ends of the 
line, the end sections being three-fourths 
the length of the intermediate sections. 

Assuming this line fed through differ- 


Substations. | 


substation at the mean load of one car 
and at the mean load of two cars, was 
computed from typical efficiency curves 
of rotary converters and transformers, al- 
lowing six per cent for losses when run- 
ning idle. From these the mean rates 
of input and the total input were com- 
puted. From the all-day efficiency the 
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station buildings and land was taken at 
$2,000 each. Switchboards and wiring 
were estimated at $2,500 per substation. 
The nearest commercial sizes of rotaries 
and transformers were used in estimating 
the cost of substation equipments, at 
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ent numbers of substations, it is desired 
to draw the following curves, with the 
number of substations as abscisse and the 
total annual cost in dollars as ordinate: 

Annual charges on substation buildings 
and land, annual charges on substation 
equipments, annual charges on secondary 
conductors, annual cost of substation at- 
tendance, annual cost of substation losses, 
annual cost of losses in secondary con- 
ductors and track. 

The cost of and loss in the primary dis- 
tribution are assumed to be nearly enough 
constant so that they may be neglected in 
a preliminary discussion, but, if desired, 
curves representing them may be added to 
those enumerated. 

These quantities have been computed 
and the curves drawn for the number and 
arrangement of substations shown in the 
accompanying tables. 

Substation Capacity—With the service 
outlined the maximum load of any sub- 
station will be that due to the starting of 
two cara at once, 800 amperes, lasting for 
a few seconds. With the largest number 
of substations the capacity of each has 


cost of energy at the direct-current bus 
was computed for use in proportioning 
the secondary conductors by Kelvin’s law. 

The exact computation of the losses 
in the secondary conductors is very labo- 
rious, so to approximate the same the 
load was assumed to be fixed at its mean 
distance from the substation, one-quarter 
section, and the resistance of the second- 
ary copper multiplied by the car-hours per 
section and the mean square current per 
car. 

The annual cost of the secondary cop- 
per was taken at six per cent to cover in- 
terest and cost of reclaiming. 

The secondary copper was proportioned 
hy Kelvin’s law for each arrangement of 
substations as follows: 


prices varying from $21 per kilowatt for 
500 kilowatts to $38 per kilowatt for 250 
kilowatts. 


Table i and Fig. 1 show the results 
of this computation, with a minimum 
operating expense, at three substations, 
spaced twenty-four miles apart and sec- 
ondary copper, 746,000 circular mils, 
which is evidently impossible to operate 
without the use of boosters in the sub- 
stations, 


Table ii and Fig. 2 show the results of 
recomputing the same problem, with the 
secondary copper proportioned to permit 
a maximum drop in line and track of 
300 volts, about the worst condition in 
which operation is practicable. 

It is apparent that economy of opera- 
tion is usually sacrificed to regulation. 


35,000 X car-hours per yr. X Res. per mile copper X length section X cost kw.-hr. 
4,000 

B weight mil-mile X Res. mil-mile X length section X 15 X 6 

7 Res. per mile copper X 10,000 


Res. per mile copper = 


0.95 


VCar-hours per year X cost kw.-hours. ' 
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JHELUM RIVER HYDROELECTRIC 
POWER INSTALLATION IN 
BRITISH INDIA. 


A DESCRIPTION OF THE WATER-WHEELS 
AND GENERATOR CONNECTIONS. 


The government of British India has 
for some time pursued a broad-minded 
policy in developing the latent possibili- 
ties of the immense and valuable country 
over which it exercises sovereignty, and 
its officials have interested themselves in 
providing for the future welfare and en- 
lightenment of the native inhabitants. 
Among other laudable projects which the 
government has instituted has been the 
commissioning of some of the most capa- 
ble royal engineers to plan for and con- 
struct public works, such as would aid in 
the general advancement of the native 
industries and the development of the 
commerce of the country. 

The first notable project undertaken 
for. the generation and: distribution of 
electricty was that of the Cauvery power 
scheme, located in Mysore state, in south- 
ern India. Work on this plant was 
started in 1900, the initial installation 
being completed after many difficulties 
in June, 1902. About a year ago the 
second installation or extension of the 
plant, consisting of 3,610 kilowatts gen- 
erator capacity, was completed. This in- 
creased the possible output of the entire 
plant to 7,920 kilowatts, making it the 
largest hydroelectric installation now 
operating in southern Asia, if not on the 
entire continent. 

The credit for the completion of the 
Cauvery power plant is largely due to 
Major A. J. de Lotbiniere, R. E., deputy 
chief engineer of the government of My- 
sore, who not only conceived the plan 
of the installation, but successfully ar- 
ranged for the financing of the entire 
project, overcoming prejudices that would 
have deterred a man less sound in his 
convictions. He afterward arranged for 
the purchase of the entire electrical and 
hydraulic equipment and supervised its 
installation. | 

The power scheme next to be under- 
taken after the Cauvery is the Jhelum 
power installation on the Jhelum river, 
in Kashmir, in northwest India. This 
power plant is to be installed near Ram- 
pur, about fifty miles below Srinager, 
where a six-mile conduit will give a head 
of water at the plant of about 400 feet. 
The present plans call for an installa- 
tion of about 20,000 horse-power. 

It is planned to use the power for op- 
erating the Kashmir section of the Jhelum 


1! This plant. was described very full 


by A.C Hobblein 
vol. xlvi of the ELEG Ricar. Review 
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Valley yiilway electrically along its en- 
tire length of 180 miles. A single-phase 
system of traction will undoubtedly be 
installed. Possibly the most important 
immediate use to which the power will 
be put will be in operating dredgers for 
the purpose of deepening the Jhelum 
river in the Kashmir valley, and thus 
minimizing the floods, which, under ex- 
isting circumstances, periodically devas- 
tate tha entire country. The contem- 
plated plant will also allow of the recla- 
mation of a very large tract of land, and 
permit of the storage of water in Wular 
lake, above the power plant, for sale to 
the Punjab irrigation department. An- 
other important use of the power will be 
for operating the large silk factory at 
Srinager and also for supplying with 
current the electrical water heaters in the 
silk mill. In addition, the power will be 
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ing the intake, valves, pressure pipes, 
pressure-pipe thrust blocks, interior pip- 
ing, water-wheels and nozzles, hydraulic 
governors, and all details necessary for 
the hydraulic equipment. The appara- 
tus and materials are to be delivered at 
the port of Karachi, India. 

The gravity conduit line for the power 
plant will be approximately 34,000 feet 
in length, and for the upper 8,500 feet 
will consist of an excavated ditch lined 
with masonry. The remaining portion 
of the water channel will consist of a 
rectangular flume, or a wooden stave pipe, 
such as has been installed so successfully 
in connection with plants of this charac- 
ter on the Pacific coast. The flume will 
have a capacity of over 500 cubic feet per 
second. 

The forebay at the end of the gravity 
line and at the head of the pressure pipes 
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HYDROELECTRIC PLANT ON THE JHELUM RIVER, KASHMIR, NORTHWEST INDIA. 


utilized for other industrial purposes and 
for lighting in Srinager and in Abbotta- 
bad, Murree and Rawalpindi, prosperous 
towns in the British province of Hazara, 
lying to the west of Kashmir. 

After successfully completing the pre- 
liminary arrangement for carrying on 
the important work connected with the 
Jhelum power installation, Major de Lot- 
biniere was instructed last May by the 
Jammu and Kashmir state council, act- 
ing for the Maharajah of Jammu and 
Kashmir, to proceed to Europe and 
America in order to interview the lead- 
ing hydraulic and electrical manufactur- 
ers and to ask those selected to bid upon 
the machinery and materials for the plant. 

The contract for the hydraulic equip- 
ment was awarded to the Abner Doble 
Company, of San Francisco, Cal., U. S. A., 
and calls for the hydraulic plant. complete 
from the forebay to the tailrace, includ- 


will be constructed of masonry and will 
be provided with special headgates. The 
sliding elements of the intake gates will 
be of timber, all iron and metal parts 
necessary for the construction of the gates 
being furnished by the hydraulic con- 
tractor. 

The pressure lines will consist of riv- 
cted steel pipes designed with a factor 
of safety of five, each supplying one 
of the hydroelectric units. For each 
pipe line a standpipe and two special 
vacuum valves will be provided in order 
to protect the pipe against injury in case 
the water should be drawn out suddenly. 

At the lower end of each pressure line 
the last length of pipe will terminate in 
a flange which will be bolted to a massive: 
cast-iron thrust-block that will rest on a 
heavy cast-iron sole-plate or base. The 
latter will be mounted on a substantial 
masonry foundation and held in positiom 
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by anchor bolts. This fitting will be de- 
signed to take the entire hydraulic thrust 
of the pipe, an ample factor of safety be- 
ing allowed so that under the most 
severe conditions there will be no strain 
on the branch piping in the interior of 
the power-house. Hach pressure line will 
consist of a riveted steel pipe varying in 
diameter from thirty to thirty-six inches 
and a fifty-four to thirty-six-inch taper 
pipe, ten feet long, at the upper end. The 
pipes will be 790 feet in length, and will 
deliver the water under an effective head 
of 400 feet. 

The interior piping of the power-house 
will consist of welded pipe with welded 
flanges, all piping and fittings beyond the 
thrust-block being designed with a factor 
of safety of ten and subjected to a test 
pressure of one and one-half times the 
working pressure for a period of five 
hours. 

Twelve main units and three exciter 
units have been planned for the equip- 
ment of the power-house. Each main 
unit will consist of a Doble tangential 
water-wheel and automatic oil-pressure 
governor delivering 1,765 brake-horse- 
power to the shaft under an effective 
head of 400 feet. Each wheel will be 
direct-connected to a 1,000-kilowatt alter- 
nator, the speed of the unit being 500 
revolutions per minute. The exciter units 
will each consist of a Doble tangential 
water-wheel delivering 285 brake-horse- 
power to the shaft under an effective head 
of 400 feet. The speed of the exciters will 
also be 500 revolutions per minute. 

The hydroelectric units will be of the 
Doble standard two-bearing type, the 
wheel runner being fastened on the end 
of the shaft. For each of the main units 
the Doble company will furnish a high- 
carbon, open-hearth steel forged shaft and 
two bearings of a special ring-oiling type 


provided with revolvable bearing shells. 


The exciter water-wheel runners will be 
mounted on the extended ends of the ex- 
citer generator shafts. 

The water-wheels will be equipped with 
ellipsodial buckets, needle-regulating noz- 
zles and centrifugal water-guards. The 
regulation of the main units will be ef- 
fected by means of hydraulic governors 
operating jet deflectors. For the exciter 
ai hand regulation will be provided 
y means of the needle nozzles. ` The 
a for each wheel will be of spe- 
a iii with outside screw and 
"ps Oronze-mounted, with by-pass. 
me power-house will be of solid ma- 
a e and will have a wide 
aa a8 a protection from the tropical 

` A double steel roof will be provided, 
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and two traveling cranes will be installed 
for handling the machinery. Tue trans- 
formers will be installed in a bay of the 
main building or in a separate structure. 

The conditions under which the plant 
will be installed are decidedly out of the 
ordinary, as compared with similar work 
in this country. The specifications for 
the electrical and hydraulic equipment 
stipulated that no single piece of ma- 
chinery should weigh more than four tons 
when packed, for the reason that there 
are 200 miles of road transportation, in- 
cluding a lift over a range of mountains 
8,000 feet high. Transportation in that 
section of the country is limited to bul- 


lock cart, and no single piece of machinery: 


heavier than four tons can be transported, 
a total of five tons, including the trollie 
(cart), being the maximum weight that 
can be hauled over the mountains. 
Portland cement costs $7.50 per barrel 
delivered at the site, making its use pro- 
hibitive for heavy concrete work. How- 
ever, there is plenty of natural rock in the 
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OSCILLOGRAPHIC RESEARCHES ON 
SURGING IN HIGH-TENSION LINES.’ 


BY C. DAVID. 


When a current is flowing through a 
circuit containing inductance, energy is 
stored in its magnetic field, the amount 
of energy being equal to one-half the 
product of the inductance into the square 
of the current. If the electromotive force 
producing the current be suddenly re- 
moved, this energy will dissipate in heat. 
If the circuit be suddenly opened, the 
rate of the dissipation of the stored en- 
ergy will be great, and consequently the 
electromotive force very high. In addi- 
tion to magnetic reactance, a circuit will 
have more or less electrostatic capacity, 
that is, a certain quantity of electricity 
is required to charge the line. This en- 
ergy is stored and will be restored again 
when the line is discharged. The amount 
of energy stored is one-half the product 
of the electrostatic capacity of the line 
into the square of the voltage. Energy 


Fig, 1.—MOoDIFIED OscILLOGRAPH. 


vicinity, so masonry construction will be 
used for the walls of the power-house and 
for the foundations of machines, intake, 
forebay, etc. 

The entire hydroelectric installation 
will be constructed, erected, tested and 
placed in operation under the supervision 
of Major A. J. de Lotbiniere, R. E. Ma- 
jor D. Fraser, R. E., and Captain Thom- 
son, R. E., will act as his engineering rep- 
resentatives in London. Mr. A. C. 
Jewett, formerly of the General Electric 
Company, will serve as installing engi- 
neer for the government. Mr. Jewett was 


connected with the installation of the 
Cauvery plant, and his selection as erect- 
ing engineer for the Jhelum river instal- 
lation comes as a well-deserved recogni- 
tion of his ability. 


E> o 


With regard to temperature, rubber 
trees thrive best in Brazil in a mean tem- 
perature of twenty-five degrees centigrade, 
while as to altitude the limit of suc- 
cessful cultivation in Ceylon is placed 
at 2,000 feet above sea-level. 


is therefore stored in two ways in a sys- 
tem of electrical conductors. 

A change of circuit condition taking 
place as the switching on or off of an ad- 
ditional line, the opening of a circuit 
with or without load, sudden changes of 
load, etc., may cause violent and sudden 
alterations in the energy condition of the 
circuit, setting up electric oscillations 
which are liable to give rise to destructive 
voltages extending over the whole system 
and causing breakdowns of insulation. 

When a transmission line is switched 
on bus-bars maintained at constant po- 
tential, the line may be considered as a 
condenser with inductance and resistance 
in series. According to theory (Stein- 
metz—Transactions of American Institute 
of Electrical Engineers, 1901,“Oscillationg 
in High-Potential Transmision Lines”), 
the maximum value of the oscillating 
electromotive force induced is equal to 
the impressed electromotive force pro- 
|! Abstracted. with introduction by L, A. Herdt, before 


the electrical section of the Canadian Societ “ivi 
i y of 
Engineers, November 2, 1906. y of Civil 
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ducing the surging; that is, when a line 
is connected to a source of electromotive 
force, the potential may rise to double 
potential and will then oscillate between 
this value and zero with continually di- 
minishing amplitude. The amplitude of 
the oscillations set up depends on the 
point of the impressed electromotive-force 
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Fic. 2.—DIAGRAM OF TRANSMISSION LINES. 


wave at which the circuit switch is closed. 
Also the frequency of the oscillations set 
up is independent of the impressed fre- 
quency but depends on the line constant. 

Theoretically, then, the maximum rise 
of potential which can occur in connect- 
ing a transmission line to the generator 
bus-bars, when the reflected surge adds 
to the impressed electromotive force, is 
100 per cent. 

In practice it will be seldom that the 
switching takes place when the impressed 
electromotive force is at its maximum. 

When opening a high-tension circuit, 
the rise of potential will depend upon how 
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Fie. 3.—‘‘No Loap” ELECTROMOTIVE-FORCE 
WAVE OF THE ALTERNATOR. 
suddenly the current is interrupted, and 
how much magnetic energy is stored in 
the circuit. This matter is treated by 
Steinmetz in the paper above referred to, 
and it is there stated that “the electric 
oscillations produced by opening a trans- 
mission line under load may reach de- 
structive voltages, and the oscillations 
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caused by interrupting a short-circuit are 
liable to reach voltages far beyond the 
strength of any insulation. Also that 
the voltages produced by the oscillations 
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Fig. 4.—ELecrROMOTIVE-FORCE WaAvVEs. 


in opening a transmission line under load 
or under short-circuit are moderate 
if the opening of the circuit occurs at a 
certain point of the electromotive-force 
wave. This point approximately coincides 
with the moment of zero current.” 
Electric oscillations may be caused in 
electric circuits by resonance. In very 
few cases, however, in actual transmission 
and distributing circuits, can the rise of 
potential be attributed to this cause. 
Among many papers dealing with the 
subject of surges on transmission lines, 


Fic. 5.—LINE SWITCHED ON WHEN ELECTRO- 


MOTIVE Force Is NEAR ONE-Fourtn PERIOD. 


the only one so far giving the result of 
aétual experiments recently appeared in 
the transactions of the Société Interna- 
tionale des Electriciens. The paper is 
by Mr. Charles David, on oscillographic 
researches made by the Central Electrical 
Laboratory, Paris, on the high-tension cir- 
cuit of the Mediterranean Coast Power 
Company. This paper is very valuable, 
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Fic. 6.—LINE SWITCHED ON AT ONE-THIRD 

PERIOD. 
and the following abstract should prove 
interesting to the members of the elec- 
trical section of the society. 

The instantaneous values of electromo- 
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tive force and current were obtained by 
means of a Blondel-Charpentier oscillo- 
graph. 

In the ordinary form of oscillographs, 
the images are obtained on a photographic 
plate 3.5 inches by 4.5 inches. It was 
advisable to arrange some means by which 
the records would be taken for a time 
sufficient to include conditions not only 
during the period of surging but for the 
time before and after. 

Instead of the ordinary plate, a film 
3.5 inches wide by 4.5 feet long was wound 
on a wooden cylinder (Fig. 1), placed in 
a closed box with a shutter and arranged 
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Fic. 7.—LtnE SWITCHED ON AT ON&-HALF 
PERIOD. 


so that the images on the galvanometer 
mirrors could be thrown on the film. 
This drum was rotated by a small metor, 
so that the width of a period length as 
shown on the film could be altered by 
speeding or slowing the motor. It was 
thus possible to obtain a large number of 
periods on one film. 
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Fic. 8.— LINE SWITCUED ON AT Two-THIRDS 
PERIOD. 


The transmission lines experimented 
upon are shown in Fig. 2. 

The two stations of Plan du Var and 
La Mecla operate in parallel. These sta- 
tions are four and one-half miles distant. 
The line joining them is overhead, three- 
phase, three conductors, twenty-four 
inches apart, No. 1 B. & S. copper wires. 
From station of Plan du Var two over- 
head transmission lines, seventeen and 
fifteen miles long, go respectively to sub- 
stations at La Begude and Ste. Agathe. 
The line to La Begude is made up of three 
conductors No. 2 B. & S., twenty-four 
inches apart, and that to Ste. Agathe of 
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No. 1 B. & S. conductors same distance 
apart. 

The substations at La Begude and Ste. 
Agathe are connected by an underground 
three-conductor lead-covered cable eight 
miles long, No. 00 B. & S. conductors. 

Capacity in motive force between one 
conductor and the other two connected 
to the lead covering, 0.825 per 1,000 feet. 

Capacity in motive force between the 
three conductors joined together and the 
lead covering, 0.825 per 1,000 feet. 

It was thus possible:to experiment with 
a circuit forming a loop of a total perim- 
eter of forty miles—thirty-two miles of 
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which were overhead, the remaining eight 
miles underground, the underground part 
about midway along the loop. 

A three-phase  600-kilovolt-ampere, 
twenty-five cycle, 11,000-volt alternator, 
driven by a 900-horse-power horizontal 
turbine, provided the electric power. 

The switchboard in the station was 
equipped with high-tension oil switches, 
and three-pole air knife switches were 
algo provided. 

Fig. 3 shows the no load electromotive- 
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Fie. 10, —ELECTROMOTIVE-FORCE WAVES, 


force wave of the alternator, the machine 
giving an effective voltage of 7,000 at a 
frequency of twenty-five. The sinusoidal 
curve is also shown. ` 

In this particular electromotive-force 
wave the effects of the fifth and seventh 
harmonics are the only ones noticed and 
they are quite small, the fifth being less 
than two per cent of the value of the fun- 
damental one. 

The first experiments consisted in mak- 
nE and breaking with an air switch the 
arging current at the sending end of the 

ne, the charging current being approxi- 
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mately five amperes at 8,900 volts. The 
forty-mile circuit was unloaded but for 
a few transformers with open circuit sec- 
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ondaries which were left accidentally on 
the line. 

Fig. 4—U, is the electromotive-force 
wave across one phase at the generator, 
U, the voltage at the end of the line. 
Waves U, and U., have been shown in 
opposition of phase, that is, U, is displaced 
by 180 degrees to show the two curves more 


-= distinctly. 


The line is shown to have been switched 
on the bus-bars when the impressed elec- 
tromotive force is changing sign, and, as 
would be expected, the oscillations pro- 
duced are very small. The oscillations 
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cease in the first half period after the 
make. When the line is opened there are 
no oscillations on U,, but the wave U, 
shows at the rupture a damped oscillation 
of large period. 

Fig. 5 shows the line switched on at the 
moment when the impressed electromotive 
force is near one-fourth period. 

At first the impressed electromotive 
force is suddenly reduced, but further a 
rise of potential takes place, giving a 
fifty per cent increase of impressed press- 


ag 
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ure. A rise is also shown on wave U,. 
The oscillations cease in the first period 
after the make. Here, again, there are no 
oscillations in the impressed electromotive- 
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force waves when the circuit is opened, 
but U, shows a momentary surge. 

Figs. 6, 7 and 8 show the conditions of 
U, and U, when the line was switched 
on at the moment when the impressed 
electromotive force is at or near one-third, 
one-half and two-third period. The surges 
on both U, and U, are well shown and 
are quite large. The rise of potential, 
however, did not in any one of a large 
number of experiments exceed fifty-five 
per cent. The oscillations take place in 
one period after the make of the switch. 
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Fie. 14.—ELECTROMOTIVE FORCE oF THE QEN- 
ERATOR AND DIFFERENCE OF POTENTIAL ON 
THE LINE SIDE OF SWITCH. 


When the switch was opened the voltage 
never rose, but in all cases the wave U, 
shows a much longer period and is damped 
out in a single oscillation. The percent- 
age of the number of times in which 
surging appeared to the total make and 
break equaled sixty-six per cent. 

Records taken on the unloaded line, 
when operated with an oil switch in place 
of the air switch, do not differ very much 
from those just shown. 

Fig. 9 shows the value of U, and U,, 
the unloaded line switched in with an oil 


Fig. 15.—ELECTROMOTIVE-FoRCE WAVES. 


switch at the moment when the impressed 
electromotive force is near one-half period. 
the rise of potential for U,, which for the 
air switch (Fig. 7) was considerable, fifty 
per cent as near as can be judged, is only 
about half of that amount. U,, although 
it shows considerable oscillations, shows 
no rise of potential. 

Fig. 10 is for a similar load, but the 
time of switching is near the maximum 
value of U,. The rise of potential is sixty 
per cent for U, and fifty-eight per cent 
for U,. This is somewhat greater than 
that obtained with the air switch under 
similar conditions. 

At the opening of the circuit there are 
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no oscillations or rise of potential in U’; 
as for U, a damped oscillation of long 
period takes place in every case. 

In twelve different experiments, the rise 
of voltage for U, and U, is as follows 
(line switched in) : 

U, (electromotive force at bus-bars) : 

1 rise of potential 64 per cent 
9 (L4 iT? cc 60 cc 
1 a6 os sé 50 so 
3 “é 66 éé 25 és 
1 oe 66 S 18 í 
ée 6 6é 10 éé 

For U, difference of potential end of 
line: 


1 rise of potential 67 per cent 
9 <4 ce ce 64 se 
1 “ce c6 ae 58 oe 
2 s c6 cé 30 oé 
1 T9 s£ (9 25 ee 
9 ce ce ée 17 í< 
1 c< c (<4 8 «í 


So far as these experiments go, there is 
not very much difference whether an oil 
or an air switch is used. Whenever the 
switching-in takes place, when the im- 
pressed electromotive force is near zero, 
the rise of potential will be very small. 
At other times the rise of potential will 
be considerable and violent oscillations 
will be set up, disappearing in one period. 
At the break no rise of potential, under 
any conditions, has been noticed. 


EXPERIMENTS WITH NON-INDUCTIVE LOAD, 
OIL SWITCH. 


Oscillographic records are given for first, 
the switch placed between the generator 
bus-bars and the line; second, switch 
placed between the line and the load. A 
three-phase water rheostat was placed at 
the end of the line as a load. 

The experiments under load were car- 
ried out in the following manner. The 
alternator was loaded through the forty- 
mile line on the water rheostat. The 
switch was then opened for one-half second 
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zero. No rise of potential. Other records 
show similar results. The break is always 
shown to take place at zero value of im- 
pressed electromotive force. Mr. David 


Fic. 16.—ELECTROMOTIVE-FORCE WAVES. 


is uncertain as to whether this is due 
to the oil switch or pure hazard. 

In Figs. 12 and 13, waves U, and U, 
are shown when the switch is closed. 
There is no surging or rise of potential. 
The régime is steady after the first period 
following the close of the circuit. 


HIGH-TENSION OIL SWITCH PLACED AT END 
OF LINE. 


The oil switch was placed between the 
receiving end of the line and the rheostat, 
so that the alternator was kept on the line 
when the load was switched off. 


ey k i E o] 


Fic. 17.—CABLE SWITCHED ON WHEN IM- 
PRESSED ELECTROMOTIVE FoRCR Is ABOUT 
CHANGING SIGN. 

In Fig. 14, U, and U, are respectively 
the electromotive force of the generator 
and the difference of potential on the 
line side of the switch (U, = 7,300 volts, 
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Fic. 18.—Switcn CLOSED AT ONE-THIRD PERIOD. 


and then closed. The load was adjusted 
to twenty-two amperes, a voltmeter on the 
line side of the switch reading U, (7,200 
volts on one phase), and a voltmeter placed 
on the rheostat reading U, (6,200 volte). 

Fig. 11—The opening of the switch is 
shown to have taken place when U! was 


U, = 6,100 volts, the current 26.5 am- 
peres). Oscillations are shown on U, and 
U., but without rise of potential. 

Fig. 15 gives values of U, and U, when 
the switch is opened. The rise of voltage 
on U, is twenty-four per cent and eighteen 
per cent for U,. Oscillations take place 
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in the time of the period corresponding 
to the unswitching. In the course of a 
large number of experiments under similar 
conditions of load no rise of potential 
ever took place at the switching in. At 
the unswitching, however, the increase lies 
between fifteen and twenty-four per cent. 
The percentage rise of potential is usually 
greater at the sending than at the receiv- 
ing end. 
AIR SWITCH. 

Experiments were carried on with an 
air switch, this switch being of special 
make, allowing the arc made at the break 
to rise between copper horns, increasing 
the length of the arc until it broke. The 
records show that the rise of potential 
with this switch is considerably greater 
than with the oil switch under similar 
conditions of load and that the oscillations 
are kept up for at least two periods after 
the opening of the circuit. 
EXPERIMENTS WITH AN UNDERGROUND 

CIRCUIT. 

The cable experimented with is a three- 
conductor lead-covered cable, four miles 
long. 

The cable unloaded was switched on the 
bus-bars through an oil switch and records 
of electromotive force and current are 
shown in Fig. 15. 

Bus-bar voltage 9,700. The current 
value is not given, but could not be more 
than a few amperes. 

In Fig. 16, U the electromotive-force 
wave shows little oscillations, not so with 
the current wave I. Rapid oscillations 
take place during the first half period 
corresponding to the closing of the switch. 

A 200-kilovolt-ampere transformer 
with secondary winding open was then 
connected to the end of the cable. 

Watt transformer input 4,500; applied 
voltage, 9,600; (the current is not given). 

Fig. 17 shows cable switched on when 
the impressed electromotive force is about 
changing sign. The electromotive-force 
wave shows no oscillations. The current 
wave shows violent ones. The maximum 
values of the current exceeded the width 
of the film and are not recorded on this 
plate. The negative and positive waves 
are dissimilar and the distances between 
the zero values are unequal. The ewitch 
was opened after an interval of four 
periods, the current had not then taken 
its normal value. 

Fig. 18 shows electromotive force and 
current waves for a similar test, but the 
switch closed at one-third period. Small 
oscillations are shown on the electromotive- 
force wave. The current wave is again 
very erratic, starting with a large rise of 
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current, followed by a series of rapid 
oscillations. The circuit was opened at 
the end of the eleventh period, but the 
current had not taken its normal value. 
The effect of the unswitching is shown by 
a small oscillation of the electromotive- 
force wave, 

A number of experiments were taken 
and show similar results. In all cases it 
is shown that the electromotive-force wave 
suffered very small disturbance at the clos- 
ing or opening of the circuit, but the cur- 
rent waves show violent oscillations. 

These experiments are not sufficient to 


arrive at definite conclusions, but they 


show that there is a danger of overvoltage 
when a transmission line is thrown on 
generator bus-bars except when the switch- 
ing in is done at or near the moment 
when the impressed electromotive force is 
zero; there is no danger of overvoltage 
when the line 13 switched off, the charging 
current being usually small. 

There is danger of overvoltage when a 
loaded line is switched off the high- 
tension bus-bars and the oil switch is 
likely to prove less dangerous than the air- 
switch. 


The Faraday Society. 

The seventeenth ordinary meeting of the 
Faraday Society was held on Tuesday, 
December 12, 1905, at the Institution of 
Electrical Engineers, 92 Victoria street, 
London, S. W. Mr. James Swinburne, 
vice-president, was in the chair. 

Mr. J. Swinburne and Dr. G. Rudorf 
presented a paper on “The Physics of 
Ore Flotation.” 

The flotation of ores to separate them 
from gangue is carried out by treating 
them with dilute acid or acid sodium 
sulphate, at a temperature short of boil- 
ing water. Little bells of CO, attach 
themselves to the ore particles, but not 
to the gangue, and the ore particles 
are floated to the surface, where they 
are skimmed off. The questions are why 
the sulphides are selected and why the 
temperature matters. Though other theo- 
ries have been proposed, the action is evi- 
dently capillary. The authors hold that 
it is a question of two opposing forces— 
adhesion between the solids and the liquid 
which varies with different solids and 
liquids, and surface tension of the liquid. 
Surface tension tends to reduce the liquid 
surface necessary to contain the gas to 
a minimum, by arranging the solid par- 
ticle so that it forms part of the contain- 
ng-surface, Adhesion, on the other hand, 
tends to immerse the particle more. and 
to detach the gas bell. The two forces 
thus act in opposition. Raising the tem- 
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perature reduces both forces; but while 
the surface tension vanishes only at the 


critical temperature, the adhesion appears 
to vanish about the boiling point; by rais- 
ing the temperature, therefore, the ad- 
hesion is sufficiently reduced for the 
surface tension to overcome it, and the 
attached gas bells then lift particles. 
Even then particles with small adhesion 
will alone be raised. 

The phenomenon of adhesion seems to 
be intimately connected with that of the 
air-film. Surface tension produces an 
extra pressure on the gas in a bell, and if 
the bell is very small the pressure is very 
great, so that it is difficult for the bell 
to start. The air-film may give it a 
chance of starting. 

The difference of adhesion to dilute 
acid or water of various minerals is con- 
siderable. Thus galena is more difficult 
to wet than silica, and so on; and those 
ores alone can be concentrated by flota- 
tion which contain some such ingredients 
which is either attached to the valuable 
constituent or is itself valuable. 

The gas is CO,, which is produced by 
decomposing carbonates; it is not H,S. 
The carbonates are probably produced by 
slight weathering of the ore. 

Professor A. K. Huntington then read 
a paper on the same subject entitled “The 
Concentration of Metalliferous Sulphides 
by Flotation.” The paper also embodies 
the author’s contribution to the discussion 
on the previous paper. 

The paper has reference to the flota- 
tion processes of Potter and Delprat, 
which have been successfully applied in 
practice to the further concentration of 
the “tailings” obtained in the treatment 
of the sulphide ores of the Broken Hill 
district. These ores consist of sulphides 
of lead and zinc carrying silver, with a 
gangue composed of quartz, rhodonite, 
garnets and small quantities of carbon- 
ates. 

The flotation process consists in add- 
ing to the tailings dilute sulphuric acid 
(Potter), or a solution of acid sulphate 
of soda (Delprat) at about sixty-five de- 
grees centigrade. Under these conditions 
the metallic sulphides are floated up by 
attached bubbles of gas and form a co- 
herent scum which can be removed, leav- 
ing behind the gangue, the separation 
being practically a quantitative one. 

Experiments are described which prove 
that the gas causing flotation is CO, de- 
rived from native carbonates of iron and 
mangancse present in the ore, and not 
from calcite or from carbonates produced 
on the surface of the sulphides by weather- 


ing. Carbonates which are decomposed 
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by dilute sulphuric acid in the cold do 
not give rise to the formation of a scum. 

Experiments are also described, show- 
ing that the gas escaping during flotation 
carries an electrical charge, leaving an op- 
posite charge on the solution. Electrometer 
determinations of the charge were made, 
but it was not found possible to estab- 
lish a direct connection between the elec- 
trical phenomena and the fact of flota- 
tion. No change in the surface tension 
conditions of the solution in contact with 
a metallic sulphide is to be observed on 
electrification. 

The assumption of Messrs. Swinburne 
and Rudorf of the presence of an air- 
film on the surface of the sulphide par- 
ticles is criticised, and it is shown that 
the particles are floated perfectly after 
precautions have been taken to remove any 
adherent film of gas by exhaustion with 
acid, washing with alcohol, treatment 
with air-free distilled water and exhaus- 
tion with the pump, ete. Flotation de- 
pending on the presence of an adhering 
film of air is made use of in certain sug- 
gested concentration processes, which, 
however, are different in principle from 
those under consideration. 

It is a curious fact that specimens of 
zinc blende containing but little gangue, 
which do not form a scum on treatment 
with sulphuric acid and carbonate of iron, 
give an excellent flotation if previously 
mixed with sand. On the other hand, 
too great dilution with inert matter in- 
jures the flotation. The Broken Hill 
banner tailings appear to be ideally suit- 
able for the flotation process. These ex- 
periments dispose of Messrs. Swinburne 
and Rudorf’s contention that blende 
scarcely floats at all and incidentally of 
the statement that “zine blende is thus 
easily raised by galena when intimately 
associated.” They themselves admit that 
galena has to be very finely pulverized to 
float successfully; it is difficult therefore 
to see how it could be expected to float 
with attached inert blende. It appears 
more probable that the blende helps the 
galena to float. This view was strength- 
ened by some experiments made on the 
wetting of sulphide surfaces. 

The degree of wetting of a surface may 
be judged by measuring the angle which 
the liquid makes with it. Direct deter- 
minations of this angle for different min- 
erals by a goniometer method are de- 
scribed, the values obtained varying from 
forty-seven degrees to sixty-three degrees 
for different sulphides. Quartz and mag- 
netite are completely wetted by wer 
Alcohol wets all sulphides, but di again 
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placing in water the apparent “greasiness” 
is restored. 

When a gas bubble comes into contact 
with a mineral particle, the extent of 
surface of the bubble which will be in 
contact with the solid depends on the 
angle of contact of the solid with the 
liquid. If the angle is such as to cause 
a relatively large surface of the gas to 
he in contact with the solid, and the bub- 
ble is sufficiently large, the particle will 
be floated. The less the wetting the 
greater will be the force required to de- 
tach the bubble. If the surface of the 
solid is wetted, the bubble has no attach- 
ment at all. The different conditions met 
with are illustrated by means of diagrams. 

Mr. Bertram Blount said, although un- 
able to put forward a satisfactory theory 
of his own, he was unconvinced by those 
proposed by the authors. Nor did their 
theories help in practice, for the only 
way to discover whether the flotation 
process could be applied to a particular 
ore was by experiment. 

Mr. J. G. A. Rhodin thought that the 
crux of the theoretical difficulty was to 
discover how the gas bells were able to 
break through the liquid surface-films on 
the solid particles so as to come into con- 
tact with the latter; once that was known, 
Quincke’s formula for triple contact of 
gas, liquid and solid could be applied. 
The key to the problem lay in the applica- 
tion of the law of mass-action, the neces- 
sary condition being that the solid must 
partly go into solution. The occluded or 
condensed gases which it is practically im- 
possible to remove from the surface of a 
solid helped the action. 

Dr. O. J. Steinhart referred to oil 
separation processes. He also pointed out 
that no separation process could be con- 
sidered entirely satisfactory which did not 
separate galena from blende. 

Mr. F. S. Spiers described some 
measurements of the Volta effect between 
metals in so-called vacuo, which illus- 
trated the difficulty, if not impossibility, 
of removing condensed air-films from the 
surfaces of solids. 

Dr. F. Mollwo Perkin remarked on the 
differences between occlusion and surface- 
condensation of gases. 

Mr. N. J. Bluman said that the theories 
put forward did not explain the selective 
action of the air-bubbles. 

Mr. R. Frederick Yorke thought that 
an electrostatic theory would be required 
to explain the selective action. 

Dr. H. Borns hoped that more experi- 
ments would be made, so as to explain 
some of the anomalous effects obsesved by 
Professor Huntington. 
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Dr. G. Rudorf said that Mr. Swinburne 
and he did not claim “weathering” as ab- 
solutely essential, with reference to the 
contact angle made by a liquid with a 
solid that itself depended on the air-film. 


Mr. J. Swinburne said that the essen- 
tial point which the theory Dr. Rudorf 


and he had put forward was the tempera- 
ture effect. No theory could explain the 
differences in the action on the different 
constituents of the ore any more than one 
could the differences of specific gravity ; 
these depended on the varying inherent 
properties of matter. The presence of an 
air-film was not necessary, if the particles 
to be lifted were “greasy.” 

Professor J. Walker, F. R. S., contrib- 
uted a paper on “The Ions of Pure 
Water.” 

In the discussion on Dr. Lowry’s paper 
on “An Application to Electrolytes of the 
Hydrate Theory of Solution,’ Mr. Bous- 
field drew attention to an apparent dis- 
crepancy between the temperature coeffi- 
cient of the mobility of hydrogen and hy- 
droxide ions on the one hand, and the 
temperature coefficient of the conductivity 
of water on the other. The author points 
out that the water for which the data 
used by Mr. Bousfield hold good owes its 
conductivity almost wholly to impurity, 
and that Mr. Bousfield in his theoretical 
deduction has neglected the effect of tem- 
perature on ionic concentration. When 
the data obtained by Kohlrausch for pure 
water are employed, and when allowance 
is made for the temperature coefficient of 
ionization, the discrepancy vanishes. 

Mr. W. R. Bousfield (communicated) 
said that he did not profess to be dealing 
with pure water, but with “water” in in- 
verted commas. But he agreed now that 
there was strong evidence that pure water 
had a genuine conductivity due to H and 
OH ions. 


The Electrical Equipment of a 
Machine Shop. 

In a recent article in the American 
Machinist, New York, description is 
given of the new plant of the F. Wesel 
Manufacturing Company, of Brooklyn, 
N. Y. This company makes all machines 
and tools used by electrotypers and stereo- 
typers. A feature of the equipment is the 
use of the motor-drive in place of belts. 
This has been done in a very thorough 
manner. It is said that the average load 
carried by the generators is 150 horse- 
power, although the rating of the motors 
aggregates not far from 400 horse-power. 
The company says that from its experi- 
ence the amount of power which would 
be consumed by the machine tools using 


Vol. 48—No. 1 


the belt drive would be 300 horse-power ; 
hence there has been a saving of half, 
due to the electric drive. Another inter- 
esting feature of this shop is the use of 
electric welding for making printers’ 
chases. These chases are made up of bars 
of wrought iron welded together so as to 
form rectangular frames, in some cases 
with intermediate bars. As they are of 
all sizes and styles, they are not carried 
in stock, but are made to order as wanted. 
The wrought-iron bars are sawed to 
length and planed at the ends and on 
what is to be the inner edge. They are 
then placed in a welding machine and 
welded. From this they are carried to 
rectangular vises, so that they cool true 
and square. The welding machine takes 
300 amperes at 320 volte. After weld- 
ing, the chases are placed in a milling 
machine, which removes the burr; then 
in a mortising machine for cutting the 
inner corners square. This method of 
manufacture is said to be most satisfac- 
tory, since it is quick and produces a true 
article. 


Mexican Government Adopts Tele- 
funken Wireless System. 

After an exhaustive examination and 
nearly three years’ experience with the 
wireless telegraph apparatus installed by 
the Telefunken Company in 1902, at 
Rosalia and Guaymas, Mexico, the Mexi- 
can government has awarded this com- 
pany another contract. The Rosalia and 
Guaymas plants have enabled the gov- 
ernment to maintain an uninterrupted 
communication across the Gulf of Cali- 
fornia. The points to be connected under 
the new award are Mazatlan, Sinaloa and 
San Jose del Cabo, the distance being 
about 325 kilometres. The contract pro- 
vides for several fixed and distinct wave- 
lengths, as stations are both for com- 
munication between themselves and ship- 
ping. It is expected that in view of the 
very satisfactory results already obtained 
with this system, and the fact that the 
government now has at its command a 
trained staff of wireless telegraph experts, 
that other contracts will follow these two. 


New York Electrical Society. 

The next meeting of the New York 
Electrical Society will be held at Colum- 
bia University, New York city, January 
16. Mr. William Marconi will lecture on 
“Ether Telegraphy.” 

This is the first of a series of very inter- 
esting lectures which the society will hold 
during the vear. An announcement of 
the other subjects was made last week. 


January 6, 1906 


Electrical Patents. 


Giorgio Finzi, Milan, Italy, has obtained 
a patent (807,545, December 19, 1905) 
for an improved alternating-current regu- 
lator. The object of this invention is the 
employment on alternating-current trans- 
formers of a regulator in which no in- 
terruption of the main circuit takes place, 


ALTERNATING-CURRENT REGULATOR. 


and the object has been to minimize the 
short-circuit current in such a manner 
that it can not detrimentally affect the 
transformer or cause sparking which will 
attack the contact-pieces, when interrup- 
tion takes place. In vehicles driven by 
alternating electric currents and having a 
platform at each end, the combination of a 
switch adapted for the maximum voltage 
which corresponds to the minimum work- 
ing voltage and mounted on one platform, 
of a similar switch mounted on the other 
platform, and electrical connections be- 
tween the two switches, and means which 
cause the switch that is in the tempor- 
arily rear platform to remain at said mini- 
mum voltage while the switch on the then 
front platform serves to effect the regu- 
lation between this voltage and the maxi- 
mum working voltage and also the inter- 
ruption of the circuit. 

An improvement in a magnetic work- 
holder has been invented by Walter N. 
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Magnetic Work-HOLDER. 


Vance, of Chicago, Ill. (807,517, Decem- 


ber 19). The present invention is a 
magnetic work-holder for holding iron 
to be worked upon by machine or other 
tools, and it is specially designed for hold- 
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ing work upon milling and shaping ma- 
chines and machine toole of that kind. 
The said invention consists of two polar 
surfaces, one for engaging the iron table 
and one for engaging the work to be 
held, the holder being made in two parts, 
one part to rock upon the other to Letter 
adjust it to the configuration of the work 
to he held, the joint between the two parts 
being a spherical one which will permit 
the part to rock in any plane, combined 
with means which may be applied at will 
to restrict the motion of each part to rock- 
ing in a single plane like a cylindric 
joint, and means for preventing one part 
from rocking on the other. 

Gwynne E. Painter, Baltimore, has ob- 
tained a patent (807,684, December 19, 
1905) on an improved circuit-controlling 
device. The invention relates to a circuit- 
controlling device, and has been devised 
more especially for use in connection with 
an electric signaling device or apparatus 
designed to be used by patrons of subur- 
ban railways for stopping an approaching 
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CIRCUIT-CONTROLLING DEVICE. 


car. In the United States patent 681,371, 
granted to Mr. Painter, August 27, 1901, 
there is shown and described a signaling 
apparatus designed for the purpose indi- 
cated, in which a signal is displayed by 
manually closing a normally open circuit 
by means of a switch, the signal being 
thereafter extinguished by means of a 
device, which is operated by a passing car, 
for causing the signal-controlling switch 
to return to its normal open position. 
The present invention has been devised 
with a view to dispensing with the car- 
operated signal-extinguishing device shown 
and described in the prior patent, and to 
this end he has constructed a circuit- 
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closing device which will automatically 
open the circuit at the expiration of a 
predetermined interval of time after this 
circuit has been closed, so that a signal 
controlled thereby will be displayed a 
predetermined length of time and then 
be automatically extinguished. The in- 
vention consists in the combination with 
a circuit-closing switch of an electro- 
magnet normally within the circuit con- 
trolled thereby and adapted when ener- 
gized to hold the switch in its closed posi- 
tion and timing mechanism adapted to 
automatically short-circuit the magnet at 
the expiration of a predetermined inter- 
val of time after the circuit has been 
closed. 
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BOOK REVIEWS. 


“La Theorie Moderne des Phénoménes 
Physiques.” Augusto Righi. Translated into 
French by Eugene Néculcéa. Paris. L’Eclair- 
age Electrique. Paper. 126 pages. 614-by 9 
inches. 19 figures. Price, 3 francs. 


This is a treatise on the recent discov- 
eries concerning the electronic theory, 
radioactivity, and modern views upon the 
constitution of matter. The author’s 
presentation of the subjects was so clear 
and thorough that his work has been 
thought worthy of translation into 
French, which has been done, the second 
edition being used for this purpose, and 
the translation being made somewhat 
freely. The author has cooperated with 
the translator, and has reviewed the 
French edition. 


“Telegraphy.” T. E. Herbert. New York. 
The Macmillan Company. Cloth. 912 pages. 
5 by 7% inches. 509 illustrations. Supplied 
by the ExLectricaL Review at $2.60. 

A very complete treatise is this book 
on telegraphy. The author, who is an 
engineer of the British post-office depart- 
ment, takes up the subject from the Brit- 
ish point of view, devoting himself almost 
entirely to the systems there employed. 
He, however, describes in a detailed man- 
ner all important telegraphic methods, - 
giving with each description a summary 
of its advantages and disadvantages. A 
good deal of attention is also given to 
auxiliary appliances. The British post- 
office switchboards are described, methods 
of caring for storage batteries are ex- 
plained, as well as the systems in which 
storage batteries are employed. Pro- 
tective devices and methods of locating 
faults are duly considered, the explana- 
tion generally being made clear by a 
numerical example. There is a long chap- 
ter on the construction of aerial lines, 
which describes the various appliances 
used and the method of erection. There 
is also a chapter on conduit systems. The 
book is furnished with an excellent index, 
and should be a valuable guide and text- 
book for the English student. 
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The Conversion of Disruptive Discharges into 
Constant Currents. 

Some years ago Herr W. Holtz at- 
tempted to obtain a constant current from 
the discharge of an induction coil. As is 
well known, the secondary current of such 
a coil- is exceedingly irregular. He 
thought that by adding to this circuit 
certain electrical apparatus he might be 
able to obtain a steady current. He used 
as an analogy the hydraulic ram, in which 
there is a large flow of water at a low 
head, which, by means of a valve, gives 
an intermittent high-pressure discharge, 
small in quantity. This. intermittent 
discharge, by means of an air chamber 
and a long discharge pipe, is converted 
into what is practically a constant flow. 
In place of the valve, Herr Holtz used 
an electric valve, obtained by passing the 
discharge between points and plates 
through a flame. The air chamber was 
represented by a condenser, and the long 
discharge pipe by a high-resistance cir- 
cuit. His attempts were without avail. 
Somewhat later, when the electrolytic 
valve was discovered, he attempted to use 
this in place of the previous type of valve, 
again without success. Even when he 
placed several of these valves in series, 
he was unable to obtain a constant cur- 
rent in the secondary circuit. Since his 
last attempts other types of electric valve 
have been invented, but he has been unable 
to try the effects of these, though he thinks 
the experiment will be an interesting one. 
—Translated and abstracted from Phy- 
sikalische Zeitschrift (Leipsic), Decem- 


ber 15. 
A 


Long Telephone Span at Kansas City. 

The heaviest telephone span in the West 
is at Kansas City, Mo., across the Missouri 
river. A description of this span is given 
here by Mr. C. R. Baldwin. The distance 
between the towers 18 1.335 feet. The 
towers themselves are of the windmill 
type, each eighty feet high. They carry at 
the top a heavy frame constructed of cross- 
arms. At the point where the span 
crosses there are high bluffs on each side, 
so that by carrying the strain wires back 
to these points but little strain is thrown 
on the towers. There are fifty wires in 
the span, cach being No. 8 steel wire. 
The lines are carried straight back from 
the towers to poles, where the steel wire 
is dead-ended on a glass circuit-breaker. 


At this point the regular telephone wires, 


consisting of No. 12 copper, are connected 
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on and carried to the exchange. The cir- 
cuit-breakers are cach fastened to a three- 
eighths-inch steel messenger wire, which 
runs to a pole 100 feet further on. From 
this pole the wires are carried back to a 
heavy rack made up of four-inch by four- 
inch timbers. This rack is guyed by ten 
one-half-inch steel messenger wires, com- 
ing together at a point twenty-five feet 
further on, and fastened to a heavy steel 
anchor set in concrete. The dip of the 
wires in the main span is fifteen feet. 
They are used for handling the toll busi- 
ness from Kansas City to points north. 
During the floods of 1903 these were the 
only lines crossing the river that were not 
put out of service. Each wire in the span 
weighs 390 pounds per mile, so that the 
load on the towers is large.—Abstracted 
from the American Telephone Journal 
(New York), December 23. 
A 
The Oxyacetylene Blowpipe. 

A report is here given of an investiga- 
tion by the Bureau Veritas, of Paris, of 
the value of the oxyacetylene blowpipe 
for welding and soldering. This appa- 
ratus is intended to replace the oxyhydro- 
gen blowpipe. The advantages claimed 
for it are the higher temperature obtain- 
able, this being in the neighborhood of 
4,000 degrees, while that of the oxyhydro- 
gen flame is only about 2,500. Moreover, 
the cost per calorie of heat is less. A 
cubic metre of acetylene gives up about 
14,700 calories, while a cubic metre of 
hydrogen develops only 3,100. Another 
advantage is that the flame can be regu- 
lated easily, because, with slight changes 
of the supply of oxygen, great changes in 
its appearance take place. The flame 
can be made to give an oxidizing or re- 
ducing effect. The apparatus has some 
advantages over the oxvhydrogen appara- 
tus as regards its construction, since the 
gas may be developed in a generator at 
low pressure without danger, All that 
is necessary is that the pressure should be 
so great that the gas issues from the 
burner at a speed greater than the propa- 
cation of the flame. The oxygen can be 
drawn from charged tanks as usual. or 
it may be obtained by chemical reactions. 
Some of the recent chemical reagents 
which give off oxvgen when brought in 
contact with water are particularly con- 
venient. The opening of the burners em- 
ploved in the tests varied from nothing to 
four square millimetres. An opening of 
about 0.6 square millimetre gives a con- 


sumption of fifty-five litres per hour, 
while an opening of four square milli- 
metres consumes 2,300 litres. For weld- 
ing thin sheets together the flame is 
brought in contact at two or more points 
of the edge, so as to fasten the sheets 
in place. The whole joint is then exposed 
to the flame, and when the temperature 
has been raised to a sufficient point the 
pieces are pressed together. For sheets 
thicker than two millimetres a solder is 
employed, consisting of a wire of the same 
material. The parts to be joined together 
are heated by the flame, and when hot 
this wire is introduced into the flame. 
It melts, flows between the two parts, 
and joins them solidly together. It was 
found that the time required to join two 
pieces together, each one millimetre thick, 
was six minutes per metre of joint. The 
consumption of the gases was nine litres. 
Sheets two millimetres thick required 
eight minutes per metre of joint, consum- 
ing twenty litres of each gas. Sheets ten 
millimetres thick required fifty minutes 
per metre of joint, consuming 460 litres 
of each gas. Sheets thirty millimetres 
thick required three hours per metre of 
joint, and consumed 7,200 litres of each 
gas. After the joints had been made they 
were tested for mechanical strength. 
These tests justify the use of this method 
for a wide range of work.—Translated 
and abstracted from La Revue Technique 
(Paris), November 25. 
a 


A Study of the Theory of the Heusler Alloys. 

Some interesting suggestions are made 
here by M. C. E. Guillaume, to explain 
the magnetic behavior of the so-called 
Heusler alloys. M. Guillaume first re- 
views our knowledge of alloys in general. 
He points out that an alloy melts at a 
lower temperature than at least one of its 
component metals. Generally the fusing 
point of the alloy for a wide range of com- 
position is lower than that of either one 
of the metals which go to form it. These 
fusion-temperature characteristics gener- 
ally show two points where the fusing 
point is a minimum—that. is to say, start- 
ing with one metal—antimony, for ex- 
ample—and adding to this copper, as the 
percentage of copper increases the fusing 
point of the alloy will fall below that of 
antimony until a certain point is reached. 
Here there is a sharp bend in the curve, 
and the fusing point rises with each in- 
crease in the amount of copper added. 
It then turns down again to another 
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- minimum point, and after this rises rap- 
idly until it reaches the fusing point of 
copper, at this point there being no 
antimony in the material. These so- 
called eutectic points correspond to defi- 
nite proportions of the alloys. To this 
general law there are three noteworthy 
exceptions. One is the alloy of antimony 
and aluminum, which throughout almost 
the entire range of proportions has a 
higher fusing point than either of its 
component metals. Sodium and tin be- 
have in the same way, as does also the 
gold-aluminum alloy. These exceptions 
sem to M. Guillaume to be signifi- 
cant when studying the Heusler alloys. 
As is well known, the magnetic qualities 
of iron, cobalt and nickel change with 
temperature, and there is for each of 
these metals a critical point where the 
substance becomes practically non-mag- 
netic. To the same group of metals be- 
long manganese and chromium, which are 
constituents of two of the Heusler alloys. 
These alloys contain also either aluminum 
or tin, and it is suggested that manganese 
and chromium might be magnetic at very 
low temperatures, and that aluminum 
and tin have the property of raising their 
critical magnetic points just as the latter 
two metals raise the critical fusing points 
of sodium and gold alloys. The fact dis- 
covered by Faraday is considered signifi- 
cant also, which is that the salts of chro- 
mium and manganese have magnetic 
properties of the same order as the cor- 
responding salts of iron, nickel and cobalt. 
Another fact is significant also, which is 
the process of cooling of the alloys. Ex- 
cept at the eutectic points, cooling pro- 
ceeds by crystallization first. The process of 
one alloy over a definite composition erys- 
tallizes out, and at a lower temperature 
the true alloy solidifies. As is well 
known, the magnetic quality of iron 
depends upon its physical state, and is 
thought to depend largely upon the crys- 
talline character of its structure. It 
seems possible that these two facts are 
somehow related.—T'ranslated and ab- 
stracted from Industrie 
(Paris), December 10. 
a 
Separation of Iron and. Friction Losses in 
Direct-Current Machinery. 

The methods usually employed for sepa- 
rating the iron and friction losses in di- 
rect-current machinery are those due to 
Hopkinson and Swinburne, but neither 
of these is thought to be as simple as a 
eae of the Kapp method which 

as been devised by Mr. F. IT. Page. In 
the Kapp test two machines are required, 
one acting as a motor to drive the other, 
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which is tested. First, by running the 
motor at different speeds, the total losses 
of the motor are obtained; second, by 
running the motor driving the generator 
unexcited at different speeds, the total 
losses of the motor, plus the friction loss 
of the generator, are obtained, and by 
subtracting the watts input given by the 
first test from those given by the second 
at any required speed, the frictional loss 
at that speed is at once determined. To 
find the iron loss at different speeds it is 
necessary to take a third test with the 
generator excited from a constant excita- 
tion. An increase in the watts input at 
any speed is equal to the iron loss at that 
speed. The author’s modification of this 
test consists in coupling together two 
machines of similar type, size and voltage. 
One of these is run as a motor, driving 
the second, which is unexcited. The speed 
of the motor is varied by altering the 
shunt excitation, and simultancous read- 
ings are taken of the armature amperes, 
volts, the excitation and speed. The fields 
of the two machines are now put in series 
across double normal voltage of one ma- 
chine, and a second test carried out ex- 
actly similar to the first, with the excep- 
tion that the exciting current now passes 
through the fields of the second machine 
also. From these tests two curves may 
be plotted, getting watts lost with the 
speed. These curves should, of course, 
be corrected for the resistance loss of the 
motor armature. In the first test, at any 
speed, the loss is equal to the frictional 
losses of the two machines, plus the iron 
loss in the motor. In the second case we 
have an additional loss, which is due to 
the iron in the generator; and by sub- 
tracting the first curve from the second 
a curve for iron loss at any speed of the 
motor is obtained. Then, by subtracting 
this curve from the first obtained, the fric- 
tion losses in the two machines are ob- 
tained, which if divided by two give 
the friction loss of the motor for all 
speeds. The advantages of this method 
are that but two tests are required; there 
is no possibility of error due to differences 
in the two ficlds; and by placing a volt- 
meter across the terminals of the gener- 
ator the flux in the generator armature 
may be computed and the relation be- 
tween this and iron losses be determined. 
—Abstracted from the Electrical Review 
(London), December 1. 
A 
Single-Phase Locomotive Testing. 

Some interesting tests were made re- 
cently of a single-phase locomotive built 
by the Westinghouse Electric and Manu- 
facturing Company, a brief résumé of 
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which is given here by Mr. Graham 
Bright. The locomotive consists of two 
units, each equipped with three 225- 
horse-power single-phase railway motors. 
The two units may be used independently 
or together, as desired. In this instance 
they are geared for slow-speed freight 
service. The two units together weigh 136 
tons. During the tests the locomotive 
was required to draw fifty new steel 
freight cars. In order to increase the 
draw-bar pull, the brakes on the four rear 
cars were set, and at times sand was used. 
A maximum draw-bar pull of 97,000 
pounds was obtained in this way, which 
gives a friction coefficient of thirty- 
five per cent. In one test an average 
draw-bar pull of over 60,000 pounds was 
obtained for a considerable period of 
time, with no indication whatever of slip- 
ping, although sand was not used. The 
curves given show a gradual increase in 
the maximum draw-bar pull, though it 
is Stated that this increase could have been 
made at a greater rate had it been de- 
sired. Dynamometer curves for the tests 
give some significant figures. In one test 
the controller was moved around to 
the full-on position in forty-five seconds. 
The acceleration for the first forty sec- 
onds was one-quarter of a mile per hour 
per second, which is thought to be very 
good when the weight of the train is con- 
sidered. In this case a single unit was 
emploved, weighing only sixty-two and 
one-half tons. During the steepest part 
of this acceleration curve the. power taken 
from the line is extraordinarily low. The 
watt-hour per ton-mile given for the run 
were only 18.7, which is low for such a 
high average speed. The controller used 
with this equipment has nine notches, any 
one of which gives an efficient running 
speed. The different notches are ob- 
tained by bringing out taps from suitable 
points on the transformer winding. No 
starting resistance whatever is used. The 
line and motor voltage curves became 
practically constant after the controller 
reached the full-on position. The curves 
for current and kilowatts show a gradual 
decrease as the speed increased and the 
acceleration decreased.—A bstracted from 
the Electric Journal (Pittsburg), Decem- 
ber. 
The Illuminating Engineering 
Society. 


The committee on permanent organi- 
zation appointed at the preliminary meet- 
ing looking toward the formation of an 
illuminating engineering society an- 
nounces that it will be difficult to make a 
full report before Wednesday, January 10, 
1906. The next meeting will therefore 
be postponed until that time. The meet- 
ing will he held at the Hotel Astor, New 
York city. at S P. M. A table will be re- 
served in the grill room for those desir- 
ing to dine at the hotel on that evening. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


The importance of advertising is com- 
ing to be generally appreciated in central 
station work, but there is one point which 
has often been overlooked by the man- 
agers of the smaller properties which con- 
stitute so large a proportion of the total 
number of plants in this country. This 
is the very moderate cost of securing ef- 
fective publicity by simple methods in 
cases where the company’s income does 
not warrant a campaign on a large scale. 
Recent visits to numerous small central 
stations convince one that a great deal of 
good may be accomplished at a merely 
nominal expenditure, in the way of keep- 
ing the public in touch with the latest 
electrical developments. The keynote of 
such work is to make the company’s offices 
a centre of enlightenment, and it is sur- 
prising how much can be accomplished by 
merely using the opportunities incidental 
to the regular visits of the public for the 
purpose of paying monthly bills, renew- 
ing lamps, or making enquiries in connec- 
tion with new equipment, repairs, etc. 

In the smaller cities and towns the great 
majority of the customers’ bills are paid 
in person at the offices, instead of by 
check. It is only necessary for the com- 
pany to display the latest equipment in a 
prominent place at the offices to arouse a 
considerable interest on the part of the 
public in domestic and commercial ap- 
plication of electricity. The location of 
the exhibit is worthy of particular em- 
phasis, for in some cases the apparatus 
displayed has been shown at a great dis- 
advantage in some back room on the prem- 
ises rather than in or adjoining the front 
offices. Many a customer will pause for 
a few moments to examine a new motor, 
sign, heater or lamp if it is set up in 
close proximity to the cashier’s window 
where he pays his bill, when the location 
of the apparatus in an out-of-the-way 
corner would result in its being entirely 
passed by. Elaborate displays of equip- 
ment are. quite unnecessary in such cases, 
but enough of a variety should be shown 
to convey the idea of the great range of 
the central station’s usefulness. If the 
company sends out printed matter now 
and then it is well to utilize the envelopes 
which carry the bills for suggestions, 
thereby saving the cost of extra postage 
and stationery and yet securing a regular 


monthly audience with each customer with 
very little effort. Neat piles of printed 
matter on the ledge of the cashier’s win- 
dow are likely to be much more effective 
than when scattered around the premises 
in a haphazard fashion. 

It costs very little to wire up apparatus 
at the offices for demonstrating purposes. 
The display of different sized lamps of 
various kinds, which may be operated at 
will, with the cost of current per hour 
tabulated below each one, is a simple but 
effective method of interesting the public 
in improvements in illuminating units. 
Progressive manufacturers are always glad 
to cooperate with central stations in the 
supply of representative apparatus for ex- 
hibition purposes. A two-minute demon- 
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PAMPHLET IssuED BY THE DENVER Gas 
AND ELECTRIC COMPANY. 


stration of the operation of an electric 
sign flasher is worth half an hour’s verbal 
description of the device. In such ways 
as these, without the employment of 
special solicitors and at a small expense 
per month, the small central station has 
an opportunity to do some exceedingly 
profitable work. 


The accompanying illustration shows 
a reproduction of a cover page of a neat 
pamphlet issued by the Denver Gas and 
Electric Company, Denver, Col., a short 
time ago. The color scheme was in blue, 


white and sepia, and the pamphlet meas- 
ured five inches by seven and one-half 
inches. The story presented a neat con- 
ceit in the detailing of the absolute de- 
pendence of a busy man upon the electric 
current from moment to moment through- 
out the day. This included the services 
of the electric bell for waking, the water 
heater for quick shaving, the electric 
laundry iron for pressing a soiled collar, 
the chafing-dish for the breakfast, the 
trolley car to carry the man to work, and 
the electric light to illuminate the paper, 
with the electric heater to make the 
car comfortable. The electric-elevator car- 
ries him from the street to the upper floors 
of the business building, when the tele- 
phone comes into service as a means of 
distributing the engagements. The elec- 
tric fan keeps the office properly venti- 
lated, with the telegraph ticker bringing 
the news of the markets of the world into 
the office. If the day is dark the elec- 
tric lamp is at hand, and when business 
is over the electric automobile can be 
relied upon for a quick, safe trip. Din- 
ner down-town is indicated by the many 
glittering signs in front of the up-to- 
date restaurants, while the theatre holds 
out its invitation in incandescent lamps. 
After the play the home is made comfort- 
able with the electric heater and the soft 
diffusion of electric lights, and possibly, 
just before retiring, the useful chafing- 
dish comes in for the preparation of a 
rarebit. 


Several of the larger central stations 
have recently been written-up in the prom- 
inent dailies of their respective localities. 
This is a feature of central station pub- 
licity which should not be overlooked. 
There are so many points of “story” in- 
terest in the production of electricity, and 
there is such a vital curiosity on the part 
of the average reader as to the develop- 
ments of this science, that there are many 
good stories available for the daily press. 
In the subject of applying electricity to 
household utilities alone there is material 
for a write-up, which could not fail to at- 
tract a great deal of public attention. If 
the matter is properly handled and brought 
to the attention of the editorial forces, it 
is quite likely that a good deal more legiti- 
mate publicity could be obtained than is 
now the case. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Dale ‘‘ Connecttome.’’ 


The Dale Company, Ninth avenue and 
Thirteenth street, New York city, has 
placed on the market a new device for 


TTA as, 


THe DALE ‘‘ CoNNECTTOME.” 
connecting portables, which has been 
designated as the “Connecttome” (Con- 
nect-to-me). The manufacturer con- 
siders that this device will fill a long-felt 
want for hotels where curling-irons, port- 
able lamps and fan-motors are installed 
or where their installation may be con- 
templated. In large office buildings port- 
ables are very extensively used in addi- 
tion to fan-motors. With this device 
there is obviated the installation of flush 
receptacles, saving the cost of installing 
a separate circuit. 

The device can be fastened to the wall 
outlet-box, and becomes a part of the 
ixture when installed. It thus does away 
with the necessity of soldering, splicing 
a taping of wires. It may be adapted 
© straight electric or combination brack- 


ets, and is made for single or double con- 


necti ‘ ‘ 
anes The “Connecttome” is neat in 
tii and is furnished in anv 


It will be remembered that during last 
o the Dale Company’s plant 2a de- 
oe ey fire. Due to the excellent 
a i 100 no trace of this now exists 
A e factory is very busy working 
ue e multitudinous details which go 
rh such a complete line of electrical 
“wures as the Dale Company produces. 


Advances in Window Lighting. 


The National X-Ray Reflector Com- 


pany, Chicago, Ill., has placed on the 
market a new form of window reflector, 


for which several claims of particular 
merit are made. The principal feature 
of this reflector is that material may be 
selected from stock, so that any desired 
effect may be secured. The reflector, 
which is illustrated herewith, has been 
termed a “Poke Bonnet” searchlight. 
The “Poke Bonnet” reflector is a trough 
reflector constructed in sections, each 
fourteen inches in length and complete 
in itself. These units can be combined 
to give any desired length required, but 
the light from each is so great that they 


SECTIONAL UNITS OF ‘‘ PoKE-BONNET ”’ 
REFLECTOR, 


may be fitted up at intervals instead of 
heing used as a continuous trough. In 
this way a saving of one or more lights 
every three feet can be effected. 

The manufacturer claims that these re- 
flectors will about double the light with 
the same current. Each section being 
separate and independent, the reflector 
can he adjusted to anv desired angle to 
throw the rays of light where they are 


THE DALE ‘‘ CONNECITOME” AND FIXTURE. 


most needed. When used in the window 
they can be placed in the front, top, back 
or end. Where only a few are needed, 
each. reflector may be used as a separate 
lighting fixture, and easily installed. 


” 


While these “Poke Bonnet” reflectors 
were intended primarily for window light- 
ing, they have met with favor for picture 
lighting and for the illumination of art 
displays. Where a considerable number 
are necessary for a large window or 
around the sides of an art room, they are 
attached to one-inch tubing, through 
which the wires run. This tubing is 
suspended from the ceiling by chain sup- 
ports or by a flange on the end attached 
to the wall. 


Licnt DISTRIBUTION FROM A ‘* PoKE-BONNET Y 
REFLECTOR. . 


The reflector is made of heavy glass, 
with a spiral corrugated surface, plated 
with sterling silver. The sterling silver 
surface gives, because of its whiteness and 
brilliancy, a fine reflecting surface, and 
the spiral corrugations break the rays of 
light, so that there is no shadow thrown 
by the filament. 

Each “Poke Bonnet” section is fur- 
nished with a nickel-plated twin socket, 
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so that two lamps of any desired candle- 
power may be used — eight, sixteen or 
thirty-two—according to the volume of 
light desired. The back of the reflector 
is covered with an elastic enamel, which 
will not crack. The surface of the re- 
flector can be washed without injury. 
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The Development of Sprague 
Electric Motors. 


Any allusion to the extending adapt- 
ability of the electric motor drive is at 
this day considered trite. However, not 
much more than fifteen years ago the 
electric motor was very little used. Within 


Type D MULTIPOLAR Motor, OPEN. 


that time its development has been so rapid 
that to-day it is considered an important 
factor in power economy. One of the 
names most intimately associated with 
the development of small direct-current 


Type D MULTIPOLAR VERTICAL MOTOR. 


motors is that of the Sprague Electric 
Company, New York city. The motors 
made by this company are now used in 
almost every civilized country. 

The high efficiency and other qualities 
of the Sprague celeetrie motors have 
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caused them to be regarded with con- 
stantly increasing favor, and, they ane 
now used in many of the most prominent 
industrial and isolated plants. 

The bipolar, round-type motors have 
been long and favorably known. So many 


Type D MULTIPOLAR MOTOR, SEMI-ENCLOSED. 


have been the adaptations of this type of 
motor that the company has placed on the 
market a new line representing the latest 
developments in this style of machine. 
The accompanying illustrations show sev- 
eral views of type D motors. These new 
motors range in size from ten horse-power 


Tyre D BipoLAaR Motor. ENCLOSED. 
to 105 horse-power, and they are made 
open, semi-enclosed and entirely enclosed. 
The small sizes are bipolar, but from 


twenty horse-power up the motors are 
multipolar. In every respect the type D 
motors fulfil the highest standards of the 
Sprague electric apparatus. 
SS 
A New Electric Battery. 

The Columbia Battery Company, Mil- 
waukee, Wis., has placed upon the market 
a new form of storage battery for electric 
vehicles and electric launches. The com- 
pany claims that this battery operates with 
practically no sediment, little danger of 
sulphatation, and with very little local 
action. The voltage on discharge is main- 
tained at a high point, and the plates 
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operate without buckling or warping. 
The company announces the use of an 
improved electrolyte giving a large amper- 
age. The battery is light in weight, and 
the company claims over 100 miles on 
country roads on a single charge. 

New Prime Movers. 

Two interesting prime movers have 
been brought to notice recently in Eng- 
land. One of them is a steam turbine in- 
vented by Otto Kolb, of Karlsruhe, Ger- 
many, who has recently obtained a Brit- 
ish patent. This machine is described in 
the Mechanical Engineer (London), De- 
cember 16. The turbine consists of two 
wheels, forming the rotor, and an envel- 
oping casing, divided into two chambers. 
One of these rotor wheels runs between 
different portions of a winding channel. 
The steam is admitted through one part 
of this channel by means of an expanding 
nozzle, impinges upon the wheel, and, is- 
suing from the far side, is guided by an- 
other section of channel so as to pass 
again through the rotor in the opposite 
direction. Upon issuing from the far 
side it is again returned to the rotor. The 
other part of the rotor is formed of a 
series of concentric rings of vanes, which 
alternate with corresponding fixed vanes 
attached to the housing. This wheel 
forms the second stage of the turbine. An 
interesting feature of this turbine is the 
liquid steam-tight joint which surrounds 
the shaft. This consists of a number of 
annular chambers opening outwardly, 
into which project corresponding rings 
carried on the shaft.’ These chambers 
are filled with water, oil or other suitable 


fluid. As the turbine shaft revolves this 
fluid is thrown outward by centrifugal 
force, and thus forms a hermetical seal 
between the two chambers of the turbine. 

The other prime mover is a method of 
compounding an internal combustion en- 
gine. The system is due to John W. Ott- 
lev and Arthur W. Brightmore, both of 
England. The improvement consists es- 
sentially of constructing the engine with 
two similar cvlinders. These are ar- 
ranged so that they may be operated dou- 
ble-acting, and the cranks are placed in 
similar angular positions. When an ex- 
plosion takes place in one evlinder the 
gas is expanded throughout the stroke. 
As the end of the stroke is reached an ex- 
haust port opens, which admits the gases 
to the other end of the cylinder, and at 
the same time to the corresponding end 
of the second evlinder. This allows it to 
ho further expanded, at the same time as- 
sisting the second evlinder in ifs compres- 
sion stroke. At the next stroke the ex- 
plosion takes place in the second cylinder. 
and the evele is repeated. This engine 
ie also described in the journal referred 
to above. 
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Improved Condensing Apparatus. 
The C. H. Wheeler Condenser and 
Pump Company, Philadelphia, Pa., has 
brought out a new “high vacuum” con- 
densing outfit which comprises the im- 


Exhaust Stenm Inlet 


ELECTRICAL REVIEW 
condenser completely filled with cooling 
water at all times, the water entering and 
leaving at the top. The inlet is at the 


bottom, but the water is carried up 
through the annular chamber, shown in 


Water Oudlet 


Fie. 1.—AS8SEMBLED PROJECTION OF SURFACE CONDENSER AND SUCTION VALVELESsS 
AIR Pomp. 


proved C. H. Wheeler surface condenser 
with a Mullan suction valveless air pump. 
Fig. 1 illustrates the complete outfit, the 
air pump here shown being steam driven. 
These pumps are also built in the multi- 
cylinder vertical-geared type for driving 
by electric motors, belt or steam. 


the cross-section view, and enters the tubes 
from the top. 

The air pump is double-acting and de- 
void of suction valves. ‘he cylinder has 
a central port which is uncovered by the 
piston at cach end of the stroke and cov- 
ered at all other positions; discharge 


Fie. 2. —SECTION oF SURFACE CONDENSER, SHOWING PATH OF CooLING WATER. 


The condenser is of the series-parallel 
type, as will be evident from the sectional 
view Fig. 2. The water enters the top 
group of tubes first, passes thence to the 
middle section and finally through the 
bottom section of tubes, connecting- 
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valves of the familiar spring-seated pop- 
pet type are located in both heads of the 
cylinder. As the piston moves from one 
end of the stroke to the other, it forms a 
vacuum behind it and forces the gases and 
water ahead of it out at the discharge 


Half Section on 
C.L. uf Air Cylinder 


Fig, 3.—SecTIoNAL ViEws oF SUCTION VALVELE®!8S AIR PUMP FOR CONNECTION TO 
SURFACE CONDENSER. 


ans being provided at the ends of 
the shell, as is clearly shown in the en- 
oe The maker calls particular at- 
ay to the arrangement of water 
Chambers; this arrangement keeps the 


valves at the end; when it reaches the end 
of that stroke the central inlet port is un- 
covered, and the vacuum behind the piston 
draws in the condensation and gases from 
the condenser. This operation is repeated, 
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of course, on the return stroke. (See 


Fig. 30.) 

The maker claims that the pump will 
separate, under shop-test conditions, with- 
in one-half inch of the barometer, en- 
abling a guarantee of a vacuum within 
two inches of absolute under full-load 
conditions of steam-turbine operation. 
Owing to the improved condenser design, 
the discharge from the pump is within a 
few degrees of the temperature due to the 
vacuum in the condenser. 


—_—_ - -s ip o— -——_— 


An All-Metal Locker. 


Edward Darby & Sons, Incorporated, 
Philadelphia, Pa., is manufacturing and 
installing the “Pen-Dar” system of metal 
lockers. The “Pen-Dar” expanded metal 
locker, as its name implies, is made of ex- 
panded metal by a new process patented 
under date of April 25, 1905. This metal 
is made from a sheet of planished steel 
plate, cut, expanded and then rolled in 


AN ALL-METAL LOCKER. 


such a manner that it presents a smooth ~ 
surface entirely free from rough edges or 
corners. 

This locker is entirely of open mesh, 
and allows a free circulation of air, and 
ig therefore thoroughly ventilated and a 
radical sanitary improvement over the old 
style clothes closets. 

All “Pen-Dar” metal lockers are 
furnished with one shelf, three nickel- 
plated coat hooks, individual brass num- 
ber plates, and a three-point locking de- 
vice which fastens the door at the top, 
centre and bottom with one single motion 
of the locking lever. These locks are sup- 
plied with two individual non-changeable 
keys, numbered to correspond with each 
locker, and each entire set master-keyed, 
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They are made in groups of convenient 
size, or according to requirements, and are 
finished in Tuscan red, olive green or 
black enamel. 

The value of the metal locker as a 
clothes receptacle is generally recognized, 
especially for manufacturing establish- 
ments. The open mesh, allowing a free 
circulation of air, is of decided advan- 
tage; and further, the contents of each 
individual locker may be thoroughly in- 
spected at.any time. The individual lock- 
ers are also time-savers to a considerable 
degree, as each occupant knows exactly 
where the articles of clothing are placed, 
and there is therefore no unnecessary 
hunting for mislaid or lost articles. 


mses 
A New Company for the Manu- 
facture of Dry Batteries and 
Fan Motors. 

Among the many important manufac- 
turing enterprises beginning their exist- 
ence in the new year, the officers of the 
Standard Electrical Manufacturing Com- 
pany, of Niles, Ohio, announce the organi- 
zation of a new company, the Star Elec- 
tric Company, to be located in Niles, 
Ohio. It is the intention to finance this 
company by the stockholders of the Stand- 
ard Electrical Manufacturing Company. 

Mr. James P. Gilbert, who is secre- 
tary of the latter company, will occupy a 
like position with the new organization. 
Mr. H. H. Albert, sales manager of the 
Standard Electrical Manufacturing Com- 
pany, will also occupy a like position with 
the Star Electric Company. 

It is the intention of the new firm to 
engage in the manufacture of dry bat- 
teries and fan motors. After spending 
several years in experimenting, Mr. Gil- 
bert has perfected a dry battery which it 
is claimed will soon command a promi- 


nent position in the market. It is an- 


nounced that with the assemblage of es- 
pecially high-grade ingredients heretofore 
unused in work of this kind and the 
employing of the celebrated Henrion car- 
bon, a battery of exceptionally long life, 
high amperage and recuperative powers 
has been perfected. This has been as- 
sured by repeated tests. It is intended 
that two types will be put on the market, 
one for gas engines and automobiles and 
the other for telephone and bell work. 

The fan motor line will consist of the 
regular type of direct-current motors. A 
swivel, swivel and trunnion, and oscillating 
fan in twelve-inch and sixteen-inch sizes 
will be marketed. 
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The Pedrick & Smith Pipe-Bending 
Machine. 

The accompanying photograph illus- 
trates a machine recently perfected for 
bending pipe cold. Piping of steel, iron, 
brass, copper or other material can be 
bent cold up to and including two inches 
in diameter. The machine is adaptable by 
means of special formers for bending 
light angles, flats and tee-bars. 

The gearing is compound with a ratio 
of twenty-five to one, thus giving the 
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of a circle, supplemented by the moyement 
of the resistance stud in the sT” slot of 
arm. 

Tbe machine is mounted on a telescopic 
stand, which can be raised or lowered to 


‘any suitable height; when the base is 


fastened the upper part swivels. A uni- 
versal-arm or section for the stand is 
furnished so that, if so desired, the face- 
plate may be placed in a horizontal posi- 
tion at any height from the floor. 
Quadrants are furnished with the ma- 
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New Prree-Benpingc MACHINE. 


machine a powerful leverage. A boy can 
bend two-inch pipe with little effort. 
The machine is operated by a hand-wheel 
consisting of four handles which by 
mezns of the compound gearing engages 
the face-plate to which are attached the 
bending quadrants. The pipe is held in 
the quadrant at one end by a steel plate, 
while the resistance stud on the movable 
arm engages the other end. The various 
curvatures are obtained by adjusting the 
arm, which has a swing of three-quarters 


chine for one-inch pipe with a radius of 
six inches, for one and one-quarter-inch 
pipe with a radius of nine inches, for one 
and one-half-inch pipe with a radius of 
twelve inches and for two-inch pipe with 
a radius of fourteen inches. While these 
four quadrants are furnished with the 
machine, smaller sizes of pipe can be 
readily bent in the larger size quadrants 
very satisfactorily. In fact few workmen 
will take the time to change the quadrants 
unless they require a shorter radius than 
the larger quadrant will give them. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


PARIS-NICE TELEPHONE LINE—The telephone administra- 
tion of Paris, France, announced that a direct telephone line from 
Paris to Nice will be inaugurated the coming season—in January 
probably. The total cost involved is $200,000. 


NEW YORK, WESTCHESTER & BOSTON RAILWAY CON- 
TRACTS LET—T. D. Rhodes, president of the City & County Con- 
tract Company, the concern that is building the New York, West- 
chester & Boston railway, announces that contracts have been let to 
ihe Terry & Tench Company for about 4,000 tons of steel bridge 
work for that portion of the road within the limits of the borough 
of The Bronx. The work is to be begun at once, and the bridges 
are to be completed not later than June next. The abutments of a 
number of these bridges are already in place. 


CONSOLIDATION OF COLORADO POWER PLANTS—A con- 
solidation of all the electric lighting and power plants of the Cripple 
Creek district is shown by a quit-claim deed filed with the county 
clerk and recorder at Cripple Creek. The deed is given by S. T. 
Smith, of Denver, to transfer the property to Thomas H. Davis. 
of Pueblo, who, in turn, makes a transfer of the property to Andrew 
W. Miller, of Pittsburg, Pa. The deed shows that Mr. Smith turns 
over all of the property, together with improvements formerly 
owned by the Gold Belt Consolidated Electric Company, and also 
makes transfer of various franchises. The deed is understood to 
involve a valuation of $1,000,000. 


HYDROELECTRIC ENTERPRISE FOR CENTRAL CALI- 
FORNIA—The Stanislaus Electric Power Company will undertake 
the development of a large hydroelectric power plant in Central 
California. The project includes the erection of a power plant 
on the middle fork of the Stanislaus river at Sublett’s Crossing, 
about six miles from the town of Murphys, Calaveras county. 
Storage reservoirs will also be established at the head waters of 
the river, and there will be a diverting dam near Sand Bar fort 
in Tuolumne county. A fiume and ditch system, fifteen and onec- 
half miles long, with a capacity of 300 cubic feet of water per 
second, a large equalizing reservoir above the power-house site, 
a system of pipe lines delivering water to the power-house under 
a head of 1,500 feet, and a power station equipped with water- 
Wheels and electrical apparatus, with a capacity of 20,000 kilowatts. 
will be provided. There will also be a transmission system pro- 
viding for distribution of power to a market within a radius of 
150 miles of the power-house. 


MEXICAN POWER PLANT TO MAKE EXTENSIONS—Addi- 
tional bonds to the amount of $2,000,000 will be issued at once 
by La Electra, the Spanish electric light, power and street railway 
company, of Guadalajara. The additional bond issue was author- 
ized at a general meeting of the stockholders of the company, 
held for the purpose of authorizing the bond issue, approving 
the recent purchase of the Facundo Perez water concession on the 
Santiago river, and authorizing the purchase of any other water 
powers that may be thought necessary by the executive committee 
of the company. So far as is known, no other negotiations, look- 
ing to the acquisition of other water powers, are now in progress. 
The new issue makes a total of $4,000,000. It is estimated that the 
rebuilding and equipping of the street railway lines at Guadalajara, 
the construction of a new power-house at Juanacatlan, the machinery 
for the power-house, and the construction of a central station in 
Guadalajara will cost nearly $3,000,000. It is probable that the 
Central and other banks of the city of Mexico, which took the 
bonds of the first issue, will also take the new bonds. 


BELL TELEPHONE COMPANY, OF BUFFALO—By the issue 
Of $1,210,000 of new stock, the Bell Telephone Company, of Buffalo, 
N. Y, will bring its outstanding capital up to $7,260,000. The 
authorized capital stock of the company is $10,000,000. So far the 
Cost of construction of the plant has been met by the use of stock 
at par or out of the earnings, and no bonded debt has been incurred. 
Increased capital is necessary to take care of the floating debt of 


$953,339, accumulated to meet heavy expenditures for new equip- 
ment rendered necessary by the rapid expansion of the business. 
The increase in the number of stations outstanding for the eleven 
months of 1905 amounts to 7,201, or nineteen per cent. The busi- 
ness of the company has increased steadily, and the earnings for 
the first eleven months compare favorably with those of last 
year. For the shorter period of this year the gross earnings are 
rather larger than for the whole of 1904, and the net earnings 
show equally satisfactory results. The expenses of the company 
amounted to about sixty per cent of the gross earnings, and 
after allowance for dividends, $171,993 is appropriated out of the 
eleven months’ earnings to depreciation. 


LONG ISLAND RAILROAD IMPROVEMENTS—The Long Island 
Railroad Company has announced that its $10,000,000 programme 
of improvements in the borough of Brooklyn, which was started 
about four years ago, will be completed within fifteeen months. 
Since the programme began with grade separation in Atlantic 
avenue, between Atkins and Fifth avenues, the scope of improve- 
ment has so broadened and increased that the company says Brook- 
lyn is to have railroad facilities, both freight and passenger, far 
in excess of what was originally contemplated. Complete plans have 
been shown by the railroad company. Generally speaking, the 
improvement programme is in three sections: the Atlantic avenue 
grade separation, the Bay Ridge grade separation and freight. ter- 
minal and the Brighton Beach grade separation. The grade separa- 
tion in Atlantic avenue, which has been accomplished by subway 
and elevated sections, cost about $2,500,000, of which the city of 
New York paid half. The electrification, which is eighty-five per 
cent completed, will cost about $5,000,000 more. The passenger ter- 
minal at Flatbush and Atlantic avenues is well under way. A two- 
story freight house is to be. erected in the block bounded by Flatbush 
and Atlantic avenues and by Hanson place and Fort Greene place. 
It will have an additional story underground. A large express 
stable is to be put up on Atlantic avenue between Sixth and Carlton 
avenues. In connection with the main freight station freight 
delivery yards are to be established at a dozen points, covering prac- 
tically the entire borough. The Bay Ridge improvement scheme 
contemplates a separation of grade between Bay Ridge and the 
Brooklyn city line. A freight terminal will be erected at Bay Ridge 
which will cover 790 city lots. It is to be between Sixty-fourth and 
Sixty-sixth streets west of Fourth avenue. The Brighton Beach 
improvement contemplates grade separation between Manhattan 
Beach and Manhattan Beach junction. 


TELEPHONE AND TELEGRAPH. 


PEORIA, ILL.—The Bell company has completed the building 
of another through-line from Peoria to Chicago. 


JOHNSON, MASS.—A farmers’ telephone company has been 
organized by Winfred Davis, George Butler and others. 


JOANNA, PA.—The Conestoga Telephone aud Telegraph Com- 
pany has begun the building of a line from Birdsboro to Stoners- 
ville. 

PHILADELPHIA, PA.—The new telephone line from Klein- 


feltersville to Richmond and Newmanstown is rapidly nearing com- 
pletion. 


PORT DICKINSON, N. Y.—The construction of a new telephone 
line from Chenango Bridge to Port Dickinson, to connect with the 
York state line, has been begun. 


JAMESTOWN, N. Y.—The-Home Telephone Company has elected 
the following officers: president, Arthur C. Wade; vice-president, 
William J. Maddox; secretary and treasurer, Thaddeus S. Lane. 

WILLIAMSPORT, PA.—The White Deer Telephone Company 
has completed its lines through Allenwood to Elinsport, and is now 
connected with the United company’s lines entering Watsontown. 


DOYLESTOWN, PA.—The Keystone Telephone and Telegraph Com. 
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pany has begun work installing its system in Doylestown, and 
expects to have the line working to Philadelphia early in the spring. 


MAUCH CHUNK, PA.—The United Telephone Company has 
leased the Carbon County Telephone line, which runs through the 
Panther creek valley. W. D. Zehner is superintendent, and A. J. 
Thomas, secretary, of the Carbon company. 


RAYMERTOWN, N. Y.—At the annual meeting of the directors 
of the Pittstown Telephone Company William B. Cushman was 
elected president and John B. Cushman secretary and treasurer. 
A resolution was adopted to build a joint truck line to connect 
with the Johnsonville Telephone Company. 


GREENSBORO, N. C.—The North State Telephone Company, of 
High Point, has been granted a franchise to open, not exceeding 
twenty-five, long-distance service booths in Greensboro. The 
establishing of this long-distance service gives Greensboro direct 
connection with 1,200 stations of the North State company’s lines 
in the lumber and cotton-mill sections of Randolph,- Moore, Mont- 
gomery and Davie counties. 


TAMPA, FLA.—A merger of local telephone exchanges has been 
announced whereby the Southern Bell Company abandons the local 
field; its plant, equipment, business and franchises being acquired 
by the Peninsular Telephone Company, the independent company, 
which has been in operation for several years. The consideration 
has not been made public. The Bell company will retain its long- 
distance toll line privileges and proposes to establish connection 
at once between Tampa and Jacksonville. 


WILMINGTON, DEL.—The new building of the Delaware & 
Atlantic Telegraph and Telephone Company, which will include 
the present building, will have a frontage of 100 feet on Shipley 
street, an increase of seventy feet, and about the same depth on 
Sixth street. The building will house all of the departments of the 
company, some of which have been crowded out of the present 
building. It will have a capacity for 50,000 connections. The 
present building was erected seven years ago, at which time the 
company had 750 telephones in service. In addition to the building 
the company will continue the extension of its conduit system. 
It is expected that work will be commenced as soon as possible 
after the first of the year. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


NEW BRUNSWICK, N. J.—The Middlesex Light and Equipment 
Company has been incorporated by Louis Wolfron, William Schles- 
singer and William Wolfron. 


TRENTON, N. J.—The Essex Light and Equipment Company 
has been incorporated to manufacture and deal in lighting appli- 
ances. The capital stock is $100,000, and the incorporators are E. E. 
Bruen, Clarence E. Bruen and Ralph F. Ward. 


FALL RIVER, MASS.—The International Electric Company has 
been incorporated with a capital of $50,000, to do a general electric 
business. The officers are: A. E. Stevens, president; R. F. Haffen- 
reffer, treasurer. 


TROY, N. Y.—The Troy Light and Equipment Company, of Troy, 
has been incorporated with a capital of $10,000. The directors are 
Edson S. Starks, Karl S. Ferguson, Frank H. Kennedy, Ralph T. 
Starks and Frederick E. Bowen, all of Troy. The company will 
deal in gas and electric fixtures. 


OLYMPIA, WASH.—The Automatic Despatch and Transit Tele- 
graph Company, of Tacoma, has been incorporated with $5,000,000 
capital by Ira A. Town, Charles Kries and A. B. Gillerman. The 
company is to acquire patent rights and engage in the business 
of supplying apparatus for handling messages to and from moving 
trains. 


CLARKSBURG, W. VA.—The secretary of state has issued a 
charter to the Searchlight Electric Sign Company, of Clarksburg, 
to engage in the business of buying, selling, leasing and exhibiting 
electric signs. The capital stock is $10,000, and the incorporators 
are W. A. Keisler and L. N. Loaenser, of Parkersburg; Rose Stead- 
man, S. J. Butters and S. C. Denham, of Clarksburg. 
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NEW INCORPORATIONS. 
AKRON, IOWA—Akron Electric Company. $5,000. 
EDINBURG, PA.—Rural Telephone Company. $5,000. 


LOUISVILLE, KY.—Chambers Telephone Company. $1,000. 
LARAMIE, WYO.—Laramie Light and Power Company. $75,000. 


HARRISBURG, PA.~—New Albany Light and Heat Company. 
£5,000. 

SALISBURY, PA.—Citizens’ Light, Heat and Power Company. 
$10,000. 

BENTON HARBOR, MICH.—Suburban Light and Power Com- 
pany. $1,000. 


AUSTIN, TEX.—Houston Electric Company. Increased from 
$2,500,000 to $3,000,000. 


GUTHRIE, OKLA.—Independent Telephone Company, of Cestos. 
$25,000. Incorporators: J. W. Kerns, F. C. Hoyt and H. A. Seaton. 


MADISON, WIS.—Brillion Electric Light Company, Brillion. 
$20,000. Incorporators: C. W. Behnke, A. C. Behnke and I. F. 
Behnke. 


COLUMBUS, OHIO—The Acme Electric Company. $10,000. In- 
corporators: F. R. Watts, J. H. Watts, William Mellie, J. D. 
Pelton and A. J. Chesbro. 3 


SPRINGFIELD, ILL.—Quincy Long-Distance Telephone Com- 
pany, Quincy. $2,000. Incorporators: Frank J. Penick, J. R. 
Pearce and Samuel F. Scott. 


GUTHRIE, OKLA.—Southwestern Transit Company, of Guthrie. 
$35,000. Incorporators: Ernest R. Ames, of Prague; Shirley A. 
Rradish and Thomas J. Lowe, of Guthrie. 


AUGUSTA, ME.—Jacksonville Railway and Light Company. To 
operate railways, etc. $500,000. President, G. F. Duncan; treasurer 
and clerk, E. Woodman, both of Portland. 


JEFFERSON CITY, MO.—Marceline Electric Light Company, of 
Marceline. $20,000, all paid. Incorporators: George W. Early, 
William F. Callahan and Henry B. Early. 


LOS ANGELES, CAL.—Mutual Electric Company, of Los 
Angeles. $75,000. Directors: F. J. Steele, J. O. Horton, J. E. 
Moore, J. T. Boyd, A. W. Ellington, all of Los Angeles. 


LITTLE ROCK, ARK.—Block Springs Telephone Company. 
$5,000. Incorporators: W. C. Rowton, C. C. Welch, W. W. Philpot, 
J. D. Robins, J. A. Abernathy, J. A. Reece, L. B. Bates and G. Cox. 


HAMMONDSPORT, N. Y.—Pleasant Valley Telephone Company. 
$5,000. Officers: president, J. W. Brundage; vice-president, Will- 
iam Dildine; secretary, Pierre Brundage; treasurer, James H. 
Smellie. 


COLUMBUS, OHIO—The Western Ohio Telegraph and Telephone 
Company, with headquarters at Toledo. $100,000. Incorporators: 
John Meilink, A. C. Stevenson, F. E. Palmer, J. W. Davis, Joshua 
Lindall. 


PORTLAND, ME.—Portland & Brunswick Extension Railway. 
To construct a line from Yarmouth to Falmouth, a distance of 
twelve miles. $48,000. Directors: Ð. J. Lawrence, A. B. Page, S. 
A. Nye and Amos Gerald, of Fairfield, and Cyrus W. Davis, of 
Waterville. 


TRENTON, N. J.—Lexington & Interurban Railways Company. 
For the purpose of constructing urban and interurban railways, 
and to establish an electric-lighting plant. $4,000,000. Incorpora- 
tors: John A. MacPeak, F. R. Hansell and George H. B. Martin, 
all of Camden, N. J. 


GUTHRIE, OKLA.—Hopeton Telephone Company, of Hopeton. 
$10,000. Incorporators: W. H. Davis, R. Z. Linney and J. M. Rambo, 
of Hopeton; N. A. Andrews, J. C. Zacher, B. Gordon and E. L. 
Gately, of Dacoma; W. C. Hendricks, of Alva; and J. E. Fuqua and 
J. J. Duck, of Avard. 


SEATTLE, WASH.—Seattle-Issaquah Traction and Coal Com- 
pany. To build and operate an interurban electric railway between 
Renton and the towns to the northward in the general direction of 
Everett. $3,500,000. Incorporators: W. H. Goldson, P. J. Farley, 
John McQuade, Edwin S. Gill, J. A. Siderberg, C. A. Carlson and 
Otto: Stendahl. 
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PERSONAL MENTION. 

MR. FRANK B. KNIGHT, of Dallas, Tex., who has been promi- 
nent for a long time in telephone development, has suffered a sad 
bereavement in the loss of his wife, who died suddenly on the morn- 
ing of January 1 at Dallas, Tex. Mr. Knight was for a long time in- 
terested in the Bell Telephone Company, and at present is a promi- 
nent official of the Southwestern Telegraph and Telephone Company. 


MR. W. G. WILLIAMS, for several years representing the Nernst 
Lamp Company in Pennsylvania and western territory, and pre- 
viously connected with the Manhattan Electrical Supply Company, 
of New York city, has accepted a position with the Columbia Incan- 
descent Lamp Company, St. Louis, Mo. He will be connected with 
the New York and Philadelphia branch offices of the company, cover- 
ing northern Pennsylvania and New York state. 


MR. VINTON A. SEARS, Boston, Mass., who, some months ago, 
resigned from the automatic telephone companies in Massachusetts, 
has moved to the Sears Building, Boston, where he will continue 
to be interested in independent telephone work and securities. 
He will, however, be independent of any particular system of 
telephony. Mr. Sears organized the automatic telephone companies 
at New Bedford and Fall River, Mass. He is the author of the 
well-known book entitled “Telephone Development, Scope and 
Effect of Competition,” which has gone into a second edition. 


MR. A. EUGENE MICHEL has joined forces with the George 
H. Gibson Company, New York city, having resigned as assistant 
advertising manager of the Standard Paint Company. Mr. Michel 
is a graduate of Rose Polytechnic Institute, and was for two years 
in the engineering department of the Diamond chain works of the 
Federal Manufacturing Company. He was also in charge of the 
testing department of the Ewart Manufacturing Company, and was 
assistant manager of the department of publicity of the Interna- 
tional Steam Pump Company under Mr. Gibson. With the acces- 
sion of Mr. Michel the staff of writers of the George H. Gibson 
Company includes three engineers ‘who have had extensive practical 
experience in civil, mechanical, electrical and mining engineering 
and engineering journalism. 


OBITUARY NOTICE. 

MR. CHARLES TYSON YERKES, the prominent street railway 
magnate and head of the London (England) underground system, 
died on the afternoon of Friday, December 29, at the Waldorf- 
Astoria, New York city, from a complication of kidney disease and 
heart trouble. Charles T. Yerkes was born in Philadelphia, Pa., 
June 25, 1837. His father’s ancestors were among the early Dutch 
settlers, and arrived in Pennsylvania before the Penn colony. His 
mother was English. After leaving high school Mr. Yerkes worked 
in the commission house of James P. Perot & Brother. His career 
as a financier dated from 1859, when he became a stock broker and 
joined the Philadelphia stock exchange. He was at the head of the 
dealers in state and municipal securities, and in 1865 worked out 
a scheme to help the city’s credit, by which tha bonds, which had 
been selling for about sixty-five, went to par. As a return for this 
the city deposited large amounts of its funds with him. In 1871 
he was caught in the panic foliowing the Chicago fire, and at that 
time the city of Philadelphia called upon Mr. Yerkes for its funds. 
In the failure he lost all of his money, but very shortly made 
another fortune on the exchange. About this time he took a great 
Interest in Philadelphia railroad stocks, improving the properties 
and consolidating roads. He failed again in 1871 and his railway 
stocks were wiped out. He subsequently went West, and after hav- 
ing established a bank in Chicago, he became interested in Chicago 
tractions, He consolidated several roads into the Union Traction 
Company, and was instrumental in the development of the Union 
loop. In 1894 he secured control of the Lake Street Elevated. In 
1401 he sold out his holdings to an eastern syndicate, and with a 
fortune estimated at about $15,000,000 he came to New York city 
and worked out plans to control the underground railroads of 
London. In London he formed the Metropolitan District Electric 
Traction Company, Limited, with a capital of $5,000,000, and the 
Charing Cross, Euston & Hampstead Railway. The group of 
Capitalists he represented also secured the Baker Street & Waterloo 
Railway, the Great Northern & Strand Railway, the Piccadilly & 
Brompton Railway, and the Edgware & Hampstead Railway. On 
April 9, 1902, the Underground Electric Railway Company, of 
London, Limited, with $5,000,000 capital, was registered, and it 
took over the traction company. Mr. Yerkes became chairman, and 
Controlled in this way the entire London underground system. 
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ELECTRICAL SECURITIES. 

In the face of a stringent call for money, which sent the rate 
up to 125 per cent at one time—the highest since December, 1899— 
the bull campaign developed further strength and greater activity. 
The week’s speculation, according to the best authorities, in the 
face of such high money rates, is without precedent in this coun- 
try’s speculative history. A striking feature of the present stock 
market is that it reached its highest average level during the 
past week, and closed the year only slightly below the highest 
on record. A number of these stocks attained new high prices, 
and that this was more or less genuine speculation is evidenced 
by the fact that there were five million-share days during the week. 
The meta) markets still continue to reflect unprecedented pros- 
perity, and from every quarter there comes reports that augur well 
for a very prosperous spring. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 30, 1905. 


New York: Closing. 
Brooklyn Rapid Transit................. wee 88% 
Consolidated Gasiinisccesccs ce eee cesses et 181 
General Blectric... 0... ccc ccc cee cee cenes 177 
Interborough Rapid Transit................ 235 
Kings County Electric. ............ ccc cn eeee 200 
Manhattan Elevated.............. ccc cece eee 16214 
Metropolitan Street Railway................ 125 
New York & New Jersey Telephone........ 156 
Westinghouse Manufacturing Company...... 190 


The directors of the New York & New Jersey Telephone Com- 
pany have declared the regular quarterly dividend of 1% per cent 
and 1 per cent extra. The 1 per cent extra is usual at this time 
of the year. The dividend is payable January 15 to stockholders 
of record January 5. 

The income statement of the Brooklyn Rapid Transit system for 
the five months, ending November 30, 1905, is as follows: gross, 
$7,829,449; operating expenses, $4,138,487; net, $3,690,962; other 
income, $84,108, a total of $3,775,070; charges and taxes, $2,264,772; 
net income, $1,510,298; special appropriation, $257,222, leaving a 
surplus of $1,253,076, as compared with $527,148 for the same 
period of 1904, an increase of $725,928. 

The state commission of gas and electricity has authorized the 
Kings County Electric Light and Power Company to increase its 
capital stock from $5,000,000 to $8,200,000. The company made 
application fer leave to increase the capital stock to $10,000,000, 
giving as the reason for the increase that it desired additional 
capital for recent and future extensions. The state commission 
holds that the increase of $3,200,000 will be sufficient. 


Boston: Closing. 
American Telephone and Telegraph......... 137 
Edison Electric Illuminating............... 243 


Massachusetts Electric............... cece ee 59 
New England Telephone.................... 
Western Telephone and Telegraph preferred.. 91 


The gross earnings of the Boston elevated system for the year 
ended September 30 show a gain over those of the previous year 
of only 2.4 per cent, which is much below the normal percentag? 
of gain shown in previous years. The increase in the gross was 


$298,323. For the year the gross earnings were $12,689,676, and 
the expenses $8.617,653, leaving net earnings of $4,123,916. 
Philadelphia: Closing. 
Electric Company of America............... 11 
Electric Storage Battery common........... 793 
Electric Storage Battery preferred.......... 79: 


Philadelphia Electric............ 00... cece ee 8° 


Philadelphia Rapid Transit................ 30%, 
United Gas Improvement................... 93% 
Chicago Telephone................ 0.0.00 ces 138 
Chicago: Closing. 
Chicago Edison Light.....................,. 160 
Metropolitan Elevated preferred............ 69"), 
National Carbon comimon.............-.000. 80 
National Carbon preferred................. 117 
Union Traction Ccommon.............eeeeee. 12° 
Union Traction preferred...........ccce800. 40 
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ELECTRIC RAILWAYS. 


BRUNSWICK, GA.—Work on Brunswick's electric car line has 
been commenced. 


WASHINGTON, N. J.—Trolley service is promised between 
Washington and Easton by April. 


AUSTIN, TEX.—The preliminary survey for the proposed elec- 


tric railway, to be built between Austin and Lockhart, has been 
completed. 


MONTGOMERY, ALA.—The Montgomery Traction Company has 
increased its capital stock from $1,000,000 to $2,000,000 on account 
of the recent purchase of the Montgomery street railway system. 


OAKLAND, CAL.—A new electric railroad project has been 
broached in Oakland for a line to operate between Berkeley and 


San Jose via Oakland, San Leandro and other localities in Alameda 
county. 


JEFFERSONVILLE, IND.—The Louisville & Southern Indiana 
Traction Company has bought the plant, power-house, car barns, 
track and entire equipment of the Jeffersonville Street Railway 
= Company from Captain J. Hamilton Duffy. 


EASTON, MD.—There is renewed talk of a railroad to be built 
from Easton to Trappe and thence south to the Choptank, 
where connection is to be made with Cambridge. The proposition 
is to build a trolley line, using the public highway. 


SHAMOKIN, PA.—The work of laying a trolley line between 
Shamokin and Sunbury has been begun by the Shamokin Exten- 
sion Company, composed of the Hon. M. H. Kulp and New York 
and Philadelphia capitalists. The company is capitalized at 
$1,200,000. 

BAY CITY, MICH.—The Detroit-Bay City Traction Company's 
engineers have begun the final survey of the line of the proposed 
road between Akron and Caro. This survey will complete the work 
up to the grading point. Between Akron and Caro, however, no 
grading will be done until the spring. 


BURLINGTON, VT.—Plans are under way for the construction 
of a railway from the line of the Rutland road to the marble quar- 
ries in Danby, recently purchased by the Vermont Marble Com- 
pany. The company will erect a power station on Mount Tabor 


with which to generate electricity to operate the machinery in 
the quarries. 


DES MOINES, IOWA—The Indianola Interurban Railway Com- 
pany, capitalized by Des Moines financiers and represented by 
William Wilcoxen, of Des Moines, has been granted a franchise 
for an interurban line at Indianola by the town council. The 
council called a special election for January 30, when the question 
will be voted upon by the people. 


DENVER, COL.—William G. Evans, president of the Denver 
City Tramway Company, has announced that the company will 
expend $3,000,000 in improvements, which will include the exten- 
sion of the line from Englewood to Fort Logan and Littleton, the 
extension of the Sixteenth street viaduct to avoid the North Denver 
hill, together with several other extensions. 


ADRIAN, MICH.—It is announced that the Toledo & Michigan 
road has been financed in New York. It is proposed to build this 
road west from Adrian to Coldwater. The right of way has been 
secured for twenty miles from Adrian, and much of the grading 
has been done. Construction work will be resumed in the spring. 
it is the intention ultimately to extend to Elkhart, Ind. 


CHARLESTON, ILL.—The Coles county board of supervisors 
has granted a franchise to the Charleston Railroad Company to 
construct and operate a line of electric railway along any of the 
public highways leading to the southeast, as far as either the 
Clark or Cumberland county border. One of three routes will be 
selected. This action relieves the company of the necessity of 
securing the right of way from the farmers along the route. 


MICHIGAN CITY, IND.—It is announced that negotiations for 
the sale of the Michigan City street car system, which have been 
pending for several months, were consummated at a meeting of 
the directors of the Michigan City Electric Company held at 
Indianapolis. The line becomes the property of the Northern 
Indiana Railway Company, and the sale includes tracks, trolleys, 
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franchises and the entire rolling stock of the company. The price 
paid was $200,000. 


CINCINNATI, OHIO—Announcement has been made that the 
Dolan-Morgan-Schoepf syndicate, of Philadelphia and Cincinnati, 
bas acquired possession by purchase of the Zanesville, Ohio, Rail- 
way, Light and Power Company. ‘The deal involves at least 
$1,000,000, and will fill up another gap existing in the system, which 
the syndicate intends to make complete throughout Ohio. Officers 
have been chosen as follows: F. A. Durban, president; W. Kesley 
Schoepf, vice-president; F. A. Daverall, secretary and treasurer. 


LAPORTE, IND.—The Chicago, Lake Shore & South Bend Rail- 
way Company, promoted by Edwin Hanna and other Cleveland men, 
has announced the letting of a contract to the John R. Lee Con- 
struction Company, of New York, for building an interurban elec- 
tric line from South Bend through Laporte, to connect with that 
part of the road between Indiana Harbor and South Chicago, 
already in operation. Entrance to Chicago, it is asserted, will 
be obtained over Illinois Central tracks from Kensington to Ran- 
dolph. The capital stock has been increased to $6,000,000, and a 
$3,000,000 bond issue has been floated. 


LANSING, MICH.—It is announced that the syndicate, composed 
of James R. Elliott, of Lansing, and Myron W. Mills and George 
T. Moore, of Port Huron, has purchased a controlling interest in 
the Battle Creek-Kalamazoo Interurban Trolley Line, and the Battle 
Creek and Kalamazoo city electric lines. This gives the Mills- 
Moore-Elliott syndicate control of 193 miles of city and interurban 
lines in the interior of the state. The lines now held, together 
with a number of projected extensions, are to be reorganized under 
the name Michigan United Railways Company, and Lansing will 
be the centre of the new system. 


MEMPHIS, TENN.—The Memphis Street Railway Company has 
completed reorganization. John H. Watkins, vice-president of the 
Bank of Commerce and Trust Company, has been elected vice- 
president. The following directors have been added: W. B. 
Mallory, Dr. W. B. Rogers and Joseph H. Thompson, of Nashville, 
Tenn. Other directors are: John H. Watkins, John R. Pepper. 
president of the Tennessee Trust Company, and T. H. Tutwiler, 
general manager of the property. A new generator and numerous 
additional feeder wires will be installed as rapidly as possible with 
a view to meeting the demands of the larger service now being 
arranged. Additional car barns, too, are being constructed and the 


company is disposing rapidly of the old cars, substituting more 
moderate ones therefor. 


PITTSBURG, PA.—Street car companies organized and con- 
trolled by Pittsburg capitalists are beginning the construction of 
roads through Washington county. The project includes the con- 
nection of all the towns along the Monongahela river with Wash- 
ington, Pa. The companies are to be known as the Coal Center 
Electric Company, the West Middletown Electric Railway Com- 
pany, the Washington & Brownsville Street Railway Company and 
the Washington & Independence Street Railway Company. The 
incorporators are: C. H. Robinsteen and G. M. Neagley, of Pitts- 
burg; H. H. McClure and W. H. Armstrong, of Washington, and 
D. B. Neagley, of Bellevue. The lines are capitalized at $12,000 
each. This will be increased. Surveys are being made and, when 
they are completed, work of construction will begin. 


ST. LOUIS, MO.—Surveys are being completed for a railroad 
line, to be operated by electricity, between St. Louis and Rich- 
woods, Washington county, Mo. The new enterprise is to be known 
as the St. Louis, Hillsboro & Southern Railway Company. Its 
capital stock is $1,250,000. R. E. Williams, president of the St. 
Louis Compressed Air Housecleaning Company, heads the list of 
officers. Dr. H. D. Brandt, of St. Louis, is secretary; J. H. Weiner, 
of Moss Hill, Mo., assistant secretary, and L. D. Winter, treasurer 
of the American Indemnity Company, is the treasurer. The operat- 
ing department will be in charge of H. M. Bowen, of Alton, Ill., 
whose title is that of general manager. The capital stock of the 
company has been fully paid up, and the officers constitute the 
board of directors and the chief stockholders. Work on the line 
will probably begin March 1, and it will cost, including equipment, 
about $15,000 per mile. The road will traverse the following towns, 
none of which has ever enjoyed railroad connections: Carondelet, 
Telegraph Road, Bobring, Lemay Ferry, Luxemborg, Butler’s Lake, 
Burnesville, Regina, Morse Mill, Hillsboro and Richwoods. 
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ELECTRIC LIGHTING. 

WALKERTON, IND.—Walkerton has voted to install electric 
lights. 

MILLERSBURG, IOWA—An electric light plant will be installed 
at Millersburg. 

EDWARDSVILLE, ILL.—The new electric plant at Leclaire has 
been completed. 

DRESDEN, TENN.—A movement is on foot to start an electric 
light plant in Dresden. 

SOUTH PITTSBURG, TENN.—South Pittsburg has voted to buy 
the electric light plant. 

CLINTON, N. Y.—The Oriskany Valley Electric Company has 
been granted a franchise in the town of Kirkland. 

ALTON, ILL.—The Upper Alton village officials are consider- 
ing a plan to build a municipal electric light plant. . 

ROGERS, ARK.—Arrangements for the installation of an elec- 
tric light plant at Pocahontas are said to have been completed. 

MUSKEGON, MICH.—The old electric lighting plant owned by 
the Muskegon Traction and Lighting Company is being remodeled. 

TORRINGTON, CT.—It is understood that the Torrington Electric 
Company is shortly to build an addition to its plant on East Branch 
street. ` 


DIXON, ILL.—P. C. Higgins, president of the Dixon Power and 
Lighting Company, has bought the water power and real estate of 
the Stewart Press Company. 


OSWEGO, N. Y.—John C. Knight, manager of the Citizens’ 
Electric Light Company, announces that the new company will be 
in operation by May 15 next. 


XENIA, OHIO—The Xenia Shoe Manufacturing Company has 
been granted a franchise for twenty-five years to furnish electric 
current for light and power in Xenia. 


WELEETKA, I. T.—The Weleetka Light and Power Company 
has decided to expend a large sum of money in improving this 
plant, and until the work is finished the city will be in darkness. 


SYRACUSE, N. Y.—The Syracuse Lighting Company has in- 
stalled six new boilers in its plant. The cost is said to have been 
$31,000. Preparations are being made to install additional boilers 
in six months, 


OTTUMWA, IOWA—H. M. Byllesby & Company, of Chicago, 
has purchased the stock of the Ottumwa Traction and Light Com- 
pany, and will make extensions and improvements. Formerly the 
stock was owned locally. 


TORONTO, ONT.—The contracts for civic electric and gas light- 
ing have been awarded to the Toronto Electric Light Company. 
The city has been paying $74.825 per light per year, and under the 
new arrangements pays $63.64 


HUNTINGDON, TENN.—The town of Trezevant is agitating 
the question of putting in an electric light and waterworks plant 
at an early date, and the business men of the town are organizing 
a company with this end in view. 


CARLISLE, PA.—The Philadelphia & Reading Railroad Com- 
pany is preparing to provide its own electricity for the lighting 
of its offices and yards in Harrisburg and the lower end of the 
county. The plant will be located at Rutherford. 


PHILADELPHIA, PA.—The Philadelphia Electric Company has 
been awarded the contract for street lighting for 1906 by the 
Philadelphia department of public safety. The amount is $1,073,- 
271.55, as compared with $1,035,508 spent during 1905. 


PITTSBURG, PA.—The Homestead council has awarded the con- 
tract for the lighting of the streets of the borough to the Allegheny 
County Light Company for one year, during which time the borough 
Will go into the matter of building a municipal light plant. 


RITZVILLE, WASH.—The electric light and power plant owned 
by the Pioneer State Bank has been sold to a Seattle company. 
The company will expend $30,000 on a new building and machinery, 
and expects to furnish power to run the mill in the near future. 


BLOOMSBURG, PA.—At a special meeting of the Bloomsburg 
Council the contract for lighting the streets for five years was 
awarded to the Irondale Electric Light Company at its bid of 
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$3.90 for arc and $1 for thirty-two-candle-power incandescent lights 
per month. 


SALEM, ORE.—The Citizens’ Light and Traction Company, 
which owns the electric light, street railway and gas plants in 
Salem, has bought out the Union Light and Power Company, which 
owns an electric plant near Silverton, and supplies electricity to 
Silverton, Woodburn, Mount Angel, Gervais and Salem. 


SUPERIOR, WIS.—The Superior Water, Light and Power Com- 
pany at its annual meeting at the company’s offices elected the 
following officers: president, Kenneth Clark, of St. Paul; vice- 
president and treasurer, V. M. Watkins, of St. Paul; secretary, 
W. H. Winslow, of Superior; general manager, B. F. Ellison, of 
Superior. 


NIAGARA FALLS, N. ¥.—A deal has been completed whereby 
the Niagara, Lockport & Ontario Power Company gets possession 
of the last pieces of property in Monroe county needed for the 
erection of the transmission line from Niagara Falls to Henrietta, 
where the company’s right-of-way joins that of the West Shore 
Railroad. 


PEORIA, ILL.—The McKinley syndicate has bought the Edwards- 
ville Light, Heat and Power plant and has incorporated the com- 
pany with a capital stock of $5,000. The incorporators are: Charles 
Zilly, B. E. Bramble and George C. Mathis, officers of the McKinley 
Interurban Syndicate. The plant will in the future be operated by 
the McKinley interests. . 


HUNTINGDON, PA.—The borough of Huntingdon is to have 
cheaper street lighting beginning with July 1, 1907, and extending 
for a period of six years. At a meeting of the borough council 
the bid of the Huntingdon Gas Company was accepted. It was for 
sixty lamps of 2,000 candle-power, to burn all night, at the rate 
of $41.55 per lamp per year. 


DEXTER, ME.—N. Curtis Fletcher has purchased a lot of land, 
to be used as the site for a new power-house, which is to be built 
at once to furnish power for operating the electric lights of Dexter. 
Plans for the plant will be drawn at once and submitted to local 
contractors for construction bids. It is expected that the plant 
will be in operation by the first of March. 


ST. AUGUSTINE, FLA.—Negotiations have been closed between 
the Osmand company and the Gas company whereby the former will 
take over the latter’s light plant on a two-year lease, with the 
privilege of purchasing it at the expiration of that time. It is 
the purpose of the Osmond people to increase the capacity of 
the plant, and to have the city lighted electrically at an early date. 


ACKLEY, IOWA—Steps are being taken looking to the acquire- 
ment of the electric light and heating plant by the municipality. 
The plant is valued at $20,000, and up to this time has been oper- 
ated by private persons. It recently changed hands, and it is 
understood that a proposition viewed by the city with favor has 
been made and will be considered with a strong possibility of a 
purchase being effected. 


READING, PA.—An electric light plant is to be erected along 
the Schuylkill at Birdsboro. The machinery will be génerated by 
water power, which will be drawn from the canal. The plant is 
to be erected by the E. & G. Brooke Iron Company, and will be 
located near the aqueduct. This will be the third electric plant 
along the Schuylkill. The first to be built was the one at Klapper- 
thal, and the second was constructed along the west side of the 
Schuylkill, above Phenixville. 


SALT LAKE CITY, UTAH—Lucien L. Nunn, of Provo, Utah, has 
made application for the appropriation of 1,540 acre-feet of water, 
to be taken from the Lake creek fork of the Beaver river for 
power purposes. The application calls for the flood, surplus and 
unappropriated waters of the Lake creek fork. The water is to 
be impounded in the Three Creeks reservoir, which has an area 
of 49.7 acres, and carried 23,529 feet in a wooden flume four feet 
square to the reservoir. From the reservoir a pipe line is to be 
laid, carrying the water 3,660 feet to the point where the power 
plant is to be erected. Two ninety-six-inch Pelton wheels are to 
be installed and will be operated under a head of 1,625 feet. The 
capacity of the plant will be 5,250 horse-power. The power generated 
will be used by the Newhouse Mines and Smelting Company and 
other mining companies in that locality for electric lighting and 
industrial purposes, 
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INDUSTRIAL ITEMS. 


THE POPE MANUFACTURING COMPANY, Hartford, Ct., is 
distributing to some of its patrons a handy calendar pad for 1906. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburgh, 
Pa., has issued its calendar for January. Along with this the com- 
pany is distributing an instruction book and bulletin describing 
the 1906 thawing-transformer. 


THE DEVEAU TELEPHONE MANUFACTURING COMPANY, 
New York city, manufacturer of standard telephone apparatus, will 
have an exhibit at the Chicago (Ill.) electrical show, to be held at 
the Coliseum in that city, January 15-27.- 


THE DIRECT UNITED STATES CABLE COMPANY, 60 New 
street, New York city, is distributing the customary calendar pad 
for 1906. The company has offices in America in New York and 
Boston, and the foreign offices are located in Halifax, Nova Scotia, 
and in London, Liverpool, Glasgow and Bristol, Great Britain. 


THE WORCESTER ELECTRIC MANUFACTURING COM- 
PANY, 42 Lagrange street, Worcester, Mass., is distributing to 
its clients a beautiful calendar for 1906. The reproduction is from 
an original painting by Albert Lynch, and is entitled “Adele.” 
The Worcester company manufactures knife switches, switchboards, 
panelboards and other specialties. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., is dis- 
tributing bulletin No. 1202, descriptive of the ‘‘Reliance” friction 
clutch. This clutch has been designed for heavy work, with par- 
ticular regard to simplicity, durability and ease of adjustment. 
It is of the disc type, in which a cast-iron disc is clamped between 
two continuous wood surfaces. There are no springs used in the 
mechanism, the pressure on the friction surfaces being set accord- 
ing to the load the clutch has to carry, by means of adjusting nuts 
on the eye-bolts. l ; 

THE CROCKER-WHEELER COMPANY, Ampere, N. J., is dis- 
tributing a card calendar for January, February and March. This 
calendar bears an illustration of an alternating-current machine, 
the manufacture of which the Crocker-Wheeler Company took up 
during the year 1905. After seventeen years’ experience in the 
direct-current field the company entered the market with a complete 
line of alternating-current generators, motors, transformers, etc. 
The company now occupies a prominent place in the field, supply- 
ing both direct-current and alternating-current apparatus. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., the sponsor 
of the Live Wire Publishing Company, calls attention to an article 
in the December issue of “The Live Wire,” suggesting the desira- 
bility of lighting companies having printed data concerning their 
plants on their letterheads. This information is with regard to the 
tystem—whether direct or alternating current; the primary and 
secondary voltage, if alternating; the phase and circuit; the char- 
acter of service, and the type of incandescent lamp base in use. 
The point is made that if central stations adopt this plan it would 
be of mutual advantge to the purchaser and his supply house. 


THE ERNST WIENER COMPANY, New York city, has pub- 
lished catalogue No. 50, covering specialties in railway materials 
for all industries. This material includes portable, industrial and 
permanent tracks, industrial track layouts, switches, frogs and 
crossings, turntables and transfer cars, steel and wooden cars 
of every description for all industrial purposes, cableways for 
quarries, brickyards and similar purposes. The book is designed 
not only to cover industrial railway and allied subjects, but contains 
tables and other data which should prove of interest to engineers, 
hop superintendents, contractors and others who may be inter- 
ested in this class of material. The company’s works are at 
Youngstown, Ohio, and the yards are at Hoboken, N. J. 
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THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, 
N. Y., is distributing a booklet descriptive of fans, blowers and 
exhausters for heating and ventilating, for mechanical draught 
and other purposes. The company has for many years installed 
fans and exhausters for mechanical draught in connection with 
the Green fuel economizer. The company does not contract for the 
engineering of plants nor for the installation of heating and 
ventilating plants in competition with heating and ventilating 
contractors. It has recently added large shops at its plants at 
Matteawan to handle this branch of the business. A new cata- 
logue, which the company has recently issued, describes and 
illustrates in detail the Green air heater. This recovers the waste 
heat for heating and drying. 


I. P. FRINK, 551 Pearl street, New York city, 1s calling attention 
to the availability of the Frink patent window reflector. This reflec- 
tor is designed on thoroughly scientific lines. It is built of metal and 
lined with silver-plated corrugated glass. It is placed at the 
top of the window near the front glass, and serves to hide the 
lamps from the sidewalk, at the same time brilliantly illuminating 
the interior of the window. The Frink reflectors have been 
iustalled in hundreds of leading stores throughout the country. 
Many architects and engineers have found this reflector to be a 
solution of vexing problems in this class of work. The manu- 
facturer claims that a Frink reflector burns just enough lamps to 
show up the window display without adding to a store’s expense 
for lighting the street. The reflecting angles are carefully worked 
out, so that the entire illumination from the lamps is confined 
within the window. 


THE STANDARD UNDERGROUND CABLE COMPANY, Pitts- 
burg, Pa., has leased the exclusive use of an all-copper line to 
connect its general offices and factories at Pittsburg, branch offices 
at New York and Philadelphia, and its eastern factories at Perth 
Amboy, N. J. This private line will be available for either tele- 
phone or telegraph service. There could be no better evidence of 
the large volume of business and the growing condition of this 
important manufacturing company. This, so far as is known, will 
be one of the longest exclusive wires owned or operated by any 
company confining itself to the manufacture of copper wires and 
cables. The service went into effect January 1, and without doubt 
will be of the greatest convenience and value to the company in 
facilitating communication. It is installed primarily, however, to 
enable it to place itself in closer touch with its customers, afford- 
ing them the service that would be possible if its general offices 
were located in each important city instead of in one. ) 


THE ABNER DOBLE COMPANY, San Francisco, Cal., has pub- 
lished a new catalogue entitled “Doble Tangential Water-Wheels.” 
This is the first comprehensive work relating to the Doble com- 
pany’s hydraulic products which has been issued. The first portion 
of the catalogue contains general matter descriptive of the essential 
features and parts entering into the construction of Doble tangential 
water-wheels, special attention being paid to the Doble needle- 
regulating nozzles, ellipsodial buckets, ring-oiling bearings, nickel- 
steel shafts, etc. Illustrations of several different types of water- 
wheels manufactured by the company are followed by descriptions 
of some of the typical hydroelectric water-power plants in which 
these water-wheels are now operating. Descriptions of the 8,000- 
horse-power wheels, which have been constructed for the de Sabla 
and Electra power-houses, and the 9,000-horse-power wheel, now 
building, are of interest. The Mill Creek No. 3 plant is note- 
worthy for the very high head, and the Cornell plant is of interest 
because of the high efficiency—84.5 per cent—obtained on the Doble 
wheels. The latter portion of the book contains descriptions of 
Doble water-wheels, covering all conditions of water power up to a 
head of 2,500 feet, and in capacities up to 5,000 horse-power. Other 
tables relate to the loss of head in pipes by friction, riveted steel 
construction, etc. Four pages are given up to useful hydraulic 
information. The last seven pages are devoted to a series of 
ready conversion factors. This catalogue, which is designated as 
bulletin No. 7, will be sent to persons interested in water-power 
development. 
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HOLIDAY ACCIDENTS. 

We have not read of many Christmas-tree fires since that 
holiday. This may be an accident, as it is possible there has 
been the usual number, but they have not been brought to our 
notice. We are, nevertheless, willing to attribute some of this 
decrease to the increasing use of miniature incandescent lamps 
in place of the old, dangerous candle. In the past two or three 
years this form of decoration has been becoming more and more 
popular. The cost is not great, and the effect is more beautiful 
than that obtainable with the candle. 

The Christmas holiday is preceded, or followed—whichever 
way one counts—by another dangerous day—the Fourth of July. 
It would secm at first that electricity has nothing to offer to 
decrease the danger of celebrating this last-named holiday, but 
this is not 80, for a well-known professor of physics has invented 
an electric acetylene cannon, which is absolutely safe, introduces 


practically no fire risk, can make as much noise as any boy can 
Let us 


hope for a wider use of this or some other safe method of making 


wish for, and can be fired as fast as his heart desires. 


a noise, so that the heart-rending accidents reported in the sum- 


mer may become as few as those due to the winter celebration. 


THE ANNUAL REVIEW. 
Following our usual custom, we present in this issue a review 


of the electrical industries during the year just closed. This 


review is noteworthy, not only for its completeness, taking up, 
as it does, all branches of electrical activity, but for the names 
of our contributors. Each of these special articles has been 
prepared by a gentleman standing high in that branch of the 
art, and who has had exceptional advantages for preparing a 
review. The articles themselves are of unusual interest. They 
are not mere statistical summaries, but deal with each sub- 
ject so as to bring out the important developments and indi- 
cate the possible trend of future work. 

Electrical methods have spread so rapidly, not only in 
lines of work where they have been introduced for years past, 
but in so many new lines that this new agent is rapidly becom- 
ing one of the most important factors of our commercial world. 
A review of the electrical industries is, to a large extent, a 
review of the world’s industrial progress; it is more than a mere 
record of electrical buyings and sellings, for there is a deeper 
significance. l 

The new year has opened most auspiciously. The outlook 
is for unparalleled prosperity in all branches of electrical 
application. With this growth the ELecrricaL Review will 
keep step. The high standard set will be maintained. The 
paper will not be devoted to any one branch of the electrical 
profession, but will serve the interests of all. 

The pages of the ELECTRICAL REVIEW record, week by week, 
the progress in electrical science and technics and contain all 
electrical news. This information is not buried under a mass 
of uninteresting material, but is presented in an attractive man- 


ner. It is readable and accurate. 


ELECTROLYTIC METERS. 

Not long after electric lighting was introduced and when 
the electric motor was just making an entrance into the power 
field, the need was felt for some means of measuring the amount 
of power used by each consumer. It is satisfactory at first to 
charge a fixed rate for each unit, whether it be a lamp or a 
motor, and to let the consumer use it as much or as little as he 
pleases, but when the field has been more thoroughly developed 
and more users have been secured, the burden put upon the 
central station by the unnecessary use of current, as well as the 
demand of consumers that they should be allowed to pay for 
what they use and no more, make it essential that some means 


of measuring the use made of current in each case should be 
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devised. The carliest method, we believe, was the electrolytic 
meter employed by the Edison company. The company main- 
tained, as well as it was able, a constant voltage, and the meter 
measured the ampere-hours delivered to each establishment, 
so that a satisfactory basis for charging was obtained, provided, 
of course, reliance could be placed upon the performance of 
this meter. Unfortunately, the electrolytic meter, as employed, 
was not satisfactory; it was subject to many errors and was 
altogether an undesirable and unmechanical device. The inven- 
tion of the motor-meter entirely displaced it. 

The electrolytic meter has, however, one or two features 
worth considering: it is a simple device, inexpensive to make, 
and is without mechanical parts. If we can overcome its disad- 
vantages it might become a useful instrument. 

Two recent attempts in this direction were described in a 
paper presented some time since before the Institution of Elec- 
trical Engineers, of Great Britain, by Mr. S. H. Holden, an 
abstract of which appears on another page of this issue. In 
both of these meters a radical change has been made from the 
In the 
former instrument metal was dissolved from one electrode and 


earlier type of electrolytic meter in obtaining a record. 


deposited upon the other, and one or the other weighed. This 
was not a convenient arrangement—indeed, it was not accurate. 
It was suggested that if the electrolyte could be decomposed 
instead of the electrodes that a more convenient device might 
be obtained; but the objection to this scheme is the difficulty 
of determining the amount of decomposition which has taken 
place by measuring the gases evolved. 

This difficulty, it is said, has been overcome in the two 
instruments. One, attributed to Bunsen, does not measure 
the gases evolved, but weighs the electrolyte, the loss in weight 
being a measure of the ampere-hours. The other is still more 
ingenious. In this the amount of decomposition is determined 
by the amount of gas evolved, but by supplying a certain 
amount of this gas at the anode the volume of the electrolyte 
is kept constant. This feature removes many of the objections 
to depending upon the volume of gas as a measure of electro- 
lytic decomposition. At the same time it provides a more or 
less permanent instrument—one which does not require refilling 
every month. From the records which Mr. Holden gave this 
instrument appears to give fairly satisfactory results. As com- 
pared with the motor-meter, however, it would seem that its 
And 


it wives another interesting instance of the reappearance of an 


great virtue lies in its simplicity and hence cheapness. 


old device some fifteen years after it had been discarded. 


THE REAPPEARANCE OF THE AUXILIARY POLE. 
Karly in the development of the dynamo, when commutating 
troubles were beginning to be serious, due to the increasing size 
and voltage of the machines, means were sought for bringing 
this troublesome feature under control. One of these means 
was the placing of an auxiliary pole at or near the commutating 
plane of the armature so as to provide a magnetic field for 


reversing the current in each armature coil as it passed through 
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this position and thus do away with the disastrous sparking 
which followed from the imperfect action of the normal type. 
This design never came into great use, for it was found that 
by modifying the designs, both of the ficld and of the armature. 
a commutating field could be provided which was satisfactory 
for all conditions under which the generator would be called 
upon to operate. Indeed, this factor was brought so thoroughly 
under control that it was demanded of all machines that there 
should be no necessity for shifting the brushes, even under the 
severest conditions of operation. The same skill in design 
enabled manufacturers to turn out a traction motor which would 
operate in either direction and on all loads without any shifting 
It should be added that the carbon brush 


has been an important aid in bringing commutation under 


of the carbon brush. 


control. 

To-day it is somewhat surprising to notice the reappearance 
of this auxiliary pole in several lines of work some fifteen years 
or so after it had been entirely discarded. The severer condi- 
tions under which commutation must be made in dynamos 
driven by steam turbines has made it seem advisable to some 
designers to return to this old principle. The comparatively 
high speeds at which these large direct-current gencrators must 
run makes particularly difficult the design of the commutator, 
makes a carbon less desirable than at lower speeds and hence 
an auxiliary commutating field is added to overcome the new 
troubles. 

In another field of application the auxiliary pole has also 
been put to good use. This is to enable that ideal method of 
varying the speed of a shunt motor by varying the excitation of 
the fields to be used, without making the motor too large or 
introducing disastrous sparking. Where a commutating field 
of sufficient intensity to prevent sparking can be maintained 
independently of the strength of the main field, the latter mav 
be varied through a wide range without affecting commutation. 

In still another type of machine we find the auxiliary pole 
reappearing. The well-developed types of traction motor, so 
satisfactory in smaller sizes, become less so in larger sizes, thus 
increasing the difficulty of constructing large electric Jocomo- 
tives. An attempt to overcome one of these troubles was shown 
recently in London, where a 200-horse-power traction motor 
was exhibited which was fitted with auxiliary poles. This device 
was used here to enable the motor to carry a much greater 
overload than would be permissible with a stationary motor, 
this being possible because of the improved ventilation due to 
its peculiar situation. 

It is always interesting to notice the reappearance of an old, 
discarded device. A poor feature of a machine in its early stage 
of development is frequently corrected by an auxiliary appli- 
ance, which later becomes unnecessary when the theory of the 


machine is better understood and the device is therefore dropped. 
Later on, when severer conditions are imposed, the method of 
treatment so satisfactory for ordinary conditions will not answer 
and we find the old device taken up again and made an important 
feature of the new design. History in the electrical arts not 
infrequently repeats itself in this way. 
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CAN THE ATOMS OF ORDINARY MATTER BE BROKEN UP? 

The exceedingly interesting and valuable researches in radio- 
activity have brought out many new ideas. In this study the 
work of Rutherford has been particularly striking, not only 
because of the fact that he has identified the different stages of 
what is believed to be atomic disintegration, but for the very 
suggestion itself of the possibility of a change in the atom. 
This breaking up of the atom, complicated as it seems to be, 
appears to be entirely beyond the influence of any conditions 
we are able to bring to bear. The radiations and emanations 
are given off at a definite rate, no matter how the radioactive 
substance may be treated. 

On the other hand, when a radiation such as the Roentgen 
rays is allowed to fall upon a substance, the latter becomes itself 
a secondary source of rays which may be more complicated than 
the exciting radiation. This has been a puzzling phenomenon, 
and to explain it two suggestions have been made, due, we 
believe, to J. J. Thomson. 


actually tear apart the atoms of the substance upon which thev 


It may be that the primary rays 


fall, thus making the latter, in a sense, radioactive; or it is 
possible that the secondary rays are due merely to the freeing of 
corpuscles or other subatomic particles attached to, but not 
An 


interesting and suggestive investigation has been made by Dr. 


forming part of, the molecules of the matter themselves. 


H. A. Bumstead to see whether he could obtain any evidence 
pointing to the one or the other explanation as being the more 
probable. His method of attacking the problem is based upon 
the assumption that if the atoms of the material are really 
torn apart by the primary radiation that the effect would be 
different for different materials, and since the greater part of 
the energy thus set free would probably appear as heat, it should 
be found, upon investigation, that the amount of heat radiated 
by different materials exposed to the same conditions would be 
different. 

Acting upon this assumption, Dr. Bumstead decided not to 
attempt to make a direct measurement of the energy liberated, 
but to make a comparison of the secondary radiations given off 
by two metals when exposed together to the same Reentgen ray. 
For this comparison a convenient instrument is furnished by 
the radiometer, a modified type of which he constructed. This 
instrument, and the results accomplished by means of it, Dr. 
Bumstead describes in the issue of the Americun Journal of 
Science for J anuary. The work was not at all easy and a number 
of troublesome features were encountered which had to be over- 
come. Of course, from such a preliminary investigation no 
definite conclusions could be drawn; in fact, a wide research, 
using a great many materials subjected to a large number of 
conditions, should be made before any deductions can be made 
with confidence, but the work showed that when lead and zine 
are exposed to the same radiation, under the conditions which 
he employed, that much more heat appears to be developed in 
the lead than in the zinc. This observation would be in accord- 
ance with the first explanation of the complexity of secondary 
radiations. Should the results be verified by further research, 
this is an important discovery. It has been suggested that if we 
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accept the theory that radioactive elements are undergoing a 
process of disintegration, there is no reason why we should 
stop here, and we might as well assume at once that all matter 
may be going through a similar process, though the changes are 
so exceedingly slow that we have no means of detecting them. 
Under normal conditions most atoms are stable, but the severe 
shaking up caused by exposing them to Roentgen rays is more 
than they can stand, and some of the least stable are torn to 
pieces. A further investigation in this direction would be of 
much interest. If we can tear apart atoms of some of the 


elements, some different material must remain, and what are the 
residues obtained from the different elements? But before 
one plunges over his head in speculation, he should have more 
evidence, though the opening is enticing. 


THE ELECTRICAL AGENT. 

At this time of the year, when it is proper to review the 
gain made in all branches of electrical activity, one is more 
impressed than ever by the manifold uses now made of this 
agent. We are so accustomed to our trolley roads, to the tele- 
phone, to the electric light and all other applications of elec- 
tricity that we now accept them as matters of course, and only 
on the occasion of some new and unexpected application are 
we aroused to further admiration at the wonderful flexibility 
of the new power. However, when reviewing the progress of a 
year’s work, when one must take up, one after the other, the 
various electrical arts and record the growth of each, as well 
as its introduction into new fields, one can not but be impressed 
What other 


agent have we which does the heavy work as well as the most 


by the variety of uses to which electricity is put. 
delicate? Can any other be used both for transmitting the 
human voice and for hauling heavy trains; for cailing a boy 
from the next office; or delivering a message to an unseen vessel ; 
for illuminating our largest buildings or for lighting up om 
innermost recesses, so that the surgeon can see what is out of 
gear? What other source of power can be turned to on a hot 
summer day to cool off the tired citizens of a sun-baked town, 
and possibly in the same city is employed for producing the 
highest temperatures known to man? Does my lady realize, 
as she boils her breakfast egg on a little electrie stove, that she 
is using the agent which is employed for reducing the most 
refractory minerals and producing by the ton metals which a 
year or two ago were exhibited as curiosities? Truly this form 
of power is the most flexible and the most convenient which we 
have yet brought under control. 

It is, however, in this feature of electricity that its whole 
value hes: we never produce it for itself alone. It is only use- 
ful as a means of getting something else. It is the voice we 
wish to hear through the telephone and not to feel the current: 
it is the light given out by the electric lamp; the mechanical 
power developed by the electric motor and the heat of the elec- 
tric arc that are useful; it is the refined metal we are after in 


our electrolytic processes. Electricity is simply the agent—the 
man of all work—which can be turned to do one thing or 
another, as the need may be, and, the prejudiced electrician will 
add, it does all of them well. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. . 


CHAPTER XVI. 
WipRk DISTRIBUTION OF RADIOACTIVE 
MATTER AND THE ORIGIN OF RADIUM. 


The most strongly radioactive sub- 
stances—radium, actinium, polonium— 
apparently occur in very small quantities. 
Even the more feebly radioactive ele- 
ments thorium and uranium, are not 
among the more common chemical ele- 
ments. 

A question of very great importance in 
connection with the study of radioactivity 
is this; is radioactive matter small in 
quantity and confined to a few sets of 
conditions, or is it widely distributed ? 
The fact that it exists in any one locality, 
or with any one association, only in small 
quantity, does not throw any light on the 
question of the scope of its distribution. 

Before taking up the theories of radio- 
activity, we shall review briefly our 
knowledge of the distribution of radio- 
active matter, as far as our globe is con- 
cerned. 

RADIOACTIVE MATTER IN THE EARTH. 

It has been shown by Elster and Geitel 
that air confined in spaces in contact with 
the earth, such as certain caves, becomes 
radioactive. This was shown to be due 
to the presence of radium in the ground, 
which diffused into the air, since air con- 
fined by itself in a metal vessel away from 
contact with the soil, did not become 
radioactive. 

The same result was obtained, and to 
a more marked extent by taking air from 
some depth below the surface of the soil 
by means of a pump. Such air contained 
sufficient of the radium emanation to in- 
duce radioactivity upon the walls of the 
containing vessel. The radioactivity de- 
caved at such a rate as to leave no ques- 
tion that it was produced by the radium 
emanation. 

Similar results have been obtained by 
others, so that there is now no reasonable 
doubt that the radioactivity of air in con- 
fined spaces is due to the presence of 
radium emanation, which gradually dif- 
fuses from the ground. 

It was shown by Ebert that air which 
is radioactive, loses its radioactivity when 
passed through a tube surrounded by 
liquid air. It will be remembered that 
Rutherford, by this means, condensed the 
emanation from radium and obtained it 
in the liquid condition. This is another 
bit of evidence that goes to show that the 
radioactivity of the air in contact with 
the earth is due to the radium emanation. 
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The amount of radioactive matter in 
the soil seems to vary greatly from place 
to place. Clay soil seems to be the most 
radioactive, but sandy soils are not in- 
frequently radioactive. 

A piece of non-radioactive clay was 
buried at some depth in the earth, and 
was found after a time to become radio- 
active. This was an induced radio- 
activity, due to the deposition upon it 
of radium emanation. When air is 
sucked through clay, it was shown by 
Elster and Geitel that it manifested con- 
siderable radioactivity. 

Carbon dioxide that came from great 
depths in the earth, was found to be 
radioactive. It lost its radioactivity on 
standing for some days. 

A quite appreciable quantity of radio- 
active matter has been found in certain 
waters that percolate through the soil, 
and especially in those that come from 
considerable depths. J. J. Thomson has 
shown that the tap-water of Cambridge, 
England contains radioactive matter, 
while the waters from certain deep wells 
were found to contain quite appreciable 
quantities of the highly radioactive ema- 
nation. This emanation decayed at such 
a rate, as compared with the emanation 
from radium, as to show that the two 
were identical. 

Similar results were obtained by Bum- 
stead and Wheeler from the waters at 
New Haven, Connecticut. 

One of the most interesting results in 
this connection has been found in con- 
nection with certain hot springs, such as 
at Bath, in England. The water of this 
spring, which comes from great depths, 
is ‘slightly radioactive, but the mud de- 
posited from the water is strongly radio- 
active, due to the presence of the radium 
emanation. 

It is also a matter of importance that 
in the gases that escape from this spring. 
helium has been found. This helium 
comes, almost beyond question, from the 
decomposing radium emanation, and 
shows that radium exists at great depths 
beneath the surface of the earth. 

The simultaneous occurrence of these 
two elements. and the fact that helium 
is produced from the radium emanation, 
leads us to suspect the presence of radium 
wherever helium is found—as in the sun. 

RADIOACTIVE MATTER IN TIE AIR. 

It has long been known that a charged 
body surrounded by air loses its charge 
more rapidly than can be accounted for 
by the leak through the supports. This 
would show that the air is ionized to some 
extent, 

The cause of this ionization remained 
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for a long time unknown, and, indeed, 
has only recently been discovered. After 
the discovery of radium and its compara- 
tively wide distribution, it occurred to 
Elster and Geitel that radium might be 
present in small quantity in the air, and 
if so, this would account for the ioniza- 
tion and conductivity of the air. They 
undertook to test the atmospheric air for 
the presence of radioactive matter, and 
in the following manner. 

It had already been shown by Ruther- 
ford that a negatively charged wire, sus- 
pended in the presence of the emanation 
trom radium or thorium, would collect 
upon it the radioactive decomposition 
products of the emanation. Elster and 
Geitel, utilizing this fact, exposed a long 
wire charged to a high negative potential 
to the air, and then tested it for the pres- 
ence of radioactive matter. 

After the wire had been thus exposed 
for several hours, it was placed in a closed 
vessel with a charged electroscope. The 
latter was discharged much more rapidly 
than normally, showing the presence ol 
radioactive matter upon the wire, which 
ionized the gas around the electroscope. 

The presence of radioactive matter 
upon the wire was further shown by rub- 
bing the wire with a piece of leather that 
had been dipped in ammonia. The 
leather became quite strongly radioactive. 
When a negatively charged wire was sus- 
pended in air which had remained un- 
disturbed for a long time in contact with 
the earth, as in certain cases, Elster and 
Geitel showed that enough radioactive 
matter was deposited upon the wire which 
when removed by a piece of leather pro- 
duced a visible fluorescence in barium 
platinocyanide when brought near to the 
leather. 

The same experimenters studied the 
rate at which the radioactive matter upon 
the negatively charged wire underwent 
decay. It was found to decay like the 
radioactive matter deposited from the 
radium emanation. 

If the wire was charged positively no 
radioactive matter was deposited upon it. 
Since the radioactive matter was drawn 
to and deposited upon a negatively 
charged wire, and not upon a positive 
wire, we must conclude that the radio- 
active matter in the air is charged posi- 
tively. 

All of these facts point to one con- 
clusion. The radioactive matter in the 
air comes from the radium emanation. 
This shows that radium emanation ts 
present in the atmosphere. 

The amount of radium emanation in 
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the air varies greatly in different localities. 
In certain cases the radioactivity of the 
air is relatively great, as has already been 
stated. The amount of radium emanation 
in the air in some localities is more than 
a dozen times as great as in other regions. 
Certain experiments made in northern 
Norway would seem to show an ab- 
normally great amount of radium emana- 
tion in the air in that region. 

Since the radium emanation in the air 
probably comes from radium in the soil, 
the amount of the emanation in the air in 
any section of country may be taken as a 
rough index of the amount of radium in 
the soil in that region. This is, of 
course, only an approximate relation, un- 
less frequently repeated tests were made, 
since the winds shift the air so frequently 
from one region to another. 

Elster and Geitel found that the radio- 
activity of the air not only changed from 
one locality to another, but was not con- 
stant in any given locality. It varied 
with a number of conditions. The lower 
the barometer the greater the induced 
radioactivity in the air im any given 
region. This is just what would be ex- 
pected if the radioactive matter in the 
air came from radium in the earth. The 
radium emanation being a gas, diffuses 
from the earth in which it is formed, from 
the radium present there, into the atmos- 
phere. The lower the barometric press- 
ure the more emanation will pass out of 
the fissures and fine pores in the earth 
into the atmosphere. Since the radio- 
active matter in the air comes from the 
radium emanation, the lower the barom- 
eter the more radioactive matter present 
in the air, l 

Elster and Geitel also showed that a 
negatively charged wire collects more 
radioactive matter from the atmosphere 
when the wind is blowing than when the 
air is still. This is in perfect accordance 
with the views already advanced. When the 
air is in motion more radioactive matter 
comes in contact with the wire than when 
the air is at rest, and, consequently, more 
is collected upon it. Eve showed that a 
wire charged to 10,000 volts collects radio- 
active matter at a distance of forty to 
eighty centimetres. All these facts point 
to the same conclusion, which is that 
already stated, that the air contains a form 
of radioactive matter. This conclusion is 
still further confirmed by the following 
facts. 

FRESHLY FALLEN RAIN OR SNOW RADIO- 
ACTIVE. 

If the air contains radioactive matter 

we might expect that some of it would be 
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carried along with objects moving me- 
chanically through it. 

Fortunately the means for testing this 
conclusion are supplied to us by nature. 
When drops of rain or flakes of snow fall 
through the atmosphere they might bẹ 
expected to carry down with them some 
of the radioactive matter in the air. This 
has been tested by C. T. R. Wilson in 
England, and in the case of snow by Allan 
in Canada. Wilson found that freshly 
fallen rain showed the presence of quite 
an appreciable amount of radioactive 
matter. This radioactivity, however, rap- 
idly decayed. 

If barium chloride is added to freshly 
fallen rain, and the barium precipitated 
by sulphuric acid, the barium sulphate 
that is thrown down is quite radioactive, 
showing that the radioactive matter in the 
water is carried down with the precipitate. 

Both Wilson and Allan found that 
newly fallen snow was radioactive. When 
a considerable quantity of the snow was 
melted and the resulting water evaporated, 
a radioactive residue was left behind. 

The radioactivity, however, rapidly de- 
caved, as in the case with the freshly 
fallen rain. All of the above facts taken 
together leave no reasonable doubt as to 
the presence of radioactive matter in the 
air. 

IS MATTER IN GENERAL RADIOACTIVE? 

Having found a number of chemical 
elements that are radioactive, and having 
shown that these are radioactive to such 
different degrees, the question naturally 
arises, are there not other substances that 
possess radioactivity? It is possible that 
there may be a large number of the chem- 
ical elements that are feebly radioactive, 
or all matter might be radioactive to some 
slight extent. 

The first experiments bearing upon the 
broad question were those of Mme. Curie, 
and these gave negative results. She ex- 
amined a large number of the chemical ele- 
ments for radioactivity, and found it mani- 
fested only by those already considered. 
The question in this connection is whether 
the method employed by Mme. Curie was 
sufficiently sensitive. 

An exactly opposite result has since 
been obtained by a number of investi- 
gators, and especially by Strutt. Strutt, 
Cook and others have undoubtedly proved 
that ordinary matter, in general, is radio- 
active to a very slight extent, but unques- 
tionably radioactive. 

Having settled this point, it still re- 
mains to determine whether this slight 
radioactivity is due to the substances 
themselves, or to radioactive matter 
deposited in minute quantities upon them. 
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There is, as yet, not sufficient experi- 
mental data to decide this point. 


THE ORIGIN OF RADIUM. 


We have seen that radium is unstable, 
undergoing continual decomposition. 
From the rate at which radium is decom- 
posing, it has been pointed out by Ruth- 
erford that if the whole earth was pure 
radium, 16,000 years hence it would have 
only the radioactivity of good pitch- 
blende. 

Since many of the minerals that con- 
tain radium have existed much longer 
than the above period, it is obvious that 
radium must be produced from something, 
or all of the radium would long since 
have disappeared. The interesting and 
important problem is, then, to find out 
what is the source of radium; from what 
substance or substances is it produced? 

Since radium occurs in uranium miner- 
als, it was early suspected by Rutherford 
that radium might be produced from 
uranium. 

Soddy, working with Rutherford, took 
up this problem and published his results 
in 1904. A kilogram of uranium nitrate 
was freed from radium until it contained 
less than 10-'* grams, which was the 
smallest quantity that could be detected 
by the electroscope. The uranium nitrate 
was then allowed to stand for twelve 
months, and was tested again for radium. 
Soddy points out that the presence of 
radium in the laboratory renders the 
electroscopes incapable of detecting such 
minute traces of radium as they other- 
wise could do. He, however, feels justi- 
fied in stating that the amount of radium 
in the kilogram of uranium nitrate, 
after it had stood for a year, was less than 
10-1! grams. Soddy concludes that this 
settles the question as far as the production 
of radium from uranium is concerned. 
Uranium can not be regarded as the parent 
of radium, since, from the above result, if 
any radium is produced from uranium, 
less than one ten-thousandth of the theo- 
retical quantity necessary to maintain the 
present condition of equilibrium is pro- 
duced. 

Soddy adds, however, that “The regult 
of course may be explained by assuming 
the existence of intermediate forms be- 
tween uranium and radium.” He, how- 
ever, thinks that such assumptions are not 
justified. 

Just a week prior to the publication by 
Soddy in Nature, a short article appeared 
in the same journal by Whetham, in which 
he stated that he had examined several 
specimens of uranium compounds, which 
had been preserved in the laboratory from 
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seventeen to twenty-five vears. A larger 
amount of radium emanation was obtained 
from these old specimens than from more 


recently prepared samples of these same 
uranium compounds. 
This observation was, to say the least, 


suggestive, and made it highly desirable 
that more work should be done along this 
same line. 


Phases of Electrical Developments During 1905. 


HE most striking feature of the past 
year in the electrical industries is 
the commercial development in 

practically all lines. This indicates a most 
satisfactory condition. It is proof that 
the arts have reached a stage where they 
are recognized as desirable investments 
and as invaluable aids in other branches 
of industry. It indicates that electrica! 
methods are turned to more and more by 
other industries and by the commercial 
world in general. The great convenience 
of the telephone, the advantages of electric 
traction, the satisfaction produced by elec- 
tric lights are well established, but thev 
are being recognized more and more bv 
the public at large. This has been the 
feature of the year and it is found to 
be true of nearly all branches of elec- 
trical activity. 

The railway world in general is inter- 
ested in electric traction to-day as it never 
has been before. It has seen this method 
of transportation drive out all other meth- 
ods for tramway systems and obtain a good 
start in heavier work. It is this reach- 
ing out into a wider territory that has 
brought about the present acute contro- 
versy between the advocates of the direct- 
current and alternating-current systems. 
A noteworthy incident of the year was 
the decision of the New York, New Haven 
& Hartford Railroad to adopt the alternat- 
ing system and to use this side by side 
with the direct-current system as emplovea 
by the New York Central & Hudson River 
Railroad. To offset this growing inierest 
in the alternating system it was proposed 
during the last month of the vear to raise 
the voltage used in direct-current systems 
some two or three times, and thus obtain 
some of the economies enjoyed by the 
alternating svstem. But whichever system 
may be the favored one in the end. the 
trend of the year has shown that the 
steam roads are looking more and more 
into the virtues of the electrie motor. 

The feature in the transmission field has 
heen the inereasing confidence shown by 
financiers in these undertakings. No un- 
usual work has been done, but the fact 
that capital is not now so hard to interest 
shows that a great gain has been made 
during the year, Jt should be mentioned 


that during the past year several of the 
large hydroelectric units in the new sta- 
tions at Niagara Falls have been put into 
service, and that for some time past power 
has been transmitted for about 300 miles 
in California. 

The develapment in the telephone field 
during the past year has been unprec- 
edented. It has been much greater than 
one dared forecast from the most favor- 
able reports of the previous year. As an 
indication of what this growth has been, 
it may be said that in New York city 
alone there has been an increase of about 
75,000 instruments. The telephone is now 
recognized as an essential part of the fur- 
nishing of every hotel and of the better 
equipped apartment houses. It is now 
thought necessary that a building of this 
kind should be fitted with a private ex- 
change and an instrument placed in each 
suite. This development in New York 
is typical of that in all large cities. At 
the same time the attention of the com- 
panics has been directed energetically to- 
ward developing the rural districts. 

The clectrical supply companies have 
paid more attention than ever to the sale 
of current. They have sought by adver- 
tisements in the daily papers and by so- 
licitation to introduce the electric light 
where it has not been used before, to 
encourage the employment of the electric 
motor in place of all other motors and to 
sell current for other purposes. Particular 
attention has been paid to the develop- 
ment of heating and cooking by electricity. 
In fact to-day it may be said that an 
electrical supply is as essential for a city 
as is cither gas or water. 

In telegraphy the companies have the 
ground pretty well covered and have 
turned their attention to increasing the ef- 
fectiveness of their svstems. The most 
noteworthy event as regards the Postal 
Telegraph-Cable Company has been the 
introduction of the Jones “Phantoplex” 
system, which makes it possible to send 
an additional message over a wire already 
in use either for simple Morse or quad- 
ruplex systems. The Western Union Tele- 
graph Company has made most satisfac- 
tory progress with the Barclay printing 
telegraph system, which it has employed 


during the past year on some of its most 
important lines. 

In wireless telegraphy nothing of special 
significance has occurred. The developers 
of the various svstems have devoted a 
great deal of attention to perfecting their 
apparatus. A number of times during 
the year this system of communication 
was put to excellent use, saving lives 
and property which, without it, would 
undoubtedly have been lost. 

The increasing use of all electrical sys- 
tems has, of course, been felt by the 
manufacturers of electrical apparatus and 
these have had a prosperous year. 

No startling discoveries have been made 
in electrical science. Study in the in- 
teresting and important field of radio- 
activity has been pushed, possibly to the 
neglect of other lines of research. But 
the phenomena of this former branch 
promise to add so greatly to our funda- 
mental conception of physical laws and 
matter itself that this activity is, on the 
whole, desirable. The theories and ex- 
planations which now slip so easily from 
the tongues of those responsible for the 
great advance in this work are not accepted 
without question in all quarters, showing 
a healthy opposition which will aid greatly 
in steadying the work of the former in- 
vestigations. 

As a whole the development has been 
most satisfactory. The engineer and the 
inventor have done their work in provid- 
ing systems that were needed. During 
the first stages in the development of a 
new industry a considerable effort is nec- 
essary to persuade the public of its use- 
fulness. Later on, when its value is rec- 
ognized, conditions are reversed. Where, 
hefore, persuasion was needed, now there 
is a demand. This stage has been reached 
in the electrical industries, for the year 
1905 was marked by the increase in the 
demand for, and the use of, electrical ap- 
paratus. It is not inferred that all elec- 
trical problems have been solved—far from 
it: for we are to-day face to face with 
a number of particularly difficult ones. 
But we can claim the eredit for having 
<upplied mankind with a number of things 


which he is glad to have and for which 


he is undoubtedly better off. 
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Power Transmission in 1906. 


year, as we looked backward and 

forward at the science, art and 
industry of power transmission, we find 
for the new year less problems awaiting 
solution than ever before and remark 
about us a more general sentiment of con- 
tentment with the progress made and a 
greater confidence in the results accom- 
plished than at any previous period. 

A striking proof of this is to be found 
in the high regard now felt by the great 
financiers for water-power securities. 
This change in sentiment began about a 
vear ago when there was floated on the 
New York and Boston markets securities 
of several water-power companies which 
previously had sought in vain for patron- 
age and since that time the education our 
hankers then received has been apparent 
in the eagerness with which they have 
sought such opportunities and the intelli- 
gence with which they have made their 
investigations in separating the good 
from the bad, choosing such as by their 
success will give a future stability to in- 
vestment m such securities. 

Heretofore the developments made 
were only such as small local men could 
carry with much pains at peril of failure 
from the smallness of their capital, 
though it must be noticed that the very 
small number of failures reflect much 
credit upon the ability and grit of these 
same small men. 

The continual rise in the price of coal 
and the almost continuous disturbances 
in the coal fields have undoubtedly con- 
tributed much toward this change in sen- 
timent and these same causes will prob- 
ably in the future call to the attention 
of these same financiers the fact. which 
is not yet clearly recognized, that by the 
means of electrical generation and trans- 
mission is the only present method by 
which the small independent coal miner 
can market his product. A small operator 
can not afford to build his own railroad 


T THE opening on another new 


URING the year just concluded 
there has been about the usual 
degree of activity in building 

ew roads, but nothing especially novel 
has presented itself in their equipment 
save that a small group of single-phase 
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and the large operator, who is also a 
railroad owner, will not allow the small 
operator the same market advantages as 
he himself enjoys, no matter what legis- 
latures, courts or railroad commissions 
may say, but it is open to the little fellow 
to build his own power plant and dis- 
tribute his coal electrically without fear 
of destructive competition, for such com- 
petition would affect more markets than 
one and would result in a wholesale re- 
duction in prices which the large operator 
would not care to contemplate. 

In the science of power transmission 
the most serious problem yet awaiting 
complete solution is that of the lightning 
arrester. Much progress has been made 
during the past vear and some of the 
work already done promises for the next 
vear developments which will put us 
along very far toward the solution of this 
very troublesome problem. At least one 
new solution along radically new lines is 
being offered which promises important 
improvement. 

The troublesome insulator problem 
seems to have been largely solved and 
there are now in successful operation at 
least six plants successfully operating at 
between 50,000 and 70,000 volts and re- 
liably energizing over 1,500 miles of 
line. During most of the past year one 
company has been regularly supplying 
current at a distance from the power- 
house of about 300 miles. 

In the art of power transmission we 
find the tower-pole line with spans of 
about 500 feet practically standardized. 
None of the anticipated troubles with this 
type of construction has been seriously 
encountered, till it has become a rec- 
ognized fact that such lines are more 
easily erected and more easily operated in 
daily service, while such lines lend them- 
selves easily to means for continuous 
lightning protection. : 

The synchronous motor equipped with 
an automatic regulating device has aided 
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roads, projected some time since, have 
been put in operation with, upon the whole, 
good results. Information regarding their 
performance is rather scarce, for as yet 
they are being put out in rather tentative 
fashion, but no reports of serious failure 


much in the control of the terminal volt- 
age. While such means of voltage regu- 
lation naturally makes possible satisfac- 
tory operation at a greater line loss, 
still the practice remains of keeping 
down the line loss and impedance 
and it is properly felt that a mis- 
take would be made in returning to the 
line loss of from fifteen to twenty-five per 
cent for which lines of eight years ago 
were calculated, even though a satisfactory 


control of the terminal voltage might be 


accomplished. 

While we can by modern methods make 
the bad good, there is no need in erecting 
obstacles to perfect service simply because 
we have learned practically how to over- 
come them. 

In the industry of power transmission 
I have already noted the most important 
advance in the change of sentiment of 
capital toward such investments. This 
has made possible a more regular de- 
pendence upon the water-power develop- 
ments, to the extent of the building of 
mills, lighting plants and railroads in 
the neighborhood of water powers, even 
where they are not yet developed. Pro- 
vision is more commonly made for the 
easy introduction of such power, when- 
ever it may be offered, and in some cases 
sites have been chosen for factories in 
anticipation of such development. 

One startling transmission of about 700 
miles is promised for the undertakings 
of the coming year, but I anticipate more 
of a steady growth and many battles of 
great companies for territory and the full 
development of the rivers by the means of 
gas and steam auxiliaries than I do of 
anv other elements of advance. 

Great things are always doing and at- 
tracting our attention, but the greatest of 
all is when an art and an industry has 
reached a settled basis from which it may 
make great strides in development and 
become of general use. 


have leaked out, and since there are plenty 
of Job’s comforters quite ready to speed 
had tidings the absence of their dismal 
reports indicates that things are going 
pretty well. Of this single-phase matter 
more. will be said later, From an opera- 
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tive standpoint things have heen going 
about as usual. One regrets having again 
to call attention to the frequency of acci- 
dents on the larger urban and interurban 
roads, but if anything the situation in 
1905 was worse than that in 1904. The 
terrible accident on the New York system 
is still fresh in every one’s mind, and even 
the Boston elevated, which has heretofore 
had a remarkable record for safe opera- 
tion, fell victim to a series of collisions 
and derailments that fortunately were 
without fatal results. Most of the acci- 
dents were on the fast interurban lines, 
and one is tempted to ask with some acer- 
bity why people will insist on operating 
electric lines with a disregard of safety 
precautions that would have been discred- 
itable to a steam road of thirty years ago. 

The fast interurban car of to-day can 
not be stopped in any short space even by 
the best air-brakes available, and for safety 
must be operated with some regard to prop- 
er headway, and the same sort of precau- 
tion that has been found necessary on 
steam roads. No adequate excuse for col- 
lisions can be offered by either. A car can 
not fairly be considered as under control 
unless so operated as to be capable of stop- 
ping before it gets dangerously near an- 
other, and if the road has blind corners 
so much the worse for the road and so 
much more care is necessary to keep the 
cars under control. 

In physical equipment there have been 
few changes. On the larger work now 
being undertaken there is a wholesome 
tendency to use steel cars similar to those 
on the New York subway. The lesson of 
the Paris catastrophe has not been wasted 
and the fireproof car is a long step in 
advance, especially for operation on ele- 
vated and underground lines. Flectrie 
roads have displayed commendable energy 
in adopting the steel cars, in which they 
might with advantage be imitated by rail- 
roads in general. It is a pity that similar 
energy is not displaved in the matter of 
fenders, which lags as it has done for 
vears past. That the fender problem is 
a difficult one every one who has investi- 
gated the subject knows only too well. 
However, in the present state of affairs 
there ig no reason for retaining types of 
fender that bv reason of too great clear- 
ance practically increase the danger in- 
stead of diminishing it. A really good 
fender would considerably shorten the an- 
nual casualty list. 

An interesting tendeney in equipment 
is the somewhat increasing use of trail- 
ers, traceable probably to the increas- 
ing use of multiple-unit control, which 
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makes the public familiar with the use of 
short trains. The trailer certainly gives 


a verv easy method of increasing the ca- — 


pacity during rush hours, and with modern 
motor equipment it can be very easily 
operated. The sole question seems to be 
that of safety. Merely to hitch a motor- 
less car behind a motor-car does not con- 
stitute a proper trailer equipment, and in 
the writer’s opinion the best results would 
be reached with a somewhat highly special- 
ized trail-car planned for that service and 
no other. With proper precautions there 
seems to be no reason why trailers can not 


be used with entire safety and with con- 


siderable gain in emergency capacity. 

In generating stations and equipment 
there has been no unusual development. 
The steam turbine seems to be in in- 
creasing favor, and there is an inter- 
esting prospect of more use of direct- 
current turbo-generators, the coming of 
which will be a great boon to the smaller 
plants that so often suffer acutely from 
bad load - factors. The 2,000-kilowatt 
direct-current turbo-generator being in- 
stalled in the Dorchester substation of the 
Boston elevated system will prove a val- 
uable demonstration, especially as it is in 
a plant which has shown exceptional econ- 
omy with its existing equipment. The 
load-factor in this station is, however, both 
high and steadv, so that whatever the 
turbine mav do there it should he able to 
excel relatively in plants where engines 
work under less favorable conditions. It 
may be noted, too, that the same company 
has contracted for two producer-gas-engine 
plants for substation working, one of 975- 
kilowatt. the other of 700-kilowatt capac- 
itv. Taking this in connection with the 
installation of the first 4.000-kilowatt 
gas-engine set in San Francisco, and one 
is forced to admit that competition in 
prime movers is getting acute. By the 
end of the current vear some definite data 
from these gas plants should be available. 
Tf they make anything like the showing 
guaranteed thev will be the forerunners of 
many others. In particular they will les- 
sen the need for elaborate transmission 
schemes, especially in parts of the coun- 
trv where natural gas is available. Power 
transmission from central stations for 
railway working has of late sometimes 
heen pushed to a point where it shows 
smal] economy, and probably sometimes 
waste, which condition can be materially 
improved if gas-engine sets of moderate 
capacity prove a success. An interesting 
feature of some reeent railway installa- 
tions has been the use of portable sub- 
stations mounted on cars and available 
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for cutting into service either to help out 
a damaged station or to furnish added 
capacity at points of heavy load. A 1,000- 
kilowatt rotary thus capable of service at 
any point needed is a powerful reenforce- 
ment. The Long Island Railroad, which 
has gone in during the year for electric 
traction upon a large scale, has two such 
portable stations, which are used to good 
advantage. 

But by far the most important issue of 
the year has been the advance toward al- 
ternating-current traction on a large scale, 
including the placing of a large order for 
alternating-current locomotives by the New 
York, New Haven & Hartford Railroad 
and the recent publication of correspond- 
ence between Mr. Westinghouse and the 
New York Central Railroad regarding the 
advantages of such apparatus. As every 
one will remember, at the time this latter 
road decided upon electric traction, the 
single-phase alternating-current motor was 
suggested and to a certain extent discussed, 
but, as Mr. Westinghouse himself admits, 
the situation at the time was such as to 
make the choice of continuous-current ap- 
paratus desirable. At the present time 
he maintains that conditions have so 
changed as to make a change to alternat- 
ing current highly advantageous. 

It is clear enough that alternating-cur- 
rent traction has made material progress 
in work, however, of much less magnitude 
than that here concerned. The advantage 
of alternating-current motors from the 
standpoint of distribution is very great. 
On present standard practice a long elec- 
tric road has to be operated at about 600 
volts on the working conductors, and is 
fed from substations at substantially the 
same distances apart that would be chosen 
if they were independent generating sta- 
tions. The physical equipment is then 
substantially the same as if no power 
transmission at high voltage were under- 
taken save that the substations are saved 
the eperation of steam plants. In addition 
there is the central station with its rais- 
ing transformers, high-tension lines and 
reducing transformers at the substations. 
In case of alternating-current operation 
there would be no substations requiring 
special attendants, no rotary converters, 
and instead of a distribution at 600 volts, 
via the third rail required for transmitting 
energy for heavy trains at so low a voltage, 
there would be a distribution via an over- 
head conductor at say 3,000 volts. The 
saving in first cost is evidently-very great, 
and the gain in safety and freedom from 
leakage and short-cireuits secured by the 
abolition of the third rail is highly im- 
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portant. From every point of view save 
that of the exploiter of direct-current 
machinery the alternating-current dis- 
tribution is desirable. The sole question 
which can fairly be raised is the sufficiency 
of the single-phase series motors in under- 
taking railway work upon a large scale. 
And upon this point it must be admitted 
that the evidence is far from conclusive 
at the present moment. The type has the 
failing common to all true single-phase 
motors of receiving an intermittent energy 
supply, which implies motors .which, other 
things being equal, are somewhat heavier 
and rather less efficient than the direct- 
current motors for the same service. This 
failing is inherent and unavoidable, how- 
ever it may appear to be circumvented by 
exceptional skill in design. And, besides, 
there is considerable doubt concerning the 
successful commutation of alternating 
current upon a large scale. The difficul- 
ties of commutation increase with the out- 
put in the case of alternating-current mo- 
tors much as they do in the case of high- 
voltage machines for direct current. The 
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commutation in a 6,000-volt are dynamo 
for six or seven amperes may be perfectly 
good from a practical standpoint, although 
a generator of the same voltage for sixtv 
or seventy amperes might, and from all 
experience on the subject certainly would, 
give very serious trouble. It is this quan- 
titative phase of the matter which makes 
it so difficult to judge fairly of the prob- 
able situation as regards large alternating- 
current locomotives. So long as they are 
in the experimental stage in the hands of 
the makers one can form no very accurate 
idea of their probable performance, and 
lacking this, one has to suspend judgment, 
however unwillingly. If they are an un- 
qualified success from the operative point 
of view, a very long step forward in elec- 
tric traction will have been taken. 
Meanwhile Mr. Sprague, than whom 
no one has a better right to speak with 
authority on electric traction, maintains 
that the resources of direct current are far 
from exhausted and that operation at 
1,000 to 1,500 volts, and perhaps more, 
on the working conductor is perfectly 
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feasible. If he can make good this posi- 
tion the advantage of alternating-current 
working will to this extent be diminished, 
but at the cost of breaking away from the 
standard direct-current lines quite as com- 
pletely as bv taking up with alternating- 
current methods. 

There are minor difficulties to be over- 
come in alternating-current traction, but 
there are also minor gains, as in regula- 
tion and comparative immunity from elec- 
trolvsis, so that the main question is, in ef- 
fect—will the New York, New Haven & 
Hartford alternating-current locomotive 
prove a success in the sense in which one 
can use that word of large direct-current 
locomotives? 1905 has neither furnished 
the answer nor sufficient data for comput- 
ing it. Perhaps 1906 may be more fortu- 
nate. Meanwhile the raising of this plain 
issue is by all odds the most significant 
event of the past year in electric railroad- 
ing. The use of high voltage on the work- 
ing conductors is the one thing needful for 
large railway work, whether it comes by 
one method or another. 


Electrical Science in 1905. 


HE year 1905 has not been marked 
by any epoch-making discovery in 
electricity and magnetism. Great 

interest, however, has been excited by 
the account of the magnetic alloys de- 
scribed by Heusler. These alloys consist 
of manganese, aluminum and copper, 
which, under suitable conditions of tem- 
perature, show a magnetic state comparabie 
with that of cast iron. From a theo- 
retical point of view this discovery is very 
significant, and may lead to a modifica- 
tion of the molecular theory of magnet- 
ism. In some remote period, when the 
supply of iron ceases, this discovery, now 
insignificant, may have a commercial 
value. 

The theory of the electron and the nega- 
tive corpuscle continues to supply the 
mathematical physicists with a subject for 
profound analysis. 

The most notable ` papers on this 
subject are those of H. A. Lorentz, of 
Amsterdam, who discusses the theory from 
his own standpoint and that of Drude. In 
this theory we seem to be getting a plaus- 
ible point of view of the mechanism of 
electric conduction. 

The theory of the negative corpuscle 
or that of the electron assumes a peculiar 
interest at this moment to Americans, 
for it seems to revive the Franklin theory 
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of one fluid, inasmuch as it makes a posi- 
tive body negative by a detachment of the 
negative particle, thus causing a deficit. 
One can find many analogies butween 
Franklin’s theory and the new theory, anal- 
ogies which would please the heart of that 
vencrable philosopher were he now alive 
Most physicists, however, regard the new 
theory, together with that of ions and 
carriers of electricity, as a convenient 
scaffolding, which is likely to be pulled 
down as the edifice of our electrical knowl- 
edge grows. 

The subject of wireless telegraphy has 
exercised the minds not only of inventors 
but also of those engaged in scientific 
investigation. An interesting paper on 
this subject has been published in the 
Annalen der Physik, No. 12, 1905, 
by J. S. Sach, who shows that the earth 
connection in many cases is prejudicial 
and that it can be superseded to great 
advantage by wires parallel to the earth 
and insulated from it. Sach also shows 
how the apparatus should be arranged 
with respect to the direction of transmis- 
sion, discusses the influence of trees, build- 
ings and persons standing near the send- 
ing and receiving ends. He states that he 
inside the labora- 
observation. His 
explained by his 


could get no messages 
torv near his field of 
results can be readily 


employment of short waves. The best 
and most extended work in the subject 
of wireless telegraphy has been done by 
Dr. G. W. Pierce, of the Jefferson Physical 
Laboratory, who, in an extended series of 
papers published in the Physical Review 
and in the proceedings of the American 
Academy of Arts and Sciences, has dis- 
cussed the best conditions for sending 
and receiving the greatest amount of elec- 
trical energy. Pierce has shown, inde- 
pendently, that the earth connection can 
be superseded to advantage by wires paral- 
lel to the carth and insulated from it; 
and by the use of long waves he has had 
no difficulty in receiving messages inside 
the Jefferson Physical Laboratory. The 
inventor would do well to study Dr. 
Pierce’s results. 

The use by Marconi of Rutherford’s 
magnetic detector lends considerable in- 
terest to a paper by E. Madelung, Annalen 
der Physik, No. 10, 1905, on the magnetiz- 
ing by rapidly oscillating currents, such as 
are used in wireless telegraphy. He finds 
that with the use of the discharges from 
Leyden -jars which are oscillatory that 
the hysteresis curves undergo a remark- 
able modification, peculiar bulges or loops 
heing formed outside the usual area formed 
by magnetizing with steady rise and fall 


of currents. He terms the hysteresis 
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curves and their modification produced 
by the oscillatory currents the dynamic 
curves, and those of the usual kind the 
static curves. The modifications he at- 
tributes in large measure to eddy currents. 

At the beginning of the new year one 


naturally reviews one’s own labors. I have — 
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been engaged in studying with high 
electromotive forces and powerful 


steady currents the effect of the magnetic 
field on the production of X-rays and 
have obtained the interesting result that 
if the anode is made the pole of a power- 
ful magnet, bulbs exhausted to a very 
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high degree, which only give hard rays, 
can be made to give soft rays; thus the 
magnetic field serves as a magnetic regu- 
lator, allowing great penetration or strong 
contrasts. It seems likely that this mag- 
netic regulator will be of service in hos- 
pital practice. 


Commercial and Engineering Tendencies Affecting Central Stations. 


NE can not fail to be impressed with 
the consolidations of electric light, 
power, railway and gas plants, 

which have been effected during the past 
few years. The prime motive of consoli- 
dation is to reduce the expenses, and to 
simplify the operation of such properties, 
thereby increasing their earning capacity, 
and also the reliability of the service. As 
a matter of fact many important financial 
and banking interests are now controlling 
several large consolidated gas and elec- 
trie properties, which have, under new 
management, with ‘the assistance of a 
capable engineering force, been changed 
from small non-dividend paying plants 
into magnificent modern properties ca- 
pable of earning handsome dividends for 
the stockholders. 

The owners of such modern consoli- 
dated plants are, however, not the only 
anes are benefited, but the con- 
sumers as well as the public, in fact the 
entire municipality is benefited to prob- 
ably a greater extent. The first. step 
which is usually taken after consolidat- 
ing several smal] plants is to establish 
a large power station (which may be 
combined with a gas plant) somewhere 
where water and fuel are easily availanle. 
This means that the plant is located some 
distance away from the prominent parts 
of the citv, thereby removing from the 
heart. of the city several small plants 
which are generally objectionable on ac- 


who 


count of smoke, dirt, noise and the neces- 
sity of hauling fuel and ashes over the 
oftentimes expensively paved streets of 


the city. The modern station is equipped 
with tall chimneys, and smoke-consuming 
devices which entirely overcome the 


cmoke nuisance, and on account of its 
location other objections are usually done 
away with, When small 
panies are supplying gas and electricity 
in the same municipality there are, of 
course, necessary several different sets of 


several Com- 


gas mains, electric conduits, pole lines, 
ree some of which, upon consolidation, 
become superfluous, and may be removed 
with great advantage to the property 
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owners and to the public. The removal 
of duplicate poles and line wires will 
materially simplify the system and will 
reduce the liability of accidents from 
broken wires, and will beautify the streets 
of the city. When the entire electric light, 
power, railway and gas equipment is 
under the control of one management, the 
placing of new poles, opening of strect, 
ete., can be reduced to a minimum, and can 
be done with greater expediency than if 
several different companies are in control, 
which means absence of cooperation. 

The simplifying of the plants and the 
system and the ability to make exten- 
sions and repairs for the mutual benefit 
of all departments at one time results 
in uniform construction and maximum 
economy which could otherwise not be 
effected. The consumer as well as the 
public at large is therefore always bene- 
fited by. such) consolidations, and as a 
most foreible example the electric light 
and power plants in New York city may 
he referred to where the public has bene- 
fited by the removal of many small plants. 
unnecessary poles, line wires and other 
duplications, and where the consumers 
have had the benefit of a reduction from 
twenty-five fo thirty-three and one-third 
per cent in the cost of electricity for light- 
ing during the past few vears. There is 
also another point of advantage in fa- 
vor of consolidation which greatly bene- 
fits the municipality, and that is. that 
‘ts control over the gas and electric sup- 
ply is more complete, as it holds only one 
corporation responsible instead of sev- 
eral. 

These unprecedented developments call 
for large and special apparatus which 
have not been required until recently, and 
have given to the manufacturers oppor- 
tunities to exploit and develop new steam 
and electric apparatus which are con- 
ducive to economy, simplicity and relia- 
bility of service. It mav not be out of 
place to refer to a few of the more recent 
developments alone these lines which are 
now taken advantage of by the operators 
of modern electric properties. 


POWER STATION. 

The demand for and commercial per- 
fection of large generating units is un- 
doubtedly responsible for the evolution 
in power-station design and construction. 
A visit to a modern power station re- 
veals the absence of many small engines, 
belt and rope-driven generators and manu- 
ally operated switchboards. A few years 
ago the separate demands for commercial 
lighting and power, street lighting and 
electric railways made it necessary for the 
central station to generate and distrib- 
ute several kinds of electric power, which 
meant considerable duplication of appa- 
ratus. The tendency is to generate one 
kind of power and the polyphase alternat- 
ing current has been adopted as a stand- 
ard. The generating of alternating cur- 
rents for all classes of central station load 
permits the introduction of large high- 
speed alternating-current generators, di- 
rectly connected to steam turbines. Such 
units are now operating very satisfac- 
torily under commercial conditions, and - 
it appears that the depreciation usually 
charged against reciprocating engine 
“an be materially reduced. The 
economy of the steam turbine is still dis- 
puted, but it may be safely accepted as 
equal to the best. reciprocating engines 
of equal capacity under full load. Tt is 
understood that the turbine 
economy exceeds that of the reciprocating 
engine with less than one-half load. The 
alternating-current steam turbo sets oper- 
ate smoothly in parallel with any other 
generators, and the difficulties of syn- 
ehronizing and parallel operation of alter- 
nators are entirely overcome. 

Improvements have also been made in 
the reciprocating engines which facili- 
tate parallel operation. The magnificent 
installations of Allis-Chalmers cross-com- 
pound combined horizontal and vertical 
engine units in the Interborough Rapid 
Transit Company’s power-houses in New 
York city mav be referred to as the latest 
development. in reciprocating engine eon- 
struction. 


units 


generally 


Where large reciprocating engines are 
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installed it is possible to place a low- 
pressure turbo set in the engine exhaust 
main, thereby materially increasing the 
efficiency of the plant. As a matter of 
fact, an 800-kilowatt low-pressure Curtis 
turbine with Alberger condenser has re- 
cently been installed in the exhaust main 
of a 2,500-horse-power Corliss non-con- 
densing engine in a large power station, 
effecting a gain of about sixty-six per cent 
of the output of the original generating 
unit. If a 2,500-horse-power condenser 
had been installed, the gain would not 
have exceeded thirty per cent. 

The consolidation of gas and electric 
properties has also opened up a field for 
large gas engines to drive electric genera- 
tors. The author is of the opinion that 
before long the gas engine unit will prove 
a formidable competitor of the steam- 
driven prime movers. It also seems prac- 
tical to install gas engine units in place 
of storage batteries to take care of sud- 
den and unexpected loads, and also 
to help out during the peak of the 
load. The gas engine is rapidly de- 
veloping into a commercial and reliable 
machine, and can be built in all capaci- 
ties required for central station practice. 
The first cost of the gas engine installa- 
tion compares favorably with either steam 
or storage battery equipment. Where the 
Storage battery is required for emergency 
purposes only the gas engine unit is 
preferable and has the great advantage 
of being able to continuously carry the 
load if necessary, and is subject to a lesser 
degree of depreciation. 

A gas and electric corporation can estab- 
lish a gas engine substation operating di- 
rectly from the gas mains in such dis- 
tricts where the electric light and power 
have taken the place of gas, thereby avoid- 
ng the installation of storage batteries 
and the heavy peak loads on the central 
tation can be removed and without hav- 
ing to install new feeders or gas mains. 
The use of gas engine units will show a 
reduction of from fifteen to twenty-five 
per cent in the cost of current at the 
switchboard in a station previously oper- 
ated by condensing steam engines or 
turbines, 

In the storage battery substation the 
fas engine unit may effect a saving of 
ity per cent or more. 

The growing demand for the gas 
“name, and the fact that the greater part 
of its development has been accomplished, 
should soon materially reduce the manu- 
facturing cost, and there scems to be no 
2001 reason why a gas engine electric 
Plant should not be installed complete for 
seventy-five per cent of the present cost 
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of a reciprocating steam engine plant 
within a few years. 


The modern central station switch- 


board is a wonderful combination of in- 
struments, switches and apparatus. The 
placing of all high-voltage switches in 
separate fireproof compartments in some 
out of the way place, and operating them 
by small low-voltage control switches from 
a distance is conducive to great relia- 
bility of service and safety to the opera- 
tors. This method also permits one 
operator to have charge of a large number 
of instruments and switches which, operat- 
ing on low-voltage currents, can be placed 
very close together, also economizing on 
space and facilitating rapid control of 
the generating apparatus and the feeder 


circuits. 


DISTRIBUTION SYSTEM. 


The distribution system of a modern 
central station has been made more effi- 
cient and reliable by using better conduit 
systems, insulators, cables, wires, protecting 
cutouts and lightning arresters. The con- 
struction work is also of a higher class 
and under the supervision of more ex- 
perienced men, and all changes are ordered 
by an engineering department which con- 
stantly makes tests on the system and is 
familiar with the future requirements. 
The tendency is to generate three-phase 
current which can be carried to the cen- 
tres of distribution over three or four 
wires. From the centres of distribution 
the current can be distributed single-phase 
over two wires unless larger than twenty- 
five-horse-power motors are to be oper- 
ated, in which case it is recommended that 
three wires be run for three-phase motors. 
It has for- some time been customary to 
remove all small transformers and install 
larger ones of higher efficiency. The 
Wright maximum demand meter is often- 
times of great help in determining the 
most economical size of transformer re- 
quired for any given section. 

The manufacturers of service boxes, 
switches, meters, ete., are constantly im- 
proving their products, and it is the ten- 
dency of the modern central stations to 
avail themselves of these improvements at 
the earliest opportunity. 

Much attention has recently been given 
hy the managers of modern stations to 
proper systems of meter rates, of which 
there are several to choose from, some 
baing more applicable and satisfactory 
than others, but in very few instances can 
any general svstent of rates be universally 
adopted without modification to suit lo- 
cal conditions. 

STREET LIGHTING. 
The series alternating-current are lamp 
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is still in the front rank for street lighting, 
although it is soon to be expected that the 
new magnetite arc light, operating in series 
on constant-current transformers in con- 
nection with rectifiers, will prove a strong 
competitor, especially on account of the 
white light emitted and also because of 
its comparatively high efficiency. The 
inagnetite arc lamp operates about 100 to 
150 hours with one trimming, and it 1s 
understood that the system operates very 
satisfactorily for street lighting. 
COMMERCIAL LIGHTING. 

During the past year a new high efficiency 
high candle-power incandescent lamp has 
been placed on the market by the Gen- 
eral Electric Company, which furnishes 
a most valuable addition to the commer- 
cial lighting equipment of all central sta- 
tions. The lamp is at the present time 
manufactured in three sizes, consuming 
from 125 to 250 watts, requiring approxi- 
mately two and one-half watts per candle 
power without reflector. Special pris- 
matic reflectors, equipped with strong 
holders, which can be attached to any 
ordinary incandescent lamp socket, can, 
however, be furnished for use with them. 
One style of reflector diffuses the light 
over a comparatively large arca, and with 
this reflector the current consumption 
equals about two watts per candle-power. 
Another style prismatic reflector is also 
available, which concentrates the light di- 
rectly below the lamp, in which case the 
consumption is slightly over one watt per 
candle-power, thus favorably competing 
with the are lamp. The high-efficiency 
incandescent lamp can in many instances 
satisfactorily replace direct-current are 
lamps operating with less than four am- 
peres, also alternating-current are lamps 
operating below six amperes. The light 
from the high-efficiency lamp is whiter 
than that from the ordinary incandescent 
lamp, and the size of the units available 
is Just right to suit almost any commercial 
requirement. 

Within the past few months there has 
been introduced a new line of are lamps 
using impregnated carbons. These lamps 
are commonly known as “flame-ares.”” and 
operate two in series on any voltage from 
100 to 120 direct current, requiring a 
minimum of about six amperes and a 
maximum current of fourteen amperes 
for cach series of two lamps. The light 
from the flame-are is very powerful, and 
by using different kinds of filling for the 
core in the carbon the color of the light 
may be changed at will. At the present 
time the = flame-are lamp is not recom- 
mended for indoor use on account of the 
gases set free while it is burning. For 
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outdoor illumination, and especially for 
advertising, this lamp is very satisfactory, 
and will soon be an important factor in 
that class of lighting. The only objection 
to the flame-arc is that it requires trim- 
ming every ten to fourteen hours-—de- 
pending upon the length of the carbons. 
A large nuinber of these lamps are now 
operating in New York city in front of 
theatres, photograph galleries, restaurants 
and similar places, and they are attract- 
ing a great deal of attention, and it is 
understood that the call for the lamps 
is greater than the supply. 

The demand for electric power for ad- 
vertising purposes has been greatly in- 
creased by persistent solicitation on the 
part of the operating company, which also 
in many instances supply electric signs 
and similar advertising devices free of 
charge or for a small rental, and in sorne 
cases where the customer wishes to pur- 
chase his own electric sign he can do so 
at the company’s cost price. When signs 
are furnished by the company free of 
charge or on the rental basis, it is the 
tendency to have the lettering on the 
sign signify the business of the consumer 
and not his name, so that if for any rea- 
son the sign should have to be cut out 
it is available, without change, for another 
consumer. 

POWER. 

The day load of the modern central sta- 
tion has been increased to a large extent 
during the past few years, and it is safe 
to state that in most cases the day load 


A Review of 


wireless telegraphy during the first 

ten years of its existence, the rise of 
electric wire telegraphy was slow. Morse 
devised his telegraph relay and recording 
register in 1844, but it was not until a 
quarter of a century thereafter that any 
very notable advance in the art was made. 
To be sure, the conditions in the early 
days of wire telegraphy were not so fa- 
vorable to its rapid growth as were the 
conditions which existed when electric 
wave telegraphy, without wires, was 
brought forth. In 1844 the world at large 
was more or less sceptical as to the prac- 
ticability of wire telegraphy and the busi- 
ness communities had to be educated to 
its advantages. This will be self-evident 
when it is stated that the revenue derived 


eo with the progress of 


from the first two telegraph wires between 
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is as great and more profitable than the 
night load. This great increase in the 
consumption of current during the day 
is due fo the large number of motors which 
are now required for all kinds of manu- 
facturing establishments, and the tendency 
is to make a comparatively low rate for 
all current taken during the daytime, 
and if a customer can be had who will 
require a steady supply of current at all 
times, excepting during the peaks of the 
load, he is entitled to a special low price, 
and many of the large central stations 
have shut down isolated plants and se- 
cured good customers by proper dis- 
crimination in rates. 
AUXILIARY SERVICE. 

There is perhaps no consumer who is 
more unsatisfactory to the central station 
than the isolated plant, who contracts for 
auxiliary or emergency service, and no 
auxiliary connections should be made to 
isolated plants unless a contract is made 
for at least one year, with a fixed charge 
of not less than ten per cent on the total 
investment for power plant, feeders, mains 
and service connections (notwithstanding 
the fact that the apparatus, cables, etc., 
may be available without additional in- 
vestment). The usual cost of a central 
station and distribution system varies 
between $200 and $600 per kilowatt, de- 
pending upon the construction, therefore 
ten per cent per vear on the lowest cost 
would represent $20, and ten per cent 
on the highest cost would be $60 per year 
per kilowatt of maximum demand, which 
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New York and Philadelphia for the half- 
year ending June, 1846, reached the 
munificent total of $293.17—less than two 
dollars a day. 

When, on the other hand, the advent 
of wireless telegraphy was heralded, even 
in its original more or less imperfect state, 
it not only arrested the attention of the 
world by reason of its wonder-inspiring 
character, but it found a large portion of 
those that go down to the sea in ships 
anxiously awaiting its coming. Here was 
a demand for service which wire teleg- 
raphy had never been able to meet—that 
of furnishing a means of communication 
between ships at sea and ships and the 
shore, Wire telegraphy could not supply 
this demand and neither could any other 
existing system of signaling do so satis- 
factorily. | For, as Admiral Dewey has 
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represents the fixed charge to be paid 
by an auxiliary consumer before any cur- 
rent is taken, for which a separate charge 
should be made. The auxiliary service 
business should be avoided as much as 
possible, unless some arrangement, as out- 
lined above, can be made, and the ten- 
dency of the larger stations is to follow 
this practice. 

All modern central stations are now 
members of the National Electric Light 
Association, and they send, at the ex- 
pense of the company, their managers, 
superintendents and other representatives 
to the yearly meetings, where they have 
an opportunity to listen to valuable papers 
and enter into discussions which are of 
immense value to the progress of the 
central station business. Many managers 
and emplovés are also members or asso- 
clate members of the American Institute 
of Electrical Engineers, through which 
they also receive valuable information. 

It is the tendency of modern central 
stations to avail themselves of consulta- 
tions with experts who have broader 
opportunities for observing the latest de- 
velopments than their managers and super- 
intendents, whose time is occupied with 
the operation of their plants. 

The owners of many central stations 
have found it profitable to have periodic 
examinations and reports, with sugges- 
tions made by competent consulting ex- 
perts, and no plant can afford to neglect 
advice or suggestions which will put it 
on a more economical basis. 


Wireless Telegraphy. 


recently well said, “The principal use of 
wireless telegraphy is now and long will 
he at sea—between ship and ship, or ship 
and shore. On shore other means of com- 
munication always exist, often better, al- 
ways possible substitutes. The common 
telegraph or telephone, or the heliograph, 
permanent or portable, is everywhere 
available to the soldier or the meteor- 
ologist. Permanent outlying stations can 
be connected by submarine cables. Al- 
though wireless telegraphy may be an 
added convenience, on shore it never can 
he indispensable. But from ships at sea, 
out of sight of flags or lights and bevond 
the sound of guns, the electric wave, pro- 
jected through space, invisible and inau- 
dible, can alone convey the distant mes- 
sage.” 


The present successful operation of 
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long-distance wireless telegraphy has been 
due to the employment of increasingly 
sensitive detectors, more powerful trans- 
mitters, separate or closed oscillating cir- 
cuits, and to improved arrangements of 
the antenne or vertical wires. 

Probably the most important part of 
a modern wireless telegraph outfit is the 
detector of the electric waves. These 
waves, which are of a high order of fre- 
quency, have been developed concurrently 
with every hghtning flash since the be- 
ginning of the world, but the means 
necessary to perceive them was lacking 
until toward the end of the nineteenth 
century, when Dr. Hertz made his notable 
demonstration of the existence of electric 
waves in free space by the aid of his 
copper ring detector or resonator. 

This detector, while not intended orig- 
inally for the purposes of wireless teleg- 
raphy, was in fact the first known wireless 
telegraph detector, but the distance to 
which signals can be transmitted by 
means of this detector is very limited, per- 
haps not more than two or three yards. 

Following the Hertz wave detector came 
the Branly filings coherer, which was de- 
signed originally to show the effect of 
electric waves upon metal filings. It was 
Dr. Branly’s discovery that when such 
filings are made a part of an ordinary 
electric circuit, including a small battery 
and galvanometer, electric oscillations 
cause the filings to cohere, thereby increas- 
ng the electrical conductivity of the fil- 
ings Very materially; but rather unfor- 
tunately the filings retain this conducting 
quality after the oscillations cease, until 
they are shaken or jarred, when they re- 


sume their normal high resistance. In 


1894, at a lecture before the Royal Ins- 
titution, London, the Branly coherer was 
employed as a detector of wireless tele- 
graph signals at a distance of 120 feet by 
Sir Oliver Lodge, who then predicted, but 
not without misgivings, that it might be 
possible to receive wireless signals by this 
Instrument at a distance of half a mile. 
To decohere the filings Lodge used a bell 
clapper operated by clockwork. 

It was, however, little more than a year 
alter the Lodge experiments that Marconi, 
using the filings coherer and with vertical 
me forty feet high, succeeded in trans- 
mitting wireless signals to a distance of 
three or four miles. . Subsequent improve- 
ments of the filings coherer by Marconi 
and others speedily produced a much more 
sensitive detector than the original Branly 
coherer, and this improved instrument is 
"ow giving excellent service in connection 
with the Morse recording register in pro- 
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viding the means whereby dots and dash 
signals can be transmitted and translated 
by a layman after a few days’ practice. 
Indeed, it is with this instrument that 
much of the wireless telegraph business of 
the world is to-day being transacted. It 
is used quite generally by the Slaby-Arco 
(the Telefunken Wireless Telegraph Com- 
pany), the Branly-Popp and the Roche- 
fort companies. It is also used exten- 
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sively in the Marconi wireless equipments 
and almost exclusively by the navies of the 
world. 

Nevertheless, the filings coherer has the 
disadvantage of being somewhat slow in 
its action and rather difficult to maintain 
in proper adjustment. The fact also that 
this detector does not decohere auto- 
matically, but requires a “tapper,” is an- 
other disadvantage. 

It was therefore soon considered desir- 
able that a detector of electric waves which 
would decohere automatically should be 
discovered ; that is, a detector which would 
change its normal condition on the occur- 
rence of electric oscillation in its circuit 
and immediately resuine its normal con- 
dition upon the cessation of the oscilla- 
tions. In the very early days of wireless 
telegraphy the means of procuring a suc- 
cessful detector of this type was not self- 
evident, but fortunately for the progress 


Fia. 2.—Marcont MAGNETIC DETECTOR. 


of the art detectors of this type were not 
long in forthcoming. In fact some of the 
prominent workers in this field, like Fes- 
senden, De Forest and, perhaps, Lodge 
and Muirhead, have from the first em- 


ployed automatic or self-righting de- 
tectors; while Marconi, Slaby-Arco and 
others now also employ autodetectors. 
Among the first autodetectors that 
were devised, and probably the first prac- 
tical one, is that known as the Castelli or 


49 


Italian Navy mercury coherer. This de- 
vice, which is outlined in Fig. 1, consists 
of an insulated tube k, resembling the 
tube of the filings coherer, with metal 
rods r r’, leading into the tube. At their 
inner ends these rods are connected with 
pieces of carbon c c; c’ is also a piece of 
carbon. In the spaces between the car- 
bons are inserted small globules of mer- 
cury m m. The vertical wire or antenna 
A is connected to rod r; rf is con- 
nected to ground. A small battery b and 
a telephone receiver ¢ are in a shunt cir- 
cuit with the coherer. On the occurrence 
of electric oscillations in the circuit the 
mercury and the carbon cohere, where- 
upon the resistance of the circuit de- 
creases. When the electric oscillations 
cease, decoherence at once follows and the 
resistance of the telephone circuit there- 
upon rises. These variations of resistance 
vary the strength of current in the circuit, 
with the result that long and short sounds 
or tones, corresponding to the signals 
transmitted, are heard in the telephone. 
The variations of current thus set up are 
sometimes of sufficient strength to oper- 
ate a sensitive Morse relay, whereby a 
record of the incoming signals may be 
obtained if desired. This relay may also 
be employed to ring a “call” bell. This 
detector has the drawback that it loses its 
effectiveness after some use, thus neces- 
sitating fresh mercury and more or less 
frequent cleansing of the tube. | 

Marconi has devised a magnetic auto- 
detector, the operation of which is based 
upon the fact that electric oscillations 
hasten the demagnetization of a magnet 
which is undergoing slow changes of mag- 
netism. This detector is outlined in Fig. 
2. It consists of two coils of fine wire 
CC’, one wound over the other. The inner 
coil C is in the circuit of the vertical 
wire A; the outer coil C’ is made a part of 
the circuit of a telephone receiver t. There 
is no battery in this circuit. A slender 
rope of fine iron wires R is caused to pass 
slowly through the inner coil C by means 
of the pullevs PP, operated by clock- 
work. Two permanent magnets m m. with 
their ends resting loosely on the coils, 
similar poles being in juxtaposition, tend 
to magnetize inductively the wire rope. 
As the iron rope moves past these mag- 
nets it is continually undergoing magnetic 
changes, but these changes, and conse- 
quently the changes in the magnetic field, 
occur too slowly to induce perceptible cur- 
rents in the telephone circuit. When, 
however, the electric oscillations, due to 
the transmitted signals, arrive, the 
changes of magnetism in the core occur 
abruptly, inducing currents in the coil 
which are heard as long and short noises 
in the receiver ¢. Satisfactory results are 
obtained with this detector, which is em- 
ployed interchangeably with the filings 
coherer in many of the Marconi wireless 
installations. A recent report states that 
Marconi has devised a magnetic detector 
which will operate a relay. — 

This review will be continued in the 
next issue, dealing with further details of 
apparatus and systems, 
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HE electrodeposition of metals for 
protection and ornamental pur- 
poses constituted the beginning of 

Industrial electrochemistry and electro- 
metallurgy, The electroplater’s art, whose 
growth has been continuous during the 
last half century, had as its offspring the 
electrolytic refining of copper, and dur- 
ing its short but successful struggle for 
existence comparatively little attention 
was paid to the other possibilities which 
the electric current offered in producing 
chemical transformations. 

It would have required a prophetic gift 
of high order twenty-five vears ago to as- 
sert that in 1905 electrochemistry and 
electrometallurgy would constitute a well- 
defined and generally recognized branch 
of technology, that national societies hav- 
ing the promotion of its interesis as their 
object would be in existence, that six or 
more technical and scientific journals 
would devote their columns almost ex- 
clusively to marking the progress being 
made in this field; and that the demand 
for technical men would be such as to 
induce our technical schools to establish 
courses of study in electrochemical engi- 
neering. Yet all this has come to pass. 

The vear 1905 may be claimed to mark 
the close of the first important decade of 
industrial electrochemistry in this coun- 
try. This has been a period of remark- 
able growth, witnessing the development 
of the aluminum industry, the extensive 
production and utilization of calcium car- 
bide, the supplanting by electrochemical 
methods of the older chemical processes 
for the manufacture of alkalis, bleach, 
chlorates, sodium, chlorine, bromine and 
many other products. Carborundum, siloxi- 
con, artificial corundum and other hard 
and refractory materials have been added 
to our list of useful substances. Metallic 
silicon and calcium have come into ex- 
istence as industrial elements. Nature's 
monopolistic control of the supply of 
graphite has been overthrown through 
successful methods of transforming coal 
and other forms of carbon into this valu- 
able material. 

Although closing a most remarkable 
period, the past year has not in itself 
heen prolific in spectacular events anl im- 
portant discoveries. Its comparative un- 
eventfulness does not, however, indicate 
any decline of interest or endeavor in this 
field nor is it to be taken as evidence that 
industrial electrochemistry has approached 
ite ultimate status. On the contrarv, the 
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past twelve months have seen a most sub- 
stantial development. Our knowledge of 
electrochemical phenomena has been 
elaborated and through a close study of 
details improvements in existing processes 
have been effected. 

Certain authorities attribute the suc- 
cessful ‘activity of the past ten years more 
or less directly to study along theoretical 
lines, and certain it is that the evolution 
of theory has been equal in magnitude 
and simultaneous with that along indus- 
trial lines. Without doubt that school 
of electrochemists that stands sponsor for 
the electrolytic dissociation and allied 
theories has dominated the scientific field 
of electrochemical activity; and though 
vigorous and growing reaction against 
such domination has arisen, even the op- 
ponents agree that this school has rendered 
a service of inestimable value in stimulat- 
ing research, while not admitting the in- 
trinsic value of the theories set forth. 

The theoretical electrochemists have 
ranged themselves into two groups, the 
exponents and opponents of the theories 
of the Nernst, Ostwald, Arrhenius school. 
In the parlance of the great college game 
there have been few spectacular plays 
during the past season, the defence of the 
former has not been particularly strong, 
and the offence of their opponents has not 
been as aggressive as in previous years. 
Each accuses the other of misinterpreting 
the rules and each is industriously, though 
quietly, searching for new materials which 
will bring strength in future contests. 

A fact which might be noted as indi- 
cative of the growth of electrochemistry, 
Its present importance and the large num- 
ber of workers in the field, is that the 
Concilium = Bibhographicum has under- 
taken to publish a card-catalogue of the 
current literature of electrochemistry and 
allied subjects, giving a brief review of 
the important publications of interest to 
clectrochemists. It is estimated that 
about five thousand such card-reviews will 
be published per annum. 

Few reliable statistics are available 
from which a numerical estimate may be 
compiled showing the growth aml impor- 
tance of industrial — electrochemistry. 
This lack of data may be ascribed to vari- 
ous causes. The secrecy with which the 
electroplaters used to surround their art 
and which was abandoned by them long 
ago was inherited by the copper refiners 
and later passed on by them to the newer 
electrochemical 


industries. On account 
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of the strenuous efforts which are made to 
discourage competition the public is often 
kept in ignorance, not only of the magni- 
tude of existing industries, but also of 
the very existence of certain of them as 
electrochemical ones; especially is this 
true in organic work. Further, it is be- 
ing more thoroughly appreciated that elec- 
trical energy is a most useful agent in im- 
proving certain steps of existing processes, 
steps which, while important in them- 
selves, are not sufficiently important to 
allow the term “electrochemical” to be ap- 
plied in designating the whole operation. 
It is customary to estimate the growth 
of industrial electrochemistry by the de- 
velopments at Niagara Falls, which as 
the world’s greatest centre of electro- 
chemical activity, has just completed its 
first of existence. Among the 
more recent developments perhaps the most 
interesting is the production of silicon, 
that most abundant of Nature’s elements’ 
which was unlocked to the industrial 
world over a year ago, and which is now 
heing made under conditions such that 
it can be supplied in any quantity required 
to meet the demands which will be placed 
upon this element through new uses 
which are being discovered for it. 
Among the new electrochemical products 
placed upon the market during the past 


decade 


vear are an interesting series of com- 
pounds manufactured by the Niagara 


Electrochemical Company. “Oxone” is 
the trade name given to a fused sodium 
peroxide, a hard stone-like substance 
which when immersed in water gives off 
315 times its volume of oxygen. It thus 
becomes possible to generate this vas in 
the same manner that acetylene ìs gener- 
ated from calcium carbide. This new 
product should prove of great value not 
only in the laboratory, but in more direct 
industrial uses. Calcium peroxide is a 
somewhat analogous compound which is 
insoluble in water but liberates oxygen 
upon heating. The proposed uses are for 
sterilization, the preservation of foods, 
the aging of liquors and for therapeutic 
purposes. Magnesium peroxide may be 
usel in similar manner and for similar 
purposes. Zine peroxide is proposed as 
an antiseptic dressing. Sodium perborate 
is another of these new compounds which 
is to be used for generating hydrogen 
peroxide for bleaching. 

The electrolytic production of chlorine, 
bleach and alkalis reached a stage of de- 
velopment some years ago when it became 
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an object to find a market for all that 
could be produced by existing methods, 
rather than to devise improvements of ex- 
isting methods. In spite of this condi- 
tion improvements of methods have been 
made, and one of the most radical and 
promising of those which are now being 
tried is the new Townsend method which 
uses oil as an essential part of the dia- 
phragm for separating the products. 
THE ELECTRIC FURNACE. 

In 1904 appeared the exhaustive report 
of the Canadian commission appointed to 
investigate the use of electrice furnaces 
in the metallurgy of iron and steel. This 
has had perhaps a greater influence than 
any other one document in advancing the 
interests of industrial electrometallurgy. 
It has brought prominently to public at- 
tention the fact that electrical energy 
under certain existing conditions is capa- 
ble of being commercially applied to 
various high—and even medium—tem- 
perature operations. While perhaps not 
being immediately available as a substi- 
tute for direct-heating operations such as 
-are carried out in the blast-furnace, the 
electric furnace holds much promise in 
the heating of materials now effected by 
conduction through the walls of the 
crucible or muffle. 

This report has stimulated experimental 
work and aroused great interest in the 
possibilities of the electric furnace, ane 
in years to come the beginnings of various 
commercial operations will undoubtedly 
be traced back to it. The report bases its 
conclusions upon an assumption that elec- 
trical energy has a valuc of ten dollars 
per horse-power-vear, which while per- 
haps warranted in certain localities in 
Europe is not warranted in this country, 
and if this inequality is maintained for 
years to come we may naturally expect 
the most important electrometallurgical 
achievements to be made abroad. We 
learn through the technical press that the 
first commercial application of electric 
furnaces to the manufacture of steel in 
the United States is at the plant recently 
constructed by the Halcomb Stecl Com- 
pany, of Syracuse, N. Y. This plant 
has installed the Heroult process with a 
capacity of eighty tons per day. 

_At Sault Ste. Marie Dr. Heroult, asso- 
“ated with Dr. Haanel, superintendent of 
mines for the Canadian government, is 
conducting extensive experiments on the 
electrical production of iron and steel, and 
the public is waiting with much interest 
the fulfilment of the prophecy that through 
the electric furnace Canada will become 
the most important producer of steel and 
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iron and be able to supply this metal at 
a cost of from ten to fourteen dollars 
per ton. 

Certain it is that if clectricity is des- 
tined to play an important part in the 
manufacture of iron and stcel, the metal- 
lurgy of the other metals must also be 
revolutionized through the use of electrical 
energy. Zine offers, perhaps, the most 
promise among the common metals. Vari- 
ous experimenters in this country and 
abroad are working upon the electrical 
reduction of this metal, but no. satisfac- 
tory furnace methods have as yet been 
devised. The work which has been done 
secans to show that the problem is largely 


a question of suitable furnace construc- 


tion. 

Successful work has recently been done 
both at Niagara Falls and elsewhere in 
the electrical production of chromium, 
molybdenum, vanadiuin, titanium, tung- 
sten and other ferro-alloys. All these 
metals are now produced in the electric 
furnace and are marketed products. 

The future development of the electric 
furnace requires marked additioas to our 
knowledge of refractory materials. The 
success of various existing furnaces and 
the failure of many others may be at- 
tributed to the quality of the linings, and 
the secrets which certain manufacturers 
guard are those which relate to the re- 
fractory construction. Much attention is, 
therefore, being directed to the study of 
materials capable of withstanding the 
highest temperatures without decomposi- 
tion or fusion. Magnesia, which where 
suitably shrunk is perhaps the most re- 
fragtory compound known, has received 
much attention, and we have been in- 
formed recently that magnesia in the form 
of tubes and other shapes may now be 
obtained. 

The electric furnace is giving assistance 
in solving this most important problein of 
refractories in producing refractory mate- 
rials, such as carborundum and siloxicon, 
which are being used successfully in ex- 
perimental and certain commercial opera- 
tions. 

In dealing with high temperature op- 
erations we are greatly handicapped by 
deficiency of knowledge of specific heats, 
conductivities, expansion and critical 
points of materials at these temperatures, 
but the impetus which has recently been 
given to investigation of these properties 
points to a downfall of this barrier. The 
pyrometer is the most useful agent in this 
work, and much attention is being given to 
it in its various forms. The recent im- 
provements in this instrument include the 
production of an optical pyrometer capable 
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of measuring temperatures as low as 620 
degrees. The thermo-couple pyrometer has 
not increased its range materially beyond 
1,600 degrees, though for temperatures 
below that value new couples have been 
introduced consisting of allovs of nickel, 
cromium and similar high-melting-point 
metals, having as their merit the low 
price at which they can be furnished. 
ELECTROPLATING. 

In the branchvof electrochemistry which 
ciubraces the electroplater’s art, we can 
scarcely look for revolutionizing develop- 
ments. The field is, however, an attractive 
one to the experimentalist, and many 
problems await solution, including those 
which simplify the operation of a plating 
cdl, improve the quality of deposit and 
increase the rapidity of deposition. Labor 
constitutes the main item of cost in elec- 
troplating. During the past year there 
has been a large increase in the use of 
the rotating basket, which while making 
tie plating slower, greatly reduces the 
labor necessary for handling small work. 
The sand blast, as a method of cleaning 
and preparing the work, has also come 
into mere general use. 

Electrogalvanizing has been making. rap- 
il progress, although it has not invaded 
tle field of the hot galvanizing method 
to a great extent. Mr. Anson G. Betts 
has recently worked out improved meth- 
ols for plating with lead and antimony 
and thereby added these metals to the 
ones of use to the electroplater. The dis- 
covery of enormous deposits of cobalt in 
Canada will undoubtedly serve to lower 
the price of that metal and allow its 
nore general use in the plating room. 

BATTERIES. 

Storage batteries may be divided into 
the lead and non-lead types. The latter 
are still in the experimental stage, await- 
ing the advent of the improved Edison 
cell as a competitor of the lead cell, Aside 
from nickel and iron, cadmium is the ma- 
terial to which most attention is given 
bv those who would devise a new lead 
cell. 

The practice in stationary battery work 
has of late undergone little change. The 
past year has yielded its usual crop of 
new cells for vehicle service and the ten- 
dency appears to be toward some form of 
Planté plate for the positive, the pasted 
negative being satisfactory. For this por- 
table service the more insistent demand 
at the present time is not so much for 
reduction of weight as for durability, 
though in both respects there is much to 
be desired. 
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Telephone Development in New 
York City. 

In the first rank of industrial develop- 
ment during the past year the tremendous 
increase in the number of telephones in- 
stalled by the New York Telephone Com- 


pany in the boroughs of Manhattan and 


the Bronx forms a striking example of 
the widespread use of telephones in New 
York city. In the other three boroughs 
of the city the growth has been corre- 
spondingly large, and in these boroughs 
the New York & New Jersey Telephone 
Company has met with a development 
which was not anticipated at the begin- 
ning of the past year. 

The growth of the telephone system in 
Manhattan has been particularly constant 
during the last twelve months, although 
the last few months have seen a soine- 
what higher increase in new telephones 
than at the beginning of the year. Over 
35,000 new telephones were contracted for 
during 1905 in the boroughs of Manhat- 
tan and the Bronx; figures which have 
rever been reached before and which, in 
fact, were not fully anticipated twelve 
months ago. 

New York is not the only city in the 
country where a large increase in the 
extent of the telephone system is bcing 
made. In fact there seems to be a wave 
of telephone development from one end 
of the land to the other, and it is only 
natural that New York should take a 
commanding position in the rapid increase 
in the use of telephones. 

The distribution of the growth has been 
fairly even throughout the length and 
breadth of Manhattan island, but it has 
been particularly heavy in comparison 
with other years in the residential sec- 
tion, especially in the vicinity of Central 
Park and in Harlem. A number of fac- 
tors have contributed to this growth, 
among which is the reduction in rates 
which went into effect in May and June 
and applied to all classes of service which 
were then offered. 

The opening of the subway also had a 
marked effect on building operations in 
the northern part of Manhattan and in 
the Bronx, and accordingly a large num- 
ber of apartment houses were planned for 
and built, most of which provided for a 
complete system of telephones operated 
through the popular private branch ex- 
change system—each room being equip- 
ped with a telephone. More than 500 
apartment houses now have private branch 
exchange systems, providing for over 15,- 
000 telephones. Every hotel in Manhat- 
tan of any prominence has a private branch 
exchange system with a telephone in each 
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room and adequate booths in convenient 
places for the use of the telephone by 
the public. More than 160 hotels are thus 
equipped containing over 2,000 telephones. 
In order to accommodate this present 
growth and to anticipate for the future, 
four new exchanges in Manhattan have 
been provided for and in the next year 
or two even more exchanges will have to 
be opened. 

The general offices of the telephone 
company are located in the building ex- 
tending from Cortlandt street to Dey 
street and known as 18 Cortlandt street 
and 15 Dey street. The increase in the 
number of employés of the company and 
the necessity for providing more space for 
office purposes necessitated the addition of 
a fifteen-story extension to this building 
on Dey street. In this new building the 
contract department will have new and 
spacious quarters and the other depart- 
ments of the company which come in 
contact with the public will also be so 
equipped. 

The largest gain from any one class 
of subscribers will undoubtedly be among 
the department stores, several of which 
have already planned for elaborate tele- 
phone systems, some of them having as 
high as 1,000 telephones under one roof. 

The managers of the department stores 
realize the tremendous amount of shop- 
ping that can be done by telephone and, 
as the growth of telephones in the resi- 
dential section has been very heavy dur- 
ing the past few years, most of their best 
customers are in a position to use imme- 
diately the new facilities which the instal- 
lation of large telephone systems in the 
department stores will present. The pres- 
ence of these large department store sys- 
tems will also serve to stimulate additional 
residence telephone development, and not 
only will the large department stores wel- 
come the idea of selling their goods by 
telephone, but the small retail stores will 
also see the tremendous advantage of per- 
sonal selection of goods by telephone on 
the part of their customers. 

While the greater part of the new tele- 
phones which will be installed during this 
year will undoubtedly come in the middle 
and upper sections of Manhattan, the busi- 
ness section will also experience a similar 
growth. 

The private branch exchange system 
has become popular and is offered at such 
reasonable rates that owners of small es- 
tablishments, limited to only one or two 
offices, are installing this class of telephone 
service. Business people realize that with 
only one telephone their business must 
necessarily suffer when the line is frequent- 
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ly reported “busy,” and they gladly wel- 
come a system which will give them more 
than one connection with a central office. 

In looking forward to the telephone 
development in this city during the pres- 
ent year, estimates have been made which 
place the prospective gain in telephones at 
fully 75,000; two-thirds of this gain being 
accredited to Manhattan. 


Telegraphic Developments in 1905. 


During the vear 1905 the most notable 
developments in telegraphy have been in 
improving the systems of the two large 
companies now in operation. These com- 
panies have the ground pretty well cov- 
ered and are turning their attention to 
improved methods of transmission. 

As regards the Western Union Tele- 
graph Company, the greatest advance 
made is that in connection with the prog- 
ress and development of the Barclay print- 
ing telegraph system. A forecast of the 
merits and possibilities of this svstem was 
given a year ago. At that time the system 
was used tentatively on lines between New 
York and Boston. This experience has . 
enabled Mr. Barclay to overcome the diff- 
culties connected with his svstem. 

The most noteworthy feature of the 
development in the Postal Telegraph- 
Cable Company’s system has been the in- 
troduction of the “Phantoplex,” an in- 
vention of Mr. F. W. Jones, the com- 
pany’s electrical engineer. This is a sys- 
tem which permits the sending of an ad- 
ditional message over any wire, no matter 
whether it be in use for simple Morse or 
duplexed or quadruplexed messages. The 
system was put to very severe trials dur- 
ing the closing months of the year and 
was found to work most satisfactorily. 
In some cases, when all other means 
failed, the ‘“Phantoplex’” system was 
working well. In one instance reported by 
Mr. Jones it operated without any hitch, 
though the line over which the message 
was being sent had been wrecked. 

In the general development of the tele- 
graph art the old primary battery is be- 
ing displaced, and its place taken by stor- 
age batteries and dynamos. Attention 
is being paid to improving the older and 
less efficient apparatus, and overhead lines 
are being made stronger and better adapt- 
ed to resist the stresses of the weather. 

ee a 

It is stated that there are 368 inde- 
pendent telephone companies in Indiana, 
15,000 resident stockholders, 175,000 sub- 
scribers, 1,560 toll offices, $15,000,000 in- 


- vested, with gross earnings last year of 


$3,500,000. 
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ITH every advancing year elec- 
W tricity breaks its way deeper 


into all branches of industrial 


enterprise. To supply the necessary power 
to various distant consumers economic- 
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By Franz Koester. 


power. There are on the American side, 
in addition to plant No. 1 of the Niagara 
Falls Power Company, already installed 
several years, plant No. 2 of the same 
company with more than 60,000 horse- 
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ally high-tension current, usually alter- 
nating current, is generated at central sta- 
tions and transformed at numerous sub- 
stations from where a suitable voltage 
is fed to motors and lights. Direct-cur- 
rent stations are to-day comparatively 
seldom installed, due to the small distribu- 
tion systems which they are capable of 
supplying. Different is it in the case of 
alternating-current stations. With the in- 
crease of the demand stations have natur- 
ally increased in size with higher voltages, 
thus supplying larger areas of distribu- 
tion, so that stations of 100,000 horse- 
power and higher have recently been 
erected, some of which are still under 
course of construction. Owing to the 
greatly increased capacity of central sta- 
tions the size of the individual prime 
movers has also been markedly enlarged. 
This may be said not only in regard to 
steam-power plants, but may also be said 
with respect to water-power plants and of 
late to gas-engine power plants. 

Utilization of water powers, both here 
and abroad, have never made such rapid 
strides as in the last year, notably at 
Niagara Falls, where all the plants com- 
Pleted a8 well as under course of construc- 
tion aggregate more than 600,000 horse- 
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Some Power-Station Developments in 1905. 


power. Plant No. 2, located on the south 
side of the canal built to supply plant 
No. 1, is equipped with 5,500-horse-power 
units, while the last-mentioned plant is 
located at the edge of the gorge below 
the new arch bridge and is equipped with 
fourteen 7,500-horse-power turbo-genera- 
tor sets. This plant draws its water sup- 
ply from a forebay fed by the old hy- 
draulic canal, which has also supplied for 
some eight years power to plants 1 and 2 
of the same company through a number 
of penstocks 8.5 feet in diameter lead- 
ing down the cliff to the turbines, the tail- 
races leading directly into the gorge. It 
must, however, be stated that this plant 
is still under course of construction. The 
plant of the Canadian Niagara Power 
Company is practically completed, with 
an equipment of ten 7,500-kilowatt turbo- 
generators. These units, which represent 
approximately 12,500 horse-power each, 
are, to the writer’s knowledge, the largest 
ever put in operation. They are of the 
two-wheel Francis vertical type, after the 
design of the Escher Wyss Company, of 
Zurich, Switzerland. At present there arc 
only five units installed which are suf- 
ficient for the existing demands. The gen- 
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power capacity, and plant No. 3 of the 
Niagara Falls Hydraulic Power and 
Manufacturing Company, still in course 
of construction, which will have an ulti- 
mate capacity of more than 100,000 horse- 


erators are of the General Electric 
Company’s 11,000-volt, twenty-five-cycle, 
three-phase type. Another plant recently 
put in operation is that of the Ontario 
Power Company, lying at the left edge 
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of the gorge below the Horseshoe fall. 
The ultimate total capacity of this plant 
will be some 180,000 horse-power, al- 
though there are to-day only five 7,500- 
kilowatt units in operation. A note- 
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to build the dam, harnessing the water 
and drive the head-race tunnels and equip 
the plant some 2,300 workmen were em- 
ployed. Such enormous undertakings in 
harnessing water for the purpose of gen- 
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worthy feature is that the entire building 
is of reenforced concrete. The water is 
drawn from the river above the falls and 
leads through eighteen-foot penstocks 
down to the power-house. Another Cana- 
dian plant is that of the Electrical De- 
velopment Company, of Ontario, still in 
the early stages of construction, which will, 
when completed, have an equipment of 
eleven 8,000-kilowatt turbo-generators. 
Other recently completed hydraulic power 
plants in America are the Washington 
Water Power Company at- Spokane, 
Wash., the Guanajuato Power and Elec- 
tric Company and that of the Mexican 
Light and Power Company, of still more 
importance than the former as it is the 
greatest water-power development in 
Mexico, utilizing the waters of the Nécaxa 
and Tenango rivers in the province of 
Huauchinango. This latter equipment 
will consist of two plants, one of which 
is nearly completed, with a capacity of 
six 7,000-horse-power units, while plant 
No. 2, lying below, will utilize the tail- 
race water and the falls of the Tenango, 
and will also develop some 40,000 horse- 
power. As these plants are in a previ- 
ously inaccessible location a new road had 
to be built for the transportation of some 
35,000 tons of machinery and construction 
material for power plant No. 1 only, and 


erating electricity are unknown in Eu- 
rope, and the plants which have there been 
erected during the last year, although 
very numerous, are of comparatively smal] 
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may be mentioned the plant La Dernier, 
utilizing the water of the river Orbe, 
equipped with five 1,000-horse-power 
turbo-generators. The turbines are of the 
Pelton wheel: type and the ultimate equip- 
ment will consist of ten such units. The 
generators are of the Oerlikon 13,000- 
volt, three-phase, fifty-cycle type. Another 
recently installed prominent plant is that 
at Zoguo, utilizing the water of the 
Brembo in Italy, equipped with four 
2.000-horse-power Francis turbines, the 
horizontal shaft direct-connected to three- 
phase, 2,600-volt alternators. In utiliz- 
ing the power of the river Bourne a plant 
has been erected in the valley of the 
Bournillon in France with an equipment 
of 1,000-horse-power units and 3,800- 
volt alternators, this voltage being stepped 
up to 35,000 volts for transmission. A 
prominent plant has been built in Norway 
near Christiana at Kykkelsrud, utilizing 
the water of the Glommen, the largest 
river in the country. This plant is simi- 
larly built to that put in operation a few 
vears previously at the. town of Sarps- 
borg, which has an ultimate capacity of 
some 25,000 horse-power. This latter 
plant is also located near the same town 
and utilizes the water of the same river. 
The new plant has at present an installa- 
tion of four 5,000-horse-power main units 
composed of Schuckert generators direct- 
connected to Echer-Wyss and J. M. Voith 
turbines. The ultimate capacity will, 
however, be some 54,000 horse-power. 
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capacity. Switzerland, as it has done 
for a number of years, took the lead in 
this direction, utilizing the water of many 
mountain lakes and streams, among which 


Great Britain and Germany, being not 
in possession of so much water power, 
have naturally turned their attention to 
steam-driven central stations. One of 
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the foremost stations completed in 
the last year is that of the Chelsea 
plant at London, England. This plant 
is equipped with eight 5,500-kilowatt tur- 
bines of the British Westinghouse com- 
pany, while another plant, also equipped 
with the same type of turbines, is the Neas- 
den station with four 3,500-kilowatt units. 
Other prominent plants in England are 
Sheffield-on-Tyne, Motherwell and the 
Yoker stations; while France has still 
under course of construction the plant of 
St. Denis near Paris equipped with four 
5,000-kilowatt Brown-Boveri-Parsons tur- 
bines. This plant will, when completed, 
be unquestionably the most up-to-date 
plant yet built, hs the entire auxiliary 
outfit is motor-driven, a practice which 
has existed for several years on the 
continent of Europe, but has been sel- 
dom carried out in such extreme detail. 
In a plant in the city of Essen, Germany, 
have been erected two 10,000-horse-power 
Brown-Boveri-Parsons turbines operating 
upon a common condenser. The low 
steam consumption of this type of en- 
gine, obtained on the Continent, is re- 
markable, as units running under normal 
conditions produce an indicated horse- 
power with nine to nine and one-half 
pounds per hour, while ten pounds is 
often considered high. In this country 
many prominent plants have been com- 
pleted in 1905, while some are still under 


- a a 


SERE T 


i 
; bel? jo} es 

: AVE IS, r 
Sea 


Ani 


— 
— 


> i 
sė 


a i 


Nee eee 


ELECTRICAL REVIEW 


and’ light for the operation of the new 
underground road. This plant is equipped 
with nine 8,000-horse-power, cross-com- 
pound Allis-Chalmers-Corliss valve en- 
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also under course of construction, as that 
of the New York Edison Company, the 
Water Side station No. 2, where the largest 
size of Curtis and the Westinghouse-Par- 
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Gas-ENGINE-DRIVEN ELECTRIC PLANT, DORTMUND, GRRMANY. 


gines, drawing saturated steam at 175 
pounds pressure from some sixty 600- 
horee-power of Babcock & Wilcox boil- 
ers. It must, however, be stated that a 
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GAS-ENGINE-DRIVEN ELECTRIC PLANT AT SCHEVENINGEN, HOLLAND. 


course of construction. There are, for in- 


stance, the now practically completed ' 


Interborough Rapid Transit Company’s 
new power plant supplying both power 


few of these boilers are equipped with 
guperheaters, supplying steam to three 
2,000-horse-power , Westinghouse-Parsons 
turbines. Other prominent plants are 


sons turbines will be installed, the New 
York Central & Hudson River Railroad 
Company plants in which 5,000-kilowatt 
Curtis turbines will be used, the Phila- 
delphia Rapid Transit Company’s Dela- 
ware avenue station, where six 7,500-kilo- 
watt and two 6,000-kilowatt Westing- 
house-Parsons turbines are being in- 
stalled. The boiler house of this latter 
plant will be equipped with forty 800- 
horee-power Parker boilers placed in eight 
rows at right angles to the axis of the 
turbine room, each row being provided with 
its own smokestack. This practice is one 
of the most radical changes made in re- 
cent years in regard to the relative loca- 
tion of boilers and generating rooms, a 
practice adopted simultaneously in Europe 
and America. This is a natural result 
of the small space occupied by the tur- 
bines as compared to that required fox 
the boilers, and makes a more compact 
and better system of steam piping possi- 
ble. Another improvement of late years 
is that of using steam pipe of smaller 
diameter which, while not very prevalent 
in America, is much favored in Europe 
where higher degrees of superheat are 
more commonly used, which allows a 
greater velocity than saturated steam. 
This utilizes more completely the advan- 
tages of superheated steam, as with this 
increased velocity the drop in temperature 
is very materially lessened, a decided ad- 
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vantage well worth the few pounds of 
pressure lost by friction. 

The use of motor-driven auxiliaries has 
already been touched upon, and it may 
be stated that the practice tends to a more 
general adoption, especially for the con- 
denser equipment. Although not in very 
common use in this country it has long 
been in extensive use on the continent of 
Europe. Doing away with the steam 
pumps, the exhaust from which is gen- 
erally used for boiler feed-water heating, 
economizers are installed utilizing the 
waste surplus heat of the flue gases, also 
a feature more commonly found in Eu- 
rope than in this country. There are 
numerous smaller detail features found 
in the power plants on the Continent of 
Europe, practically unknown in this coun- 
try, which all add much to the lower 
steam consumption and more efficient 
operation of the entire plant. 

A newer and altogether more im- 
portant factor in power-plant design is the 
introduction of the gas engine, although 
the earlier gas-engine plants have been in- 
stalled in connection with blast-furnaces, 
coke ovens, etc. In the last year several 
plants have been installed as purely elec- 
tric stations furnishing current for rail- 
roading, power and lighting. The individ- 
ual gas-engine units, as built to-day, are 
nearly equal in capacity to our most up- 
to-date water or steam prime movers and 
far more efficient. There is, therefore, 
obviously a great field open for this type 
of prime movers. Several large plants of 
this character have recently been built 
on both sides of the Atlantic and there 
are to-day a number of manufacturers, 
especially in Germany, who have taken 
up the design and construction of these 
engines, which, of course, leads to the 
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E FIND a considerable increase in 
W the number of power stations on 
the Continent during the past 

year, both as regards steam and hydraulic 
plants. We may mention a few of the 
hydraulic stations which are in operation 
or which are to be installed in the near 
future. The north of Italy has had a 
number of new plants erected. The Caf- 
faro station, which lies in the province of 
Brescia, near the Austrian frontier, sends 
current to Brescia to the extent of 2,500 
kilowatts over a thirty-mile line. The 
voltage is 40,000. The region of Gallarate 
and Legnano is supplied at present from 
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various types, some of which have been 
adopted in this country by prominent 
concerns. The largest gas-engine power 
plant to-day in operation is that of the 
Lackawanna Steel Company, at Buffalo, 
equipped with sixteen 2,000-horse-power 
two-cycle Koerting gas engines, as 
installed by the De La Vergne Machine 
Company. These engines are operating 
blower engines of vertical type. In the 
same company, at Buffalo, there are a 
number of 1,000-horse-power Koerting gas 
engines direct-connected to three-phase 
alternators and continuous-current gener- 
ators. All these engines are operated 
with blast-furnace gas. Another prom- 
inent plant is that of the California Gas 
and Electric Company, where three 5,000- 
horse-power gas engines are reported to 
be in operation. Earlier prominent 
European installations utilize in most 
instances the waste gases in iron mills, 
foundries, ete. There are, for instance, 
at the Krupp works, Friedrich-Alfred- 
Hütte, Rheinhausen, two Nuremberg gas 
engines of 1,200-horse-power capacity, 
each direct-connected to continuous-cur- 
rent generators operating 100 revolutions 
per minute, while two other units of the 
same type, but of 1,600-horse-power- 
capacity, operate blower engines. These 
latter units run at twenty-five to eighty 
revolutions per minute, and are capable 
of supplying 1,000 cubic feet of air at 
seven and one-half pounds pressure per 
minute. Another recent plant is that of 
the Sociedad de Gasificacion Industrial, 
Madrid, equipped with six 2,000-horse- 
power Nuremberg engines, direct-con- 
nected to 3,000-volt alternating-current 
generators, operating with producer gas. 
Another plant is that at the mining 
works of the Dortmund Actien Gesell- 
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schaft Consolidation, with 680-horse- 
power Nuremberg gas engines direct-con- 
nected to three-phase alternators, while a 
smaller unit of 160 horse-power is direct- 
connected to a continuous-current gener- 
ator. These engines operate with coke- 
oven gas. Besides the above-mentioned 
quality of gas, there are a number of 
plants operating with illuminating and 
natural gas. However, those using il- 
luminating gas are of smaller capacity, 
while that of natural gas are limited in 
the locality in which they can be used. 

All these examples serve to show the 
rapid advancement made in gas-engine 
practice during the last year and it will 
probably be not long before a number of 
plants are seen in the vicinity of large 
cities furnishing power for urban rail- 
roads, lights and general public service. 
An example of such a plant is the sta- 
tion of the Scheveningsche Elektriciteit 
Maatschappij, at Scheveningen, Holland. 
These gas engines, as well as the above- 
mentioned Nuremberg engines, are de- 
signed and manufactured by the Ma- 
schinenbaugesellschaft, Nuremberg, Ger- 
many, which is the originator of this 
type of engine, which is four-cycle. A 
prominent two-cycle type in Europe is that 
of the Oechelhaeuser system, a8 manu- 
factured at the Borsig works in Berlin, 
with which a number of prominent 
plants have recently been equipped, and 
units up to 4,000 horse-power are now 
under course of construction. 

Whatever type of plant is constructed, 
may it be water, steam or gas, the most 
noticeable tendency is to install a single 
central station in place of the numerous 
small plants equipped with large indi- 
vidual high-capacity units, supplying 
power to numerous consumers. 


Development in Europe in 1905. 


By C. L. Durand. 


three large hydraulic plants. The Vizzola 
station furnishes 12,000 kilowatts and has 
160 miles of lines. The Turbigo plant 
gives 3,500 kilowatts. Both these stations 
lie on the Tessin river. At Castellanza is a 
third plant of 5,000 kilowatts. To this ex- 
tensive system is soon to be added a fourth 
hydraulic station on the Poschiavano river, 
having 40,000 horse-power. At Zogno, in 
the Brembana valley, is a station which 
has been erected by the Conti company, 
using Itahan-made apparatus to the 
amount of 6,000 horse-power. The same 
company is operating a plant on the 
Tessin at Vigerano of about equal capac- 


ity. On the Adda river a 7,000-horse- 
power plant is in construction at Trezza. 
A Milan company has obtained a con- 
cession for a station on the Anza river, 
using a 400-foot fall, and will operate a 
power line to Milan. The municipality of 
Turin will shortly erect a plant on the 
Doire river for supplying the city circuits. 
In Switzerland we find considerable prog- 
ress in this direction, although there have 
not been so many new plants erected. The 
Compagnie de Industrie Electrique, of 
Geneva, has added some machines to the 
Vouvry hydraulic plant, which has a 
3,000-foot fall. One of the recent Swiss 
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projects relates to utilizing the Maira river 
for a large plant, and upward of 10,000 
horse-power can be obtained. The Medi- 
terranean coast region of France now has 
several large hydraulic plants. These are 
used for Nice, Toulon, Cannes and other 
localities on the coast. To the stations 
of Mescla and Loup, the Thomson-Hous- 
ton company has added a third plant at 
Plau du Var. ‘These stations all use 
three-phase current and can be connected 
together on the same lines. Lyons is to 
receive current from a new station at 
Moutiers over a 112-mile line, which is 
the longest in Europe. The Thury direct- 
current system, supplying 6,500 horse- 
power, will be used. A new company has 
been formed at Paris for operating a hy- 
draulic system in the valley of the Bienne, 
while a second company is to utilize the 
Ance river for a large plant. A number 
of new stations are to be erected in the 
Grenoble region. Among the hydraulic 
plants installed by the Westinghouse com- 
pany we may mention the station near 
Clermont-Ferrand, on the Sioule river. 
Sweden and Norway are commencing to 
utilize the large amount of water power 
which is at hand. The Drammen plant in 
Norway uses a forty-five-foot fall and 
. operates a 20,000-volt three-phase line. 
The Swedish Electric Syndicate has been 
formed for operating a vast enterprise in 
the south of Sweden, including a number 
of stations. The first project is to use 
seven plants on the Lagan river near 
Halmstad and a system of lines 200 miles 
long. Starting with 13,000 horse-power, 
it expects to double this capacity. 

Among the new steam-operated power 
plants we may mention the large station 
which is building in the neighborhood of 
Paris at St. Denis. It is to be one of the 
largest plants in Europe, and will be oper- 
ated entirely by steam turbine groups of 
the Brown-Boveri-Parsons type, built in 
Switzerland. These groups, of which 
there are three installed, will give 10,000 
horse-power each and deliver 10,000 volts 
three-phase current. The large Metro- 
politan station of Paris has had its capac- 
ity more than doubled in order to supply 
the new subway lines. The Thomson- 
Houston company has erected three up- 
right groups which have Corliss engines 
and Alternators of 2,100 kilowatts, de- 
livering 5,000 volts, and a fourth group is 
to be erected. At Marseilles a large plant 
of 7,000 kilowatts is to be put in by the 
‘ame company for the city circuits, In 
Germany 7,000-horse-power Brown- 
Boveri steam turbine sct has been installed 
at Essen, and a 10,000-horse-power group 
at Mannheim, 
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In regard to the progress of electric 
traction we may consider the electric rail- 
roads of standard gauge track which have 
been installed, also the use of electric 
trains upon certain sections of the main 
railroad lines, besides the projects for long 
or high-speed railroads. As to the electric 
railroads which are now running, we note 
the Amsterdam-Haarlem road, which is 
sixteen miles long and uses forty large mo- 
tor cars carrying two fifty-horse-power mo- 
tors. The trains use the 500-volt overhead 
system with an arched trolley. Current is 
supplied from a station located half-way 
along the line. The Valtelline road in the 
north of Italy has greatly increased its 
traffic, and is now running trains which 
are made up of a mofor car or locomotive 
of fifty-five tons and four or five trailers. 
In the region of Paris the new electric 
road running from the city to Versailles 
is working very successfully, and as the 
line is shorter it has taken a good deal of 
traffic from the steam railway. On the 
Orleans railroad electric trains are now 
running to provide for the suburban traffic 
as far as Juvisy, twelve miles distant. 
Special tracks have been laid along the 
railroad for the electric cars. The latter 
can thus enter the city and run upon the 
existing tracks along the Seine to the new 
station in the centre of town. Locomotives 
and motor cars supplied by the Thomson- 
Houston company are used here, with the 
500-volt direct-current system. One of 
the most successful electric roads in Swit- 
zerland is the twenty-five-mile line run- 
ning from Berthoud to Thoune. It is 
equipped on the Brown-Boveri three- 
phase system, using a trolley wire at 750 
volts. On each of the motor cars are 
mounted four three-phase motors of 
seventy horse-power, while the freight 
locomotives carry two 150-horse-power 
motors. In Sweden the government is 
testing a 300-horse-power Westinghouse 
locomotive on the single-phase system, as 
it is desired to use electric trains on the 
railroad lines. 

Some of the projects for electric rail- 
roads may be mentioned. In Germany 
a high-speed electric line to connect Berlin 
with Hamburg is one of the most im- 
portant projects. It is proposed to use 
express trains at a speed of eighty or 
ninety miles an hour. A Belgian project 
relates to a line from Louvain to the Ger- 
man frontier, which is to run trains at 
eighty miles an hour and shorten up the 
time from the German railroads to Brus- 
sels. In Sweden a movement is on foot 
for operating an extensive electric rail- 
road system in the southern region by 
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hydraulic power. 
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coast line in the south of France proposes 
to run electric trains from Cannes to the 
Italian frontier, and is now experimenting 
with a new form of locomotive. The 
Westinghouse company is to run a thirty- 
two-mile electric railroad from Rome to 
Civita Castellana on the 6,000-volt system, 
and another line from Bergamo to Valle 
Brembano. The Austrian government ex- 
pects to run electric trains upon the rail- 
road lines, using hydraulic power. 

Most of the new inventions in arc and 
incandescent lighting have been made in 
the way of incandescent lamps having the 
filaments formed of different metals. The 
manufacture of the tantalum and osmium 
lamps has been considerably improved dur- 
ing the year. The Siemens & Halske 
company already reports a large'sale of 
its new tantalum lamps. The osmium 
lamp, which at first could not be made to 
work above thirty-seven volts, now has an 
improved filament which will run on a 
110-volt circuit. Zirconium is used by 
Professor Wedding for lamp filaments. He 
claims that the lamp consumes two watts 
per candle-power and the life is about 
1,000 hours. The zirconium mineral is 
found in Ceylon, New Zealand and also in 
America. As to mercury-vapor lamps, 
one of the new forms is the Uviol lamp, 
so-called because it gives a large propor- 
tion of ultra-violet rays. It is made by a 
glass works at Jena. A new system has 
lately been brought out in Germany, 
known as the “Orthochrome” lamp. Its 
object is to supply the absence of the red 
rays. To a mercury-vapor lamp is added 
an ordinary incandescent lamp and the 
combination gives a nearly white light. 
Among the arc lamps we may mention the 
new Blondel arc which has lately appeared 
in Germany. The carbon is treated with 
magnesia and fluorides. When running 
on five amperes and forty-six volts it gives 
1,200 candle-power, with a yellowish light. 

In the field of electrochemistry we note 
a number of new electrolytic processes, 
either on an experimental or an industria] 
scale. The Carbide Society, of Gurtnellen, 
expects to go into the manufacture of 
steel, using the Kjellin process, and has 
increased its capital for this purpose. 
It expects to start up very soon with a 
500-horse-power furnace at first, but will 
then increase the capacity. Another Ger- 
man firm, the Röchling Steel Company, 
decided to begin the production of stea] 
using the same system, commencing ih 
a 1,500-horse-power furnace. In Italy the 
Stassano eleetrie furnace for producing 
steel is now being operated by the govern- 
ment at the Turin arsenal. One of the 
most successful processes in France is the 
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Gin system of electric furnace, which, be- 
sides other metals, will give a high quality 
of iron or steel which contains no carbon. 
Vanadium is one of the metals which it 
produces. The electric furnace process 
for glass is now in use in Germany by the 
Plattenberg glass works in Westphalia. 
The Becker process is employed here, and 
the furnace has a capacity of several thou- 
sand horse-power. It is said to take one 
kilowatt-hour per kilogramme of glass. 
The new Schwerin electric peat process is 
said to be very successful. The peat is 
treated by the current while spread upon 
a wire-gauge frame and the water is 
quickly expelled, after which the machines 
compress it into blocks for fuel. 

As regards the progress in telephone 
matters, the opening up of the Paris- 
Rome telephone line, which is one of the 
longest in Europe, is one of the principal 
events of the year. At Vienna the Ameri- 
can Strowger system is on trial in central 
station No. 2. It has been installed by a 
German company. The Bavarian admin- 
istration, owing to the success it had with 
the central battery system at Ludwig- 
shafen and Neustadt, is to install two sta- 
tions of the same kind at Wiirtzburg. The 
material is supplied by a Berlin firm. 
The common battery system is now ap- 
plied in the stations of Trieste and Carls- 
bad. We note two new forms of micro- 
phone. Signor Angelini, of the Rome sta- 
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tion, has invented a new granulated car- 
bon form with which he was able to speak 
with the Brussels station, a distance which 
could not be reached with ordinary instru- 
ments. The new Majorana transmitter 
works on the principle of vibrations pro- 
duced in a liquid stream or jet, which 
modify the current. It is said to allow a 
very high current to be used. 

In the way of telegraphy we note the 
opening up of several new submarine 
cables. One of these connects Costanza, 
in Roumania, with Constantinople, and 
completes the line from Berlin. A new 
cableship is building which is to replace 
the Podbielshi. It is owned by the com- 
pany which controls the Nordenham cables 
in Schichau, Germany. As regards the 
new telegraph and telephone cable which 
is to pass through the Simplon tunnel, 
the Swiss and Italian governments have 
come to an agreement by which each will 
bear the cost of the cable on its own terri- 
tory. The Swiss government has allowed 
a credit of $50,000 for this purpose. 

Wireless telegraphy is a branch in 
which we find the greatest activity during 
the year. Two large experimental stations 
are now operating between the suburbs of 
Berlin and the city of Dresden, covering 
100 miles distance. These stations are 
carried out on the most extensive scale, 
and are to be made the basis of future 
work. They are said to have cost $120,- 
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000. In France the minister of com- 
merce decided to organize a special service 
of wireless telegraphy and proposed to 
the war department to have three coast 
stations erected at Cherbourg, Toulon and 
Bizerta. Experiments are being carried 
out between the Eiffel tower at Paris and 
the Chalons military camp; also between 
Sainte Menchould and Verdun. The two 
French coast stations of Wissant and 
Porqueralles are now in operation. Dif- 
ferent forms of apparatus are being tried, 
but none will be definitely adopted before 
the Berlin congress of next year. The 
telegraph department of Hungary is 
working two stations at Csepel and Leo- 
poldau, near Vienna, a distance of 150 
miles. One of the largest of the German 
stations is located at Norddeich, in the 
northwestern part of the country. It is 
equipped with specially powerful appara- 
tus and at present is able to work to a 
radius of 1,000 miles. The mast towers 
are 220 feet high. The station communi- 
cates with Saragossa, Naples and St. 
Petersburg. The Turkish government is 
to establish a station at Rhodes and a 
second on the coast of Tripoli which will 
work at a distance of 400 miles. Siemens 
& Halske apparatus will be used here. 
A system will soon be operated between 
Iceland and the Continent. It will use 
either Marconi or the Telefunken ap- 
paratus. 


Electrical Patents in 1905. 


HE year 1905, insofar as the patent 
T office is concerned, has been a 
record-breaker, and this has been 
true in the field of electrical inventions 
as well as in every other art. It appears 
that there has been no great departure 
from the beaten track, however—no ge- 
neric patents to startle the world and 
revolutionize any line of industry. 

There are three divisions in the patent 
office given over exclusively to the con- 
sideration of applications relating to the 
electrical world, and a general estimate 
would place the number of applications 
for patents now pending in these divi- 
sions alone as somewhere between 7,000 
and 8,000, whereas the number of ex- 
aminers allowed such divisions is only 
twenty-one. It will therefore not seem 
strange that it requires from two to eight 
months to reach an application and se- 
cure an official action thereon after the 
same has been filed, though by dint of 
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hard work the electrical divisions have 
never more than 2,000 cases awaiting 
their action, the remainder of the appli- 
cations awaiting amendments on the parts 
of the applicants or the attorneys. In 
this connection it is certainly not out of 
order to note the fact that the patent 
office is the only self-sustaining and earn- 
ing institution under the government, 
and is yearly adding to its fund of over 
$5,000,000 net gain now lying in the 
treasury. Yet Congress refuses to afford 
relief for the congested condition of 
affairs and will not increase the facilities 
for transacting business, notwithstanding 
the enormous increase in the applications 
being filed and the consequent work to 
be done. 

In the division of electricity that 
handles generators, motors and the like, 
the alternating-current motors appear to 
siand at the head in the march of im- 
provements, though inventions in the line 


of details of all other classes are not 
forgotten. The division having charge 
of electric lighting apparatus reports 
great activity in mercury-vapor lamps, 
and closely associated therewith are the 
mercury-vapor rectifiers. The first 
patents on these were granted during the 
past year. The rectifiers are based on 
the discovery that the impulses of an 
alternating current can only pass in one 
direction through a mercury-vapor lamp, 
the opposite circuit being snuffed out. 
Consequently if an alternating-current 
generator is connected to one of these 
lamps, a direct current only will flow 
therefrom. This is now being carefully 
worked out, and enormous advantages of 
an important nature are being derived 
therefrom. Arc lamps also are receiving 
a great deal of attention, particularly the 
enclosed ares and the flaming arcs. In 
the latter, gas or vapor-forming sub- 
stances are incorporated in the carbon, 
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and this gas or vapor, when produced by 
heat, acts as a conductor to make a long 
arc having more light than the old carbon 
with the same amount of power. Incan- 
descent lighting is also very active, par- 
ticularly the so-called “Nernst” or glower 
lamps. 

Important advances are being made in 
car-lighting systems, and particularly the 
means for regulating the currents. The 
difficulty to be overcome in this line is 
‘obvious, when it is considered that the 
generators are driven from the car wheels, 
and the speed of the latter varies from 
. zero to sixty miles an hour. Automatic 
switches of various characters are pro- 
vided for throwing the lamps into circuit 
with the generators when the same have 
reached eufficient speed, or into circuit 
with storage batteries, when the speed 
of the generator is below normal. Auto- 
matic mechanical regulators have been 
provided for controlling the varying 
amounts, and now even these are being 
eliminated, and arrangements ure being 
perfected and patented whereby the 
variations and opposing actions of the 
circuits counteract and control themselves 
in order to supply an unvarying current 
_ to the lamps. 

In the classes of telephony and teleg- 
raphy great activity is being shown. The 
latter includes electrical indicators of 
various sorts for indicating speed, signal- 
ing and the like, and the term as used 
in the patent office is of much broader 
significance than as employed in the com- 
mercial world. Of course wireless teleg- 
raphy is interesting numerous inventors, 
and the past year has seen many improve- 
ments perfected. The art, however, is 
yet in its infancy. In telephones the 
automatic exchange system appears to 


Electricity in Sweden. 

Consul Bergh, of Gothenburg, reports 
that several of the old railway systems of 
Sweden are planning to substitute elec- 
tricity for steam as motive power, and 
that -plans are being considered to apply 
electricity to a canal recently purchased by 
the government. He says: 

“The Helsingborg Raa-Ramlisa rail- 
road (five miles )is now being changed to 
tse electric power. A power station is 
under construction in Helsingborg. The 
power is obtained from three suction gas 
engines, each of 100 horse-power, with peat 
as fuel. The power station is built by 
a Swedish firm which has the patent rights 
on said motors, which are said to be very 
economical in use, The owners of the 


ELECTRICAL REVIEW 


be at present a fertile field, and long 
strides have been made in this branch. 
At the same time the “hello girl” sys- 
tem has not been forgotten, and refuses 
to be classed as a back number. 

Of course among the thousands of ap- 
plications that have been passed and are 
being passed through the patent office 
numerous freak inventions are found. 
There is still the man that proposes to 
lift himself by his boot-straps, and the 
perpetual-motion crank is always break- 
ing out anew. For instance, it is no 
rare thing to have an endless chain inven- 
tion of the following character presented 
in an application for the consideration of 
the patent office examiners. Some eru- 
dite inventor will propose to take an en- 
gine and run an electrical generator with 
it. The current derived from this genera- 
tor is employed to heat an electrical heater. 
The heater in turn heats the boiler which 
supplies the steam to the engine and the 


extra current derived from the dynamo, 
not needed to operate the heater, is em- 
ployed for lighting or any other purpose 
desired. The patent office has a simple 
and convenient method of disposing of 
these cases by requiring a working model. 
Ordinarily they are never heard from 
again. 

In brief, it will therefore be seen that 
every line in the art of electricity is re- 
ceiving its full share of attention and 
is continuously being improved by the 
apprentice who has blundered upon a new 
idea, by the skilled artisan and by the 
professional inventor, and no advance ap- 
pears to be too trivial to protect by a 


patent or at least to have the attempt 


made. 
= Directly associated with the patent 
office matters is the registration of trade- 


' marks, and great changes have been made 


therein during the past year. A short 
statement of the same may be of inter- 
est. 


Gothenburg-Saré railroad (fourteen 
miles) have called for and received plans 
for the adoption of electric power for 
that road. The intention is to take the 
power from Yngercdsforsen, near the city 
of Falkenberg, by high-tension transmis- 
sion,, with a transforming station about 
six miles from Gothenburg. Three or four 
new short electric railroad lines near 
Gothenburg are also planned. It is re- 
ported that the cities of Skara and Lid- 
köping and certain companies are negotiat- 
ing for electric power from Vargons Aktie- 
bolag, at Trollhattan. The plant shall, 
to begin with, have a capacitv of 1,500 
horse-power. 

“The board of finances for the city of 
Lund has in a communication to the city 
council recommended the building of an 
electric power station in said city, and 


59 


In 1881 Congress passed a law provid- 
ing for the registration of trade-marks 
used in commerce with foreign nations 
and Indian tribes, but for séme inex- 
plicable reason failed to include those 
used in interstate commerce. In con- 
struing this law the supreme court 
quite recently decided that in order to 
infringe the registered mark and come 
within the provisions of the act it was 
necessary for the infringer also to employ 
the mark in commerce with foreign na- 
tions or Indian tribes. In fact, the law 
was defective in many respects and af- 
forded practically no protection, there- 
fore a new statute was passed in 1905. 

One of the particular features of the 
new law is that trade-marks used in inter- 
state commerce can be registered. As 


‘very few articles are not sold at least in 


two states, an enormous field is thus 
opened. But there are other important 
advantages now secured by the registra- 
tion of trade-marks. Among these the 
new statute is undoubtedly more liberal 
than the patent office has heretofore been 
as to what constitutes a valid trade-mark, 
and it affords the right of appeal from 
the unfavorable decisions of the patent 
office to the court of appeals, thus giving 
the final decisions to a court of three 
judges instead of one man. It is hoped 
that no illiberal practice as to registration 
will now become established. Also if 
another than the real owner should regis- 
ter a trade-mark, ways are provided where- 
in the wrongful registrant may be ousted 
in favor of the rightful owner. The term 
for which registration is in force is now 
fixed for twenty years, with the privilege 
of extending the time. A very important 
feature is that the right of action in the 
United States courts is given against an 
infringer who uses the mark in interstate 
commerce. 

These and other provisions, it is believed, 
will now secure adequate protection for 
all manufacturers and sellers of goods, 
wares and merchandise who have their 
trade-marks registered under and jin ac- 
ee with the provisions of the new 
aw. 


the so-called committee of electricity has 
recommended that the city should build 
electric street railways which should take 
the necessary power from said power sta- 
tion. | 
“Since the property of the Trollhattan 
Canal Company was purchased by the 
government the new board of managers 
was instructed to investigate the plans 
for a large electric power plant at Troll- 
hättan. Three engineers are working on 
plans which are not expected to be fin- 
ished and submitted to the Riksdag be- 
fore the year 1907. It is calculated that 
it will require three or four years to 
build the power station, and that the 
cost will not exceed $38 per effective horse- 
power. As the water power at Troll- 
hattan is large it is considered that cer- 
tain Swedish industries will derive ereat 
benefit from the plant when built.” 
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Washington to St. Petersburg—Overland. 


HE flag of the Mayflower waved 
and fluttered in the ocean breeze, 
disappeared from sight beyond the 

far, billowy horizon, and left the little 
group of watching colonists on Ply- 
mouth shore in _heart-breaking loneli- 
ness. Hardship, privation, death, they 
were prepared to meet and their cour- 
age never faltered, but to feel the break- 
ing of the last link that bound them to 
home and kindred, to gaze out upon the 
illimitable ocean and realize that across 
the boundless space no word could pass, 
this was the trial hardest to bear. Nearly 
two and a half centuries later the break- 
ing of the frail strand of wire lying 
at the bottom of the Atlantic, upon which 
high hopes had been based, thrilled the 
world with a feeling of profound disap- 
pointment. 

From the day of the discovery of the 
western continent, better means of com- 
munication between the new world and 
the old was the desire, the passion, the 
necessity of every day’s experience. The 
invention of the telegraph opened visions 
of wonderful possibilities of instantaneous, 
world-wide communication. The attempt 
to span the Atlantic ocean with a sub- 
marine cable had been made and failed. 
Ten thousand miles of costly telegraph 
cables were lying at the bottom of the sea, 
abandoned as useless, and the prospect of 
successfully working long lines of this 
character seemed almost hopeless. Then 
came the determination to reach the old 
world by an overland route. The time 
for such an undertaking was auspicious. 
During four years of terrible strife the 
government of the United States, while 
bending every energy to maintain and 
more firmly establish the principles of its 
founders, never forgot the injunction, 
“In time of war prepare for peace.” 

Among the brave, far-sighted men of 
that time, Wilham H. Seward was one 
of the foremost. “The insatiable mania 
for icebergs” of that distinguished 
American had better foundation in solid 
sense than any one understood. He had 
faith in both submarine cables and over- 
land telegraph lines. For years he had 
been studying the problems involved in 
“putting a girdle ’round the world in 
forty minutes,” and, with prophetic 
comprehension, clearly saw the desira- 
bility and the practicability of establish- 
ing “a line erossing Behring sea and 
uniting America with Asia and Europe. 
Under his instructions American Giplo- 
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matic officials in Russia had made 
thorough investigations of the physical, 
social and political questions bearing on 
the undertaking and a plan for its ac- 
complishment was developed. This plan 
did not simply contemplate telegraphic 
connection between Washington and St. 
Petersburg, but was intended as an im- 
portant step toward the establishment of 
one comprehensive system which should 
provide means for quick transmission 
of intelligence to all important points 
throughout the world. Seward fully re- 
alized the advantages of such a system 
and declared that “it is impossible to as- 
sign limits to the increase of national 
influence which must necessarily result 
from the new facilities we should ac- 
quire in that manner for extending 
throughout the world American ideas 
and principles of public and private 
economy, politics, morals, philosophy, 
and religion.” The monarch of the Rus- 
sian empire also had ambitious designs 
of providing means for reaching distant 
lands. Official records show that long 
before Seward’s scheme was announced 
he had made plans and preparations for 
extending the telegraph system of his 
government from the mouth of the Amoor 
river, across the straits of Tartary, over 
the island of Sakhalin, across the straits of 
LaPerouse, through Hakodadi, and across 
the straits of Sangar to Yeddo, the capi- 
tal of Japan. The difficulties in the 
way of extending Russian lines into the 
heart of Japan have somewhat increased 
since 65. 

The leading spirit in the Russian- 
American overland telegraph was Perry 
Macdonaugh Collins, a citizen of Cali- 
fornia, who had spent six years in the 
United States service as commercial agent 
for the Amoor country and as acting 
consul at St. Petersburg. During this 
period he made careful study of the sub- 
ject and, upon the close of his official 
duties, set to work to put his plans in 
operation. He secured liberal concessions 
and rights of way from Russia and Great 
Britain, returned to the United States 
and, most fortunately, enlisted the inter- 
est and cooperation of the Western Union 
Telegraph Company. That company had 
just completed a telegraph line across the 
vast western plains and over mountain 
ranges, cight thousand feet high, to the 
Pacific coast and, bv its great experience, 
administrative ability and financial re- 
sources, was fully prepared to carry the 


line onward to St. Petersburg. Funds to 
the amount of ten million dollars were 
provided and operations were promptly 
commenced and vigorously prosecuted. 
Large quantities of wire, insulators, sub- 
marine cables and other building materials 
were procured, both in this country and 
in England, and ships for the transporta- 
tion of men and supplies were purchased 
and despatched to various points on the 
northwestern coasts. In thirty days ves- 
sels from New York and Liverpool were 
speeding toward Cape Horn and the Isth- 
mus, while others, selected from Pacific 
fleets, were gathering at San Francisco, 
which was made the headquarters of the 
expedition. 

While supplies, in liberal quantities and 
of the best quality, were essential, the need 
of competent men was still greater, and 
these were forthcoming. Out of the Civil 
War period came men endowed by native 
qualities and stern training, with high 
courage and that resilient toughness of 
fibre, physical, intellectual and moral, 
which fitted them to successfully meet any 
emergency and overcome all obstacles. 
Colonel Chas. S. Bulkley, an army officer 
and an experienced telegrapher, was placed 
in command of the field work. He selected 
one hundred active young men as leading 
explorers and superintendents, many of 
whom were telegraph operators and engi- 
neers. Four hundred additional men were 
employed to do the actual work of con- 
structing the lines, and placed under the 
direction of Edward Conway. Among the 
leaders were Franklin L. Pope, his brother 
Ralph; George Kennan, Frederick 
Whymper, brother of the famous Alpine 
climber; Professor Dall, of the Smith- 
sonian Institution; George Willoughby 
Maynard, the artist, and other well-known 
men. Major Serge Abasa, a prominent 
and influential Russian military offcer, 
had command of the Siberian section of 
the line. The names of the explorere are 
too many to be noted, the title of “hero” 
fits them all. The parties were organized 
on a semi-military basis, principally for 
the reason that this would give them a 
better standard in Russian territory. The 
officers were commissioned by the govern- 
ors of several states. Bulkley was a 
colonel, and Frank Pope a major on the 
staff of Governor Andrew, of Massachu- 
setts. Quite a number of the men held 
commissions from the governor of Cali- 
fornia. A spirit of high emprise and 
heroic adventure filled and animated the 
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heart of every man in the expedition. 
That there was a dash of danger in the 
work before them only made them the 
more anxious to begin it. 

The outlook was inspiring. The build- 
ing of a telegraph line, more than eight 
thousand miles long, through an unknown 
land; a thread of light weaving through 
the dark mazes of trackless wildernesses, 
blazing a way which railroads and steam- 
boat lines should follow, the opening of 
new countries and the development of 
their wonderful resources; the civilization 
of the western, liberty-loving land enter- 
ing the wide-open back door of ancient 
eastern empires, teaching the lesson of the 
kinship of humanity and hastening the 
day of universal peace! The impatient 
eagerness of the telegraph pioneers was 
fully justified. 

The desire for adventure did not long 
remain unsatisfied. Once outside the 
Golden Gate there was never lack of ex- 
citing experiences. Tempestuous storms, 
dense fogs, rocky and uncharted shores, 
never in sight but dangerously near, re- 
quired constant vigilance and skilful sea- 
manship to escape destruction. To give 
additional zest to the voyage it was re- 
ported that the privateer Shenandoah 
was cruising in those waters and pro- 
jectiles from her guns were always looked 
for. The second day out George Kennan 
scratched from his map the old name of 
the great body of water over which they 
were sailing and renamed it the “Terrific 
Ocean.” 

For forty-seven days the little brig, 
Olga, carrying him and his three com- 
panions to Petropavlovski, never saw a 
gleam of sunshine, but plunged and rolled 
through fog and fearful seas, driven 
furiously forward by raging hurricanes 
and bafiled by contrary winds, guessing 
at its course and whereabouts. The Dutch 
captain of the vessel guessed right, and in 
the middle of one dark night hove to 
within twenty miles of the exact spot he 
Was seeking, and waited for morning-light 
to give him a glimpse of the snow-white 
mountain peaks behind the harbor of 
St. Peter and St. Paul; and when the 


explorers stepped on shore they were more. 


than a thousand miles from the nearest 
point on the route of the proposed tele- 
graph line. The other vessels of the 
feet passed through similar exciting ex- 
Periences, | 

From San Francisco four main parties 
were sent out in different vessels. One of 
these, under Franklin L. Pope, went to 
he mouth of the Frazer river, in British 
Columbia, to explore the country along 
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that stream and across to the Yukon; the 
second, under Robert Kennicutt, to St. 
Michaels, on Norton sound, to go up the 
Yukon valley and meet the British Colum- 
bia party, and also to locate a route north- 
west to Behring sea; the third party, in 
charge of Collins L. MacRae, was landed 
in Anadyr bay to explore the country west- 
ward to Behring sea and eastward up the 
Anadyr river to meet the men of the 
fourth division to which, starting in at 
Petropavlovski, was assigned the task of 
surveying the country between the Amoor 
and Anadyr rivers. Major Abasa was in 
command of the entire work in Siberian 
territory, with George Kennan and Rich- 
ard J. Bush as his principal assistants. 

Within three months from the sailing 
of the fleet from San Francisco, fifty reso- 
lute explorers were energetically and en- 
thusiastically at work in various sections 
of the country through which the line was 
to pass, navigating turbulent rivers, forc- 
ing their way through virgin forests, trav- 
eling across snowfields and glaciers, climb- 
ing mountain ranges, conquering Matter- 
horn summits without guide or com- 
panion ; leading “strenuous lives” in truth, 
without the stimulating concomitants of 
snap-shot photographers and daily news- 
papers to publish their exploits to the 
world. The surveying parties were usual- 
ly composed of one American leader with 
one or two native guides, and sometimes 
with an additional white man. The jour- 
neys undertaken by them ran into thou- 
sands of milee and through the greatest 
difficulties. Everywhere they were met 
with the positive assertion of persons best 
acquainted with the country to be trav- 
ersed that the proposed undertaking was 
impossible, but they had set out to do im- 
possible things, and they succeeded. In 
scores of instances when native guides be- 
came lost and were wholly unable to find 
their way, the intrepid explorers, facing 
death by starvation or freezing, with a 
pocket compass in one hand and a Colt’s 
revolver in the other, led their parties 
and pushed onward, and never failed to 
reach their destination. 

After Kennan’s trying sea-trip he was 
prepared to meet greater trials and hard- 
ships in Kamchatka, which he had pic- 
tured as a land of frozen horrors, and was 
astonished and fascinated to find himself 
in a Garden of Eden. In company with 
one American and two natives he trav- 
ersed the entire length of the peninsula. 
For the first week of the journey they rode 
on horseback through a warm, fertile val- 
ley, rich with luxuriant verdure, beauti- 
ful, fragrant flowers, wild fruits, singing 
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birds and all delightsome things. For 
many days they sailed in a houseboat con- 
structed of three dugouts lashed together 
and covered with a platform on which a 
tent was pitched and a couch of fragrant 
hay and soft bearskins was spread. Down 
the peacefully flowing stream, margined by 
green, grassy meadows and wooded hills, 
and backed by distant, towering mountain 
peaks, robed in eternal snow and wreathed 
in white volcanic smoke, they floated and 
dreamed, told stories and sang songs of 
their native lands and absorbed strength 
for harder travel ahead of them, which 
came soon enough. For other days they 
climbed forbidding hills through narrow, 
rocky ravines, where their main diversion 
was found in pulling their horses out of 
streams after tumbles down precipices 
fifty feet high. Driven out of the moun- 
tains by a terrible storm of wind and snow 
in which they were lost, they followed the 
compass to the sea and, along a narrow 
beach, they ran a wild race of thirty miles 
with the incoming tide, while death fol- 
lowed close behind them. They won the 
race by five minutes and then hurried for- 
ward for another day and night without 
food or fire. And this experience was only 
a mild prologue to the tragedies of the 
year. At the end of this Kamchatkan 
trip of one thousand miles in three 
months Kennan spent a few days in col- 
lecting supplies and then started on anoth- 
er thousand-mile journey, in the dead of 
winter, from Ghijiga to Anadyrsk. Upon 
reaching the place he heard vague rumors, 
that had come through native sources, 
of a wonderful discovery described as 
smoke pouring out of a snowdrift through 
a sheet-iron stovepipe. Concluding that 
this must be the winter quarters of the 
men landed in Anadyr bay, and fearing 
that they might be in distress and danger, 
he immediately set out to find and rescue 
them. Three hundred miles of blank, 
snowy waste lay between him and the 
winter hut, and its locality was unknown. 
With three companions he traveled 
through terrible storms in temperatures 


falling to fifty degrees below zero. For 
the last fifty miles they were without fuel 


and were obliged to travel continually to 
escape certain death from freezing. Over 
and over again the men fell from exhaus- 
tion but, providentially, there was always 
one of the number able to hold out to 
aid the weaker men and keep them mov- 
ing. Just when failure and death seemed 
inevitable the stovepipe was discovered. 
In the hut five men were whiling away the 
dreary days, fortunately, with a good food 
supply, an American cooking-stove and 
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ground pine, gathered in the summer, for 
fuel. Three days were given to hasty 
preparations for the return journey, .the 


camp was then abandoned, and all re- 
. turned to Ghijiga in safety. In the sec- 


ond winter Kennan made another journey 
to Anadyrsk and back with six cossacks, 
none of whom could understand a word of 
English. From Ghijiga he proceeded to 
Ohkotek, and upon the termination of 
his telegraphic service, having traveled 
seven thousand miles in his journeyings 
and wanderings in the arctic regions, he 
took a pleasure trip to Moscow, which 
occupied ten weeks of steady day and 
night travel by dog sledges. 

Bush, in his territory, was constantly 
engaged in equally daring and hazardous 
exploits. He. sailed around Sakhalin 
island, landed at the head of the gulf of 
Tartary and proceeded down the Amoor 
river to the point near its mouth, from 
which the telegraph line was to start on 
its long way to Behring sea. Thence into 
the land of the Tungusians, riding on the 
backs of reindeer, his party threaded 
forests and swamps, crossed range after 
range of icy mountains, and reached the 
highest point in eastern’ Siberia, where 
the waters flow southward into the 


:Ohkotsk sea, and northward into the Lena 


river and the Arctic ocean. Determined 
to get a view from one of the highest 
peaks, and unable to induce any of his 
fellow travelers to accompany him, he 
made the attempt to scale the heights 


calone, and succeeded. He climbed steep 


precipices of smooth ice, cutting stepa 


with his pocket knife, clinging to jutting 


points of rock, crawling around corners 
projecting over fathomless chasms, and 
gained the summit where, for half an 
hour, he looked over a world of snow- 
white plains and slopes, dark forests 
sweeping away to the horizon, great 
rivers running in every direction, and 
mountain peaks by hundreds, uncounted, 
towering to the skies. Deeply impressed 
by the awful grandeur and solemnity of 
the scene, he still held to the one pur- 
pose of the expedition and, out of many 
possible routes by which the telegraph 
could be built through the desolate land, 
selected the best. He continued his 
journey to Ohkotsk and thence to Ghijiga, 
a distance of twenty-four hundred miles. 
The following season he went over the 
route to the mouth of the Anadyr river 
and Behring sea. In one respect his ex- 
perience with reindeer travel was peculiar. 
There were many wide rivers to cross and, 
as the reindeer could not stand on the 
ice, it became necessary to slide them 
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down the banks, from twenty to one hun- 


dred feet high and haul them across the 


river and up the opposite banks. One of 
the most’ surprising incidents noted by 
Bush occurred when, upon entering the 
camp of the most barbarious Siberian na- 
tives, he heard a chorus of boys singing 
“John Brown’s Body Lies Mouldering in 
the Ground.” He was still more astonished 


. to meet, in one of the most smoky and 


filthy tents, a beautiful blonde girl, 
dressed in tasteful fur garments and with 
a clean face. During their winter of 
isolation on Anadyr bay, MacRae and his 
men thoroughly surveyed all the territory 


roundabout Behring sea. Through the 


entire Siberian campaign Major. Abasa, 
imbued with a spirit of autocratic mili- 
tary domination, and with the combined 
intrepidity and dash of Russian cossack 
and American cowboy, was always on the 
move, stopping for no personal hardship, 
directing, encouraging, and urging haste 
at all times. He visited every part of the 
route and accompanied his assistants on 
many of their hardest trips. The selection 
of routes was closely followed by the actual 
work of construction. With the aid of 
native workmen large quantities of poles 
were cut and distributed along the line, 
while the wire and other material were 
collected at the. most convenient seaports. 
At the outset some of the native tribes 
understood that the poles were to be set 
close together along the routes marked 
out and, fearing that this would circum- 
scribe the free travel of their herds of 
reindeer, were violently opposed to the 
telegraph. When they were made to re- 
alize that the largest herds could pass 


between the poles their opposition ceased. 


In one camp of workmen, who were in- 
structed to cut poles six inches in diam- 
eter, a long discussion regarding the 
strange innovation was held with the con- 
clusion that it was to be some sort of an 
elevated road and that such small poles 
would not support it. At the end of the 
season they had delivered an immense 
number of logs, five times one size given 
in the specifications. 

In Alaska and British Columbia the 
work of telegraph exploration and con- 
struction was promptly commenced and 
vigorously prosecuted. Kennicutt and his 
associates, among whom were Dall, Ketch- 
um, Ennis and Whymper, explored the en- 
tire valley of the Yukon and many of its 
tributaries, then an unknown land. It 
had been a disputed question whether the 
Yukon emptied into the Pacific or the 
Arctic ocean, and the location of this 
stream along its entire course by Kenni- 
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cutt’s party proved of immense value. 
Numerous trips up and down the river, 


both in summer and winter, were made by 


members of the expedition. They ascend- 
ed the stream, laboriously paddling their 
boats or walking along the banks, pulling 
them over rapids and carrying them 
around waterfalls. Forty days were spent 
on these upward journeys, while the re- 
turn trips were accomplished in four days 
of rapid, reckless travel, rushing down 
with the swift currents, through dash- 
ing, surging rapids and shooting over 
waterfalls. Ketchum and Labarge made 
a memorable journey of six hundred 
miles from the mouth of the Yukon to 
Fort Selkirk, starting out against the 
protestations of their associates, with only 
three days’ provisions, penetrated a sec- 
tion of country never before visited by 
white men, obtained valuable information 
and returned in an incredibly short time. 
The country from St. Michaels to Behring 
sea was surveyed and a point selected for 
the connection between the land line and 
the submarine cable. The Alaska men 


even went outside of their own territory 


and surprised the camp on Anadyr bay by 
neighborly visits. 

The immense stretch of wild territory 
between the Yukon and the Frazer rivers, 
embracing a thousand miles of virgin for- 
est, many lakes from ten to one hundred 
miles in length, mountain ranges and riv- 
er valleys, was tramped over and careful- 
ly examined by Major Pope and his men. 
They started at Quesnel, on the Frazer 
river, followed up that stream for a con- 


siderable distance and then struck into 


the woods to the northwest.. They chopped 
a way through tangled underbrush and 
fallen logs, forded and bridged rivers, 
climbed mountains, camped in solitudes 
far from civilization, supplemented their 
store of scanty rations by fishing and 
hunting and found never-ending delight 
in the romantic witchery of the wildwood. 
At the northern end of lake Tatla they 
built a substantial log house for winter 
quarters and for a permanent telegraph 
office and remained there two months 
waiting for the snow to become consoli- 
dated and fit for travel. The early train- 
ing of these hardy boys from the Berk- 
shire hills fitted them to withstand a 
temperature of fifty-five degrees below 
zero and their letters home were filled 
with glowing accounts of good times. On 
the days of extreme cold the forests re- 
sounded with apparent volleys of musket- 
rv, which were caused by the bursting of 
big trees. 


In the month of January, 1866, Pope 
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secured four dogs, made harnesses for 
them and selected one white man and two 
Indians as companions for a three months’ 
journey. The courage of the Indian 
guide who had agreed to accompany 
the party failed at the critical moment 
and Pope, “trusting in Divine Providence 
and the magnetic needle,” set out to find 
a way to the Stikine river and meet Ken- 
nicutt’s men on the Yukon. With snow- 
shoes on his feet and a thirty-five-pound 
pack on his back he took the lead, break- 
ing a trail through five feet of snow, while 
the dogs floundered after with their heads 
barely visible above the drifts. When the 
dogs became too tired to pull the sleds 
the men helped them; when dogs gave 
out entirely the men carried them and 
pulled the sleds themselves. They were 
often compelled to make stops of a few 
days to let the dogs recuperate. Such oc- 
casions were improved by Pope in climb- 
ing neighboring mountains searching for 
the stream that led to his destination. He 
discovered the sources of rivers flowing 
southward into the Frazer, westward into 
the Pacific and northward into the Mac- 
kenzie and the Arctic ocean. Down the 
Stikine river the party proceeded, travel- 
ing along its icy bed and over its rocky 
banks; into a deep, weird cañon, with 
walls hundreds of feet in height; along 
a narrow shelf of ice with a furious tor- 
rent on one hand and a bare wall on the 
other, and dangers at every point. Up 
precipitous ledges three hundred feet 
. high, and over a forty-mile portage, the 
men carried supplies, baggage, sledge 
and dogs, working sixteen hours every day, 
making all possible haste to reach the end 
of the journey before the snow became too 
soft for travel and their food‘ supply be- 
come exhausted. The “impossible” wae 
accomplished and success crowned their 
efforts. 

At the close of the year’s work Pope, 
who was the most experienced and compe- 
tent telegraph engineer in the whole ex- 
pedition, expressed the opinion that the 
entire line, from the Frazer to the 
Amoor, could be completed by the fall of 
1867, and reports from other departments 
confirmed that opinion. To reach that 
end the energy of every man was put 
forth. To them, in their isolation, tidings 
from the world seldom came and they were 
m ignorance of the progress of events. 
The Atlantic cable had been in operation 
many months before the news reached 
them and orders to abandon the overland 
enterprise were received. They were sadly 
disappointed, and reluctantly obeved in- 
structions to return to their homes. 
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Along in the years 66, ’67 a strange 
spell fell on all that Russian domain, the 
result of vague reports, passed from tribe 
to tribe, that some great change was im- 
pending. What that change was to be 
the people did not comprehend, but all 
hopefully awaited its coming. When they 
realized that the imperial flag was to come 
down and be replaced by the Stars and 
Stripes, joy was universally felt on the 
American side of Behring straits and dis- 
appointment filled the land of their neigh- 
bors that they too had not been included 
in the transfer. 

Thirty-five years later, when the people 
of the United States desired to run a 
line of telegraph to the northwestern tip 
of the continent, they said “by your leave” 
to nobody. The entire route lay within 
their own domain. In less than three 
years the officers and men of the army 
signal service, under the direction of 
General A. W. Greely, laid more than two 
thousand miles of submarine cable, con- 
necting Seattle with Valdez; built more 
than fifteen hundred miles of land line 
between Valdez and St. Michaels, and 
spanned Norton sound by means of wire- 
less telegraphy. The records of the ex- 
periences of the Russian-American ex- 
plorers, in 1866, and of the officers of the 
signal corps, in 1903, tell stories of in- 
domitable spirit, personal heroism, severe 


labor and hardships, and splendid achieve- 


ments that are identical. The successes 
of the former were the result of individual 
interest and enthusiasm, harmonized and 
concentrated in one grand endeavor; the 
accomplishments of the latter were at- 
tained under a régime of “military soli- 
darity,” which relentlessly forces men, 
willing or unwilling, to obey orders and go 
forward. In one respect the work of the 
army has been more important than that 
of the pioneers. General Greely’s men 
constructed, completed, and are main- 
taining, in actual service, nearly four 
thousand miles of line. The poles are 
standing and the wires are humming 
along a route that leads across perpetually 
snowbound Arctic wastes, through vast 
forests, over mountain ranges ten thou- 
sand feet high, seamed with glaciers and 
encased in ice, and along rivers where 
summer floods sweep everything away. 
The routes selected in 1866 have been fol- 
lowed to a considerable extent by the lines 
built since that time in Alaska and British 
Columbia, and the work of the early period 
has been of much advantage to the later 
enterprises. No country more difficult 
for telegraphs exists anywhere. In ex- 
ecuting the work the officers and men of 
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the army, laboring summer and winter, 
often met emergencies that called for de- 
cided action quite as urgent as though 
they were facing the enemy in time of 
war. They traversed the country from 
end to end, making journeys of great 
length in the dead of winter and under 
most trying circumstances. One of the 
officers made a three-day trip over a bleak, 
icy mountain, with a steady temperature 
of sixty-eight degrees below zero and the 
wind blowing fifty miles an hour. Dur- 
ing this journey he was obliged to assiat 
the dog team in hauling the sled over 
hard places and keep his only companion 
from. freezing to death by constant aid 
and encouragement. For pluck and en- 
durance the young officers far excelled the 
toughest Indians. When the West Point- 
ers went to Alaska they packed away their 
uniforms and insigina of rank, put on 
heavy Arctic clothing and enveloped them- 
selves in blue denim kimonas with fur- 
lined hoods. This garment, a modifica- . 
tion of the Russian “parka,” has proven 
the best protection against cold winds 
and is one of the necessary adjuncts of 
Arctic travel. 

Upon completion of the work a line of 
vigilant army pickets was stationed, forty 
miles apart, to stand guard over the frail 
thread of wire, exposed to danger from 
fire and flood, storm and tempest. Day 
and night they watch and listen to the 
heartbeats of humanity pulsating round 
the world, and upon the slightest sign of 
danger they take prompt measures to 
protect their charge. Three men and four 
dogs comprise the force at each station. 
In case of interruption to the line two men 
set out together to repair the break. In 
winter they travel with a dog-sled, carry- 
ing wire, tools, provisions, a tiny cook- 
stove and a light tent, never forgetting to 
take that most necessary of all implements, 
an axe, with which to cut firewood and 
ice, and, on occasions, to chop off their 
frozen foot-gear. When they are com- 
pelled to stay out over night or are caught 
in a storm, they pitch their tent, set up 
housekeeping and wait for morning or 
clear weather. 

The manufacture, transportation and 
laying of the Alaskan cables was an under- 
taking of great magnitude which was per- 
formed with despatch and marked suc- 
cess. In 1865 ocean cables could not be 
made in the United States. The cable in- 
tended for crossing Behring sea was pro- 
cured in England and shipped round Cape 
Horn. When cables were needed in 1903, 
American enterprise proved equal to the 
occasion and was prepared to supply the 
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world. The requisite quantity was manu- 
factured in New York and shipped on 
special trains across the continent, where 
a government vessel awaited it. The ship, 
heavily laden, sailed over a stormy sea, 
whose bottom was little known, against 
sweeping tides and currents and along 
dangerous coasts, paying out the line that 
avoided the route through British ter- 
ritory and placed the entire line under 
the American flag. Two weeks after the 
last section was submerged an inquisitive 
forty-foot whale, jealous of intruders into 
his domain, ate the insulation from twenty 
feet of the wire and was electrocuted. 
The same week the cableship Burnside 
ran on a rock and received injuries that 
took two months to repair. Ten days 
after she was again in serviceable condi- 
tion, the cable and the dead whale were 
hauled up and the line put in working 
order. 

The pioneers ran their telegraph lines 
through many places that have since be- 
come famous as gold-producing localities, 
and in digging holes for the poles often 
threw up earth rich in the precious metal. 
The laborers picked up a few of the big- 
gest nuggets and then rammed the au- 
riferous earth around the poles to hold 
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them firmly in place and enable them to 
withstand the winter gales and summer 
floods. They were building a telegraph 
line, not prospecting for mines. Neither 
dangers, hardships nor opportunities for 
personal profit swerved them from the 
one clear purpose of the undertaking. 
Two years ago a private soldier of the 
United States army, while driving a finely 
tempered steel bar into the frozen earth, 
struck something no harder, but of a dif- 
ferent texture, which appeared to show 
indications of gold. He filled his pockets 
with fragments of the rock, marked the 
pole with strange hieroglyphics and at 
the first opportunity sent his specimens 
to an assay office. The result proved 
them to be richer in gold than ore from 
many of the most profitable mines in the 
country. The telegraph pole that stakes 
out the soldier’s claim stands in a section 
of the line forty miles long, with thirty 
poles to the mile, and the soldier is the 
only person in the world who can find it. 
His term of enlistment will expire in six 
months. 

On Christmas day, 1902, a soli- 
tary, famished individual came into a 
government telegraph camp in the Tanana 
valley seeking food, of which he was in 


ed 
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great need. Just before leaving he had 
a moment’s whispered conversation with 
one of the men who had shared rations 
with him. His secret passed from one 
to another, and within twenty-four hours 
every civilian in the party was madly 
racing over the desolate hills, without 
provisions, tools or means of shelter, to the 
new gold-fields discovered by the starv- 
ing prospector, which were on the site of 
the present flourishing city of Fairbanks. 

Away out near the farthest point on 
the American side of Behring sea a line 
of telegraph poles, erected in 1866, is still 
standing, sound and strong. Their per- 
manency is due, as explained by a recent 
scientific visitor to that locality, to the 
fact “that they are not subject to the rav- 
ages of tropical insects.” Overlooking that 
spot stands a high, conspicuous, wireless- 
telegraph tower erected by General Greely 
in 1904. For thirty-eight years the old 
line has remained dumb. From the new 
tower electric signals flash and pulsate a 
thousand miles out to sea, calling to ships 
whose masts are tipped with the new St. 
Elmo’s fire, and far across Siberian wastes, 
studded with mountain peaks, bearing 
a message from the new liberty-loving 
world to the liberty-longing millions of 


ancient empires. The world awaits the 
answer. 


Electrical Progress in Britain. 


N ONE department of Britain’s in- 
l dustrial life the Prince of Wales’s 
warning trumpet call “Wake up, 
England !” after his tour around the 
world did not fall on idle ears. The 
electricians of the old country have been 
keenly alive to the possibilities of the 
new agency with which human power has 
invested itself at the dawn of a fresh cen- 
tury. Electrical development in England, 
retarded twenty years ago by initial ob- 
stacles raised by Parliament through the 
conservative spirit inherent in the national 
character, has in the last three or four 
made rapid strides. The native engincer- 
ing profession may with reason congratu- 
late itself that ground lost at the begin- 
ning of the era of electricity has been 
to a large extent recovered. To-day Eng- 
land on her own soil in the invention and 
installation of electrical apparatus under 
every form is keeping pace with her rivals, 
America and Germany. But recent prog- 
ress has been so rapid that the full ex- 
tent of the advance made has, as vet, been 
hardly realized. 
In England, electricity, apart from 
telegraphy, became familiar to the pub- 
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lic first as an illuminant. Its use as a 
motive power in traction followed slowly. 


The telephone is still making its way into. 


For the thousand and 
one adaptations to household purposes 
the advantages to be derived from its 
employment as a maid of all work have 
yet to be appreciated. But in the main 
direction the practical British genius has 
seized on the new agency with promptness 
and avidity. One can not take a tour 
through Great Britain in a visit, especially 
to the great industrial shipping and 
manufacturing centres of the northern 
counties, without being struck by the evi- 
dence of the intense energy now being 
thrown into electrical development. 

The supply of electricity in bulk is 
the dominant factor. 


universal favor. 


Owing to the concentration of great 
masses of population in the cities and 
manufacturing districts and the proximi- 
ty of coal fields and other natural re- 
sources it is recognized by leaders of in- 
dustry that in the race for the world’s 
commerce Britain already possesses ad- 
vantages which may offset those points 


in which she is handicapped in compe- 
tition with her rivals. 
ELECTRICITY SUPPLY AREAS. 

The idea of establishing in various 
parts of the country centres of electric 
power supply wherever the industrial 
population is already located has taken 
firm hold of Parliament, capitalists and 
power users. England and Scotland 
have been mapped out into large areas, 
which private companies have marked 
out for their special spheres of opera- 
tion for the supply of electric power. 
The first power bill of this kind was only 
promoted in 1899, and embraced a large 
arca in the centre of England. But a 
number of schemes have now been sanc- 
tioned by Parliament covering nearly all 
the industrial areas of the kingdom. Be- 
tween twenty and thirty of these com- 
panies have now begun actual operations, 
and the past twelve-month has seen the 
opening of great generating stations, 
erected by several of the younger com- 
panies. The total capital of the com- 
panies authorized by Parliament amounts 
to nearly $150,000,000. Only the financial 
depression of the last two or three years 
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has prevented the rapid execution of the 
schemes for which actual authority has 
been obtained. 

In the next session of Parliament, from 
February to August, the applications for 
private bills relating to electricity num- 
ber 156. This number includes thirty- 
two of the larger schemes for electric 
lighting and power supply. There are 
ten bills for electric railways and twenty- 
four electric tramway bills. The most im- 
portant bills to be dealt with by the 
special Parliamentary committees will be 
those relating to the supply of electricity 
in bulk to the metropolis, London, where 
the interests at stake are of gigantic mag- 
nitude, municipally and financially. 

The companies already in the field dis- 
tributing electrical energy in bulk over 
their respective areas are the following, 
as shown in the accompanying map: 

England-—North Eastern District— 
Newcastle-on-Tyne Electric Supply Com- 
pany, Durham County Electric Power 
Company, Cleveland & Durham. 

Northern—Lancashire Electric Power 
Company, Yorkshire Electric Power Com- 
pany (Leeds), Northwestern Electricity 
ower Company, Derbyshire & Notting- 
hamshire Power Company. 

Midland—Shropshire & Worcestershire 
Electric Power Company (Birmingham), 
Leicestershire & Warwickshire Electric 
Power Company, Gloucestershire Electric 
Power Company (Bristol). 

London—North Metropolitan Electric 
Power Supply Company, Kent Electric 
Power Company. 

Wales—North Wales Electric Power 
Company, South Wales Electrical Power 
Distribution Company (Cardiff), Car- 
marthenshire Electric Power Company. 

South—Cornwall Electric Power Com- 
pany, Somerset & District Electric Power 
Company. 

Scotland—Clyde Valley Electrical 
Power Company (Glasgow), Scotland 
Central Electric Power Company, Fife 
Electrical Power Company, Lothian Elec- 
trie Power Supply Company, Newcastle 
Company (the pioneer). 

f these power companies the New- 
‘astle-upon-Tyne Electric Supply Com- 
pany 18 regarded as the pioneer company 
of the country, and the history of its devel- 
opment during the fifteen years of its ex- 
Istenee taken in conjunction with its con- 
"istent career of commercial success en- 
titles it to first consideration in any 
survey of recent electrical progress in 
England. The company started in 1889 
ag merely an electric lighting business 
i acem in a comparatively small area, 
Ut its directorg included men connected 
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with some of the most important indus- 
trial firms in the North of England and 
from a small company dealing with a 
single city it has, step by step, embraced 
the whole area of Tyneside and the neigh- 
boring county of Durham. It is now 
authorized by Parliament or by agree- 
ment to supply electric power for all 
purposes over a district of 625 square 
miles. It probably supplies a greater 
variety of customers than any other sys- 
tem, as, besides its original lighting of 
streets and houses, it generates electricity 
for the Tyneside tramways, the North- 
eastern Railway’s local electric lines, 
warehouses and workshops, and almost 
every form of factory in addition to sup- 
plying other local authorities in bulk, 
several municipalities possessing their 
own parliamentary privileges finding it 
more convenient and economical to use 
the current afforded by the Newcastle 


companys mains. 
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ELECTRICAL UNDBRTAKINGS IN GREAT BRITAIN. 


It has an output of 50,000 horse-power 
and is increasing that amount to meet the 
growing demand for its supply, whether 
for traction, factory power, lighting or 
bulk supply to minor companies and 
authorities. Its three chief generating 
stations are at Pandon Dene, Neptune 
Bank and Carville with seven substations. 
The Neptune Bank station, built in 1899, 
was designed to supply three-phase cur- 
rent at a pressure of 5,500 volts and a 
periodicity of forty cycles to replace the 
single-phase system operated in the origi- 
nal Pandon Dene station. But in its turn 
the Neptune Bank station has been quickly 
superseded as the company’s main pro- 
ductive station by the building of the 
Carville power-house, whence the energy 
is now chiefly derived for the supply of 
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electricity to the Northeastern Railway 
Company and the adjacent shipyards on 
the Tyne. Two main cables are being 
laid into the Durham district of a length 
of eighty miles. 

THE CARVILLE POWER STATION. 

The Carville station was opened in 
1904. It was designed by a young engi- 
neer, Mr Charles H. Merz, with special 
attention to the desiderate of security of 
supply combined with low capital cost. 
It is admirably fulfilling its purpose and 
has been taken as a model in the construc- 
tion of many power-houses all over the 


United Kingdom. The leading features 


were: (1) the use of steam turbines; (2) 
the adoption of “the complete unit” sys- 
tem under which the station plant is di- 
vided into a number of complete sec- 
tions operated independently; (3) the use 
of water-tube boilers of the marine type; 
(4) the use of automatic oil-break switch- 
gear of the cellular tvpe worked by elec- 
tricity. In many respects the introduc- 
tion of many details of the equipment was 
novel and experimental, requiring initia- 
tive courage on the part of the designer. 
After much consideration it was decided 
to adopt steam turbines of the largest size 
then obtainable as the result of favorable 
experience gained from 3,000-horse-power 
turbines in use during the two years pre- 
viously at Neptune Bank. The present 
equipment at Carville consists of two 
3,000-horse-power turbo-alternators and 
two 7,000-horse-power turbo-alternators, 
at the time of installation the largest tur- 
bines in use for electrical purposes. So 
well have they demonstrated their economy 
in steam and cost of maintenance that the 
general adoption of the steam turbine on 
land has been much more rapid than 
the introduction of the same type for 
marine purposes. The turbines used by 
the Newcastle company are those manu- 
factured by C. A. Parsons & Company at 
their Tyneside works, and tests show that 
with steam at 200 pounds superheat 150 
degrees Fahrenheit the steam consump- 
tion of the large turbo-alternators does 
not exceed eleven pounds per brake horse- 
power-hour at the most economical load, 
a figure comparable with that of the best 
steam engines. Each boiler house con- 
tains ten water-tube boilers of the Bab- 
cock marine type in two separate banks 
of five, each bank being sufficient to sup- 
ply one of the large sets with one spare. 
Under the guidance of the company’s 
general manager, Mr. Joseph S. Watson, 
I was shown how economically the coal 
was handled. Each boiler house has a 
separate bunker into which the coal js 
discharged from an overhead siding, onto 
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which the trucks are drawn by an electric 
locomotive. Independent shoots deliver 
the coal through weighing-machines to the 
automatic electrically driven chain-grate 
stokers in front of the boilers. The ashes 
are removed by means of a conveyer dis- 
charging into trucks so that both coal and 
ashes are handled mechanically through- 
out. The resident analytic chemist makes 
frequent periodic examination of the 
cinder, refuse, and any deviation from 
the required standard of combustion is 
quickly noted for explanation at head- 
quarters, 
THE SWITCHBOARD GALLERIES. 

-The type of switch-gear employed was 
somewhat new in England at its installa- 
tion, the increased power to be handled 
necessitating a totally different form of 
switch from that formerly employed, a 
main switch in a station like Carville hav- 
ing possibly on occasion to break a cir- 
cuit carrying 20,000 horse-power or more. 
The switchboard was made equal to the 
engine room with four galleries, the two 
top: galleries each containing a set of 
“bus-bars” ; the main switches are on the 
next, the ground floor being occupied 
with instrument transformers. The main 
switches “break” and “make” in oil, but 
there is an auxiliary contact in air and 
each switch is operated by a small motor, 
the operator having nothing to do with 
the high-tension connections at all. Auto- 
matic protective devices are supplied for 
isolating excessive overloads, and a com- 
plete service of compressed-air-pipes is 
installed for cleaning. 

Passing from the Carville works into 
the shipyard of Swan, Hunter and Wy- 
ham Richardson I was enabled to see how 
the electric current supplied by the New- 
castle Electric Supply Company was being 
utilized in the rolling-sheds, in electric 
hammers, cranes, lights and by the work- 
men engaged on the hull, nearly completed, 
of one of the giant twin Cunard “flyers” 
on the stocks within a giant covered shed. 

A few days later I contrasted the prog- 
ress of this vessel with that of its sister, 
building on the bank of the rival river, 
the Clyde. Adjacent to the shipyard of 
Messrs. John Brown & Company, the con- 
structors, are the works of the Clyde Val- 
ley Electrical Power Company, which has 
alloted to it an area containing the most 
important manufacturing and coal-pro- 
ducing district in Scotland, but which, 
starting later than the Newcastle com- 
pany, is still in its initial stage. The 
company has two generating stations, one 
at Yoker and the other at Motherwell, 
erected and equipped by the British West- 
inghouse Electric and Manufacturing 
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Company. The Yoker station was for- 
mally opened in June, 1905, and the main 
generating plant at present installed con- 
sists of two Westinghouse-Parsons steam 
turbines, each with a normal capacity of 
3,000 horse-power and an overload ca- 
pacity of 3,750 horse-power. Each turbine 
is directly connected to a Westinghouse 
3,000-horse-power generator, giving cur- 
rent at a pressure of 11,000 volts, three- 
phase, at which pressure the current is 
distributed to the substations. The total 
capacity of the station when completed 
will be 13,000 horse-power. 
ELECTRIFYING COTTON MILLS. 


Another date of the past year memorable 
in British electrical annals was October 
10, for it marked in Lancashire the dawn 
of a new era in its industrial area. To 
compete with the ever-increasing manu- 
facturing ability of other nations it is of 
vital importance to Lancashire cotton 
manufacturers to cheapen production. 
The supply of the necessary electrical en- 
ergy to do the work of innumerable steam 
engines it is expected will enable the Brit- 
ish cotton manufacturers to drive their 
spindles with such a decided improve- 
ment in economy that enjoying other ad- 
vantages they will be able to keep ahead 
in the world race for existence. The open- 
ing of the electric power generating sta- 
tion at Radcliffe by the Lancashire Elec- 
tric Power Company, an enterprise inau- 
gurated by the Earl of Derby and Sir Lees 
Knowles, M. P., Liverpool and Manches- 
ter magnates, completed the first step in 
this development. It has been speedily 
followed by the opening of the Acme 
Spinning Mill, Pendleton, with 75,000 
spindles, the first electrically equipped and 
chimneyless spinning mill built in Eng- 
land. It is supplied with current by the 
Lancashire Power company, which is most 
favorably situated for supplying power 
within a circuit crowded with cotton 
mills and engineering workshops. The 
Radcliffe power station is placed on the 
left bank of the river Irwell, on the brink 
of a colliery. Abundant condensing water 
and coal supply is thus assured and the 
Lancashire & Yorkshire Railway runs 
by the station. The plant consists of four 
Curtis turbo-generators made by the Brit- 
ish Thomson-Houston Company, each of 
2,000 kilowatts, running at 1,000 revolu- 
tions per minute, generating three-phase 
current at 10,000 volts and fifty cycles. 
The station is laid out on the unit prin- 
ciple, each unit workable quite independ- 
ently of the other, and extension will be 
easy. The whole arrangement is so simple 
that a shift of six or seven men can look 
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after the entire plant of 10,000 horse- 
power. : 

In Wales electricity in bulk is being 
supplied in a similar way to the country’s 
mines and quarries. The South Wales 
Power Distributing Company opened a new 
feeder line in September for surface and 
underground haulage and pumping work 
at the well-known Cambrian collieries and 
Ferndale collieries. Messrs. D. Davis & 
Sons are laying down plant of 1,850 horse- 
power, and other collieries are either in- 
creasing existing or installing new plant. 
So far the use of electric power in the 
South Wales coal mines has been free from 
any serious accident or inconvenience and 
in a recent serious explosion not a wire 
was broken. The company has two gen- 
erating stations near Pontypridd, Mon- 
mouthshire, and two smaller stations at 
Bridgend and Neath to supply an area 
of 2,000 square miles. Next year it will 
provide an output of about 25,000,000 
units for collieries and the local steel, tin 
plate, wire and brick-works, and for foun- 
dry, quarry and chaff-cutting purposes. 
There are many instances to be found in 
the country, it is worthy of notice, where 
enterprising farmers. are using the local 
supply of electricity for threshing, chaff- 
cutting and barn operations, gaining 
economy in many of the smallest details 
of farm work. In connection with the 
North Wales scheme for supplying elec- 
tric power to the great slate districts and 
other quarries and railways, Lake Lly- 
daw, part of the old crater of Snowdon, 
has been harnessed to furnish motor power 
for generating electricity, a tunnel having 
been bored to a depth of thirty feet at 
the bottom of the lake. 

MUNICIPAL MONOPOLIES. 

The companies I have described are 
private undertakings. As authorized by 
Parliament to supply electricity over 
large areas, they enjoy special privileges, 
the franchise in most instances being of 
a perpetual character, and their powers 
are entirely different from 300 private and 
municipal undertakings created for the 
supply of energy for lighting and traction 
and to a small degree general power. 
They, however, come into competition 
with the more ambitious municipalities 
governing the great cities. Manchester, 
Glasgow and other towns are unwilling 
to tolerate any rivalry within the admin- 
istrative areas of their civic councils, and 
they too have grasped the significance of 
the introduction of high-tension cables as 
the possibilities of cheapening the cost of 
power by the economy of the production 
and the importance of the load and diver- 
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sity factors have come to be realized. The 
electric lighting act of 1882 put back the 
electrical industry of Great Britain fully 
six years until the amending act of 1888 
od passed. The risks of danger from 
overhead wires were overestimated, and 
though overhead wires have been proved 
fully as safe as underground mains in the 
English climate, obstacles were raised 
against overhead systems. As the cost of 
underground as compared with overhead 
transmission will be power for power as 
nine is to four, this acted as a bar to 
progress and rapid extension. There was 
also in the original act an onerous pur- 
chase clause which similarly acted as a 
deterrent. When these barriers were re- 
moved or mitigated the local municipal 
and other authorities were quick to as- 
sume either actually or provisionally 
powers for traction as well as lighting. 
There is now no great centre of popula- 
tion and no second or third-rate town with- 
out a public supply of electricity. Some 
cities have obtained parliamentary powers 
giving them a complete monopoly of the 
supply of electricity for all purposes. 
Municipalities were at first favored, but 
owing to the outcry of overtaxation, ‘the 
increase of rates and more expensive man- 
agement of municipal industries, munici- 
palities have found an increasing difficulty 
in obtaining loans to carry out their pro- 
jects, and private corporations of capital 
have found a more willing disposition on 
the part of Parliament to allow them to 
work side by side with municipalities and 
in some cases to give them the preference 
where it can be shown that they are able 
to give the public a better service than 
that provided by the municipalities acting 
as their own electricity purveyors. 

As regards the metropolis, London, this 
question of the supply of electricity by the 
municipality or by private companies is 
a burning one and after an indecisive 
battle last session in Parliament has again 
to be fought out this year in the legisla- 
ture. Manchester and Glasgow, on the 
other hand, may be taken as the typical 
instances where municipal monopoly 
reigns, 

MANCHESTER'S GENERATING STATIONS. 

I was privileged to view the generating 
Stations at Manchester, the second city of 
Sngland and chief distributing centre of 
commerce in the north of England. The 
aty has within its supply area of twenty 
miles a population of about 700,000. Out- 
side the city boundaries proper adjacent 
small local authorities have found it to 
their advantage and convenience to trans- 
fer their lighting power to the Manchester 
corporation, having first gained the neces- 
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sary consent of the government Board of 
Trade. Manchester has two main gener- 
ation stations. The Dickinson street and 
Bloom street joint stations are in the 
heart of the city, a small river flowing be- 
tween them capable of barges bringing 
material to them. The station supplies 
low-tension direct current. At the newer 
station, Stuart strect, which has an area 
of £0,333 square yards, as against the 
7,434 square yards of the older station, 
the supply is high-tension alternating 
current transformed at distributing sta- 
tions. The charts shown me by the resi- 
dent engineer proved satisfactorily how, 
by careful tests and economical working, 
the cost per unit was less for the corre- 
sponding month of the previous year dur- 
ing the last three years. ‘The consump- 
tion of coal per unit of electricity gener- 
ated is three pounds, the price being of an 
average of $1.75 and $2 a ton. Turbines 
here also have been introduced with very 
satisfactory results, the absence of vibra- 
tion conducing to less expense through 
wear and tear and less complaint from 
neighboring property owners. Several in- 
genious contrivances have been put into 
operation by the engineers of the station. 
One feature, that of sparkless commuta- 
tion at a high peripheral speed thought 
impossible until executed here, was special- 
ly noteworthy, as was the binding of an 
armature with piano wire to prevent the 
conductors from flying out. ln the year 
ending last March 31 the total of units 
generated was 47,170,721. The load-factor 
was 26.89 per cent and the total genera- 
tion costs, exclusive of special renewals, 
was 0.72 cent. ‘The capital expenditure 
since the beginning of the undertaking in 
1894 has been $10,998,447, making $435 


per kilowatt capacity of plant installed. 


The total maximum supply demanded last 
year was for lighting and power 12,779 
kilowatts, and for traction 7,244 kilowatts, 
= 20,023, and a large increase is expected 
this year. The normal capacity of the 
plant is 25,300 kilowatts, and the total 
length of main conductors laid is 292 
miles, 165 yards; equalling 650 miles, 
1,529 yards of single cable. The original 
fixed charge for consumers for lighting 
was eleven cents per unit; this has been 
reduced to nine cents. ; 
Glasgow, which is conducting municipal 
enterprises on a more comprehensive scale 
than any other city of the United King- 
dom, is unlike Manchester in that it keeps 


its lighting and power supply electrical: 


department district from its traction sys- 
tem, which is a separate undertaking. It 
has a total horse-power available from 
its three generating stations of about 


6% 


27,250 and expects that the increasing de- 
mand will ‘necessitate new plant for a fur- 
ther 10,000 horse-power before another 
winter. The increasing revenue is large- 
ly due to the growing sale of current for 
power supplied to all classes of trades in 
Glasgow and the department has been able 
to make substantial reductions in its 
charges. For power and heating purposes, 
the Glasgow charge is now three cents per 
unit for 1,000 hours and half that amount 
per unit for extra consumption and for 
lighting seven cents per Board of Trade 
unit. Last year the quantity of electricity 
sold to private consumers showed an in- 
crease of 22.36 per cent over the previous 
and the total number of units consumed 
for power purposes was 4,706,029. The 
result of the increased revenue and rela- 
tive reduction of costs was that the bal- 
ance on the vear’s ordinary working was 
$304,965. 
LONDON’S LEEWAY. 

In the general use of electricity London 
is a long way behind many of England’s 
provincial towns. Yet there is no place 
Where the need is more pressing for an 
economical supply of motive power. Lon- 
dun has over 30,000 factories and work- 
snops employing half a million workers 
and the total horse-power installed is more 
than 600,000. But the present electricity 
supply authorities supply only the small 
proportion of some 40,000 horse-power. 

The poor showing made by the world’s 
largest city at present may be seen from 
the following table: 


Horse-power 


Connected per 
1,000 Head of 
Population. 
Name of City. Population. A Oe 
Boston leusk aTe 541,700 | 1238 52 
Tyneside .......... 877,047 115 49 
ew York......... 2,525 000 73 35 
Frankfurt EEEN 306,000 80 29 
Berlin ............. 2,285,000 82 22 
Hamburg.......... 760,000 72 13 
London (*' industrial 
area”) ........... 3,723,770 26 4 


With this ample unoccupied field as a 
prize to be won it is no wonder that eight 
companies promoted bills which were con- 
sidered exhaustively by Parliament last 
session. Two succeeded in obtaining acts, 
the Metropolitan Electric Supply Com- 
pany, which was granted the western por- 
tion, and the North-Metropolitan Power 
Company. A third bill, that of the Ad- 
ministrative company, to which was given 
the eastern and southern portions, mainly 
the industrial sections of Londcn, par- 
ticularly along the Thames banks, caine 
within an ace of being passed. At the 
winding-up of the session, however, owing 
to pressure brought upon the government 
by its opponents it suffered the fate of 
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legislative innocents and was dropped, the 
outlay incurred in its promotion and Par- 
liamentary committee charges amounting 
to $175,000 being practically lost. In the 
coming session it is to be revived. One 
notice has been given of nine electric 
power bills concerning London, but the 
real fight will probably be found to rest 
between the Administrative company, 
which is a private company originating 
from the successful pioneer company of 
Tyneside, and the London county council 
representing the municipal trading prin- 
ciple. The proposal of the Administrative 
company briefly is to erect three immense 
generating stations equipped with turbines 
larger than any hitherto built and each 
with a capacity of 90,000 kilowatts. The 
undertakers have taken as a model for 
their tenure of the privileges they seek 
the franchise of the Interborough Sub- 
way Company, of New York. The maxi- 
mum prices to be charged are to be from 
three cents to one and three-quarters cents 
per unit. At present the average price of 
electric current in London is six and one- 
half cents per unit. 
FIRST RAILWAYS ELECTRIFIED. 

Side by side with the solution of the 
problem of an adequate supply of electric 
power in bulk the answer to the questions 
involved in the proposed electrification 
of existing railways is being worked out 
in England, as in the United States, with 
quickening pace. For the whole country 
the north is again in the forefront, where 
the Lancashire & Yorkshire and the 
Northeastern Railway are reaping the re- 
ward of the enterprise of their managers 
in the established success of portions of 
their ordinary steam traction lines which 
were electrified. Both systems have been 
working electric lines since March, 1904. 
The Northeastern Railway has a route of 
thirty-five miles in the Tyneside district 
worked by current supplied by the New- 
castle-upon-Tyne Electric Supply Com- 
pany. It has regained traffic lost by com- 
peting street electric tramways and is pro- 
ceeding in consequence to electrify other 
branch lines of its area. The Lancashire 
& Yorkshire’s Southport electric line from 
Liverpool, thirty miles long, has become 
a popular institution. It is the only elec- 
tric railway running coaches sixty feet 
long by ten feet wide and carrying out 
an express service running eighteen miles 
without a stop at sixty miles an hour 
with a train weighing 180 tons. It 
has been stated that the cost is 0.33 
pence or 0.66 cent per unit. The com- 
pany’s chairman has attributed the traf- 
fic increase of 600,000 passengers in each 
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half-year during ite operation largely 
to the appreciation of the electric installa- 
tion. Other trunk lines have schemes 
under consideration for electrification of 
local branches, this step being necessitated 
by falling off in passenger traffic during 
the last summer. The London & North- 
western has suffered severely at several of 
its great centres and so seriously has the 
Great Eastern Railway been affected in 
its suburban section of East London that 
its chairman, Lord Claud Hamilton, early 
took up the question of electrifying this 
part of his line, proposing an electric tun- 
nel railway under the existing tracks from 
Liverpool street station in the city. Such 
formidable difficulties and costliness, how- 
ever, were found to be in the way that the 
scheme remains in abeyance. 

UNDERGROUND LINE TRANSFORMED BY MR. 

YERKES. 

Nevertheless, London has during the 
past year made a signal achievement in 
the substitution of electricity for steam 
on her underground system consisting of 
the Metropolitan Railway and the Metro- 
politan District Railway, with a combined 
length of sixty-seven miles, with a third 
and fourth-rail system of current supply. 
The introduction of the electric working 
of these railways took place in January 
and July and the close of the year has 
seen the full accomplishment of the un- 
dertaking, though life was not spared to 
the American pioneer, Mr. C. F. Yerkes, 
to whose initiative, courage and tenacity 
the scheme of electrification and its exe- 
cution have been preeminently due. The 
underground lines thus transformed are 
a surface brick or cut-and-cover tunnel, 
whereas the system of tube electric rail- 
ways, a distinctive feature of London’s 
solution of her traffic problem, lies at an 
average depth of sixty feet in the London 
clay beneath the surface. The cleanliness, 
comfort and rapid transit secured by these 
tube electric railways can best be appre- 
ciated by those who compare present con- 
ditions with those existing even two years 
ago. It is possible to cross London from 
north to south in half the former time. 

Of the seven railways of this class al- 
ready working or under construction, with 
a length route of forty miles, the City & 
South London Railway, opened in Decem- 
ber, 1890, was the first in the metrop- 
olis. Its originator, Mr. Charles Grey 
Mott, and chairman of the company since 
its inception and opening by King Ed- 
ward, then Prince of Wales, fifteen years 
ago, until his death a few weeks ago, is 
another of the railway pioneers who first 
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grasped the results of the initial experi- 
mental electric railways in 1881 at Port- 
rush, in Ireland, and Lichterfelde, in Ger- 
many. For the four tube London rail- 
ways already working the total horse- 
power available is 18,500. The turbine 
engines of the Chelsea power station, be- 
longing to the Underground Electric Rail- 
ways Company, furnish the Yerkes Met- 
ropolitan railway with 80,000 horse- 
power. In the course of the next year or 
two the lines under construction, their 
extensions and other lines falling within 
the general scheme of London’s railway 
transit, must inevitably effect an immense 
change in the city’s passenger traffic con- 
ditions. , 
ENGINEER'S TRAINING. 

While in a cursory survey of the elec- 
trical field in Britain the rise of the power 
supply companies must claim the lion’s 
share of attention, the parallel extension 
of street electric tramways, the universality 
of the electric lamp, the spread of the 
telephone and the adaptation of electricity 
to domestic uses in a myriad form can 
not escape the notice of any traveler in 
the country. In the latest built vessels 
for ocean traffic, as in the Cunard liners 


- set running to America during the year, 


the comprehensive use of electricity from 
the Marconi installation to the electric 
toaster of the ship’s kitchen is seen on the 
best concentrated scale. The control of 
the turbine-driven engines, steering gear 
and water-tight compartments from the 
captain’s bridge demonstrates the increas- 
ing mastery attained by the engineer over 
the new motive power, while it comes into 
play in almost every department of the 
floating city’s daily economy. A general 
electrical exhibition, held at the Olympia 
Hall, in the autumn, impressed one with 
the variety of electrical inventions for 
household purposes, medical and chemical 
uses and scientific research. On the theo- 
retical side nowhere are there more en- 
couraging prospects for the training of the 
future electrical engineer than in such en- 
gineering schools as that of the Bır- 
mingham University and King’s College, 
London. But throughout the country 
wherever electricity is providing new in- 
dustries there is abundant evidence in the 
output of electrical plant and apparatus 
of practical energy and vigorous life 
springing from a sound application of 
theory tested by experience. 


“Municipal Electric Lighting in Brook- 
lyn” is the subject of a pamphlet published 
by the Edison Electric Illuminating Com- 
pany, of Brooklyn, containing interesting 
facts and figures bearing on the report of 
the Municipal Electric Lighting Commis- 
sion of the Board of Estimate and Appor- 
tionment. 
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The Plant of the Electro-Dynamic Company, at Bayonne, N. J., 
and the “Inter-Pole” Variable-Speed Motor. 


Company is located at Bayonne, 
N. J., at a point where the Central 
Railroad of New Jersey crosses Newark 


T: plant of the Electro-Dynamic 


bay. The large brick building, 100 feet 


by 221 feet, is adjacent to the plant of 
the Electric Launch Company. The main 
building is composed of a main bay and 
two galleries, and houses the equipment 
for the manufacture of motors and gener- 
ators and the necessary special tools. The 
pattern shop, carpenter shop and crating 
department occupy part of a corrugated- 
iron building situated at some distance 
from the main plant. This building also 
accommodates the forge shop, where tool- 
dressing and light forge work are under- 
taken, and, in addjtion, serves as a stor- 
age house for otis, paints, varnishes and 
inflammable material. The pattern storage 
house is in another separate building. Be- 
cause of the location of the plant rather 
extraordinary fire precautions are taken. 

The plant is arranged for a systematic 
and easy distribution of stock. Just out- 
side of the building is located the storage 
yard for rough castings, the stockroom 
for finished material and parts of con- 
struction, occupying a greater part of the 
southern side of the building on the left 
of the central entrance. Immediately to 
the right of the entrance on the southern 
side there is a small stockroom for in- 
sulated wire and insulating material. Just 
helow this stockroom is the department 
for cleaning and dressing castings. Light 
erecting is done in the corner of the build- 
ing below the department for cleaning and 
dressing castings, and this erecting de- 
partment is carried across the extreme 
castern end of the building and about half- 
way up through the central portion of the 
building. The heavy machine tools are ar- 
ranged along either side of the erecting 
department to a point opposite the central 
doorway. 

On the north side of the building are 
located the machines for punching the 
armature and field laminations, and in 
this department is also carried out the 
work of varnishing and insulating the 
won. A small polishing and grinding 
department is located near to the insulat- 
mg and varnishing machines. Adjacent 
to this department is the erecting and 
testing department, where the Electro- 
Dynamic Company carries out the fitting- 
up of the lighting dynamos of the Con- 


solidated Railway, Electric Lighting and 
Equipment Company. The entire western 
end and part of the north side of the main 


‘floor are occupied by the engineers’ offices 


and the testing and laboratory department. 

The main testing outfit is particularly 
complete and the instruments are sufficiert 
in number and capacity to make any de- 
sired test. Four testing units in all have 
been installed, two of each of two sizes. 
Each unit comprises a table and a switch- 
hoard fitted with the necessary instru- 
ments and accessories. The smaller tables 
are each seven feet long, thirty inches 
wide and about twenty-one inches high. 
The larger tables are seven feet long, forty 
inches wide and about eighteen inches 
high. The widths and heights are so ar- 


- 


current of a motor running light, and for 
measuring the load current of small mo- 
tors, the first ammeter is of fifteen am- 
peres capacity. This is provided with a 
shunt switch, by means of which it can 
be made inactive when the current is be- 
yond its range. The second ammeter is 
of such a capacity that it will carry the 
current for any motor to be operated from 
the board, and this is always left in circuit. 
On the motor panel also, for the separation 
of armature and field circuits, is a circuit- 
breaker and a double-throw switch for 
connecting to 110 or 220 volts. The gen- 
erator panel has a field circuit arrange- 
ment similar to that of the motor panel, 
except that there is necessarily less resist- 
ance and fewer rheostats. The armature 
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ranged that the machines overhang the 
tables slightly, and they are placed at a 
convenient elevation, so that any adjust- 
ment, such as setting the brushes, making 
connections and other details, may be car- 
ried out with great facility. The switch- 
board section accompanying each table 
has a motor and generator panel, and as 
a source of power supply the switchboard 
is connected to a 110-220-volt, three-wire 
circuit. On the motor panels special 
rheostats are installed, some of high re- 
sistance and others of large current-carry- 
ing capacity. The field rheostats are all 
connected in series, and as much as may 
be needed is cut into circuit. In the field 
circuit there is also an ammeter and 
switch for closing the field circuit, and a 
fuse. The armature circuit has a con- 
troller with reverse switch, fuses and two 
ammeters in series. For measuring the 


circuit includes an ammeter, a circuit- 
breaker, fuses, a set of cast-iron grid rhe- 
ostats for holding the generator, and a 
double-throw switch, with which the gen- 
erator load can be led to the rheostats or 
put back on the power line, as desired. 
The load rheostats are placed on the ceil- 
ing above the boards, and have terminal 
posts on the boards by which they may be 
connected in series, multiple or series- 
multiple. Each pair of boards is supplied 
with a voltmeter and leads long enough to 
effect voltage readings, insulation meas- 
urements or other measurements at any 
part of the table. Clear across the front 
of the boards, at a convenient height for 
either standing or sitting, there is placed 
a shelf, so that data, books, references or 
additional instruments may be handled. 
The space left between the general stock- 
room and the extreme western end of the 
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main floor is occupied by a toilet room and 
a storage-battery room which furnishes 
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current for night lights and for special 
testing. 


Two broad galleries run tie entire 


PLANT OF THE ELECTRO-DYNAMIC COMPANY. 


length of the north and south sides of the 
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at the east and west ends by narrower 
sections. The offices of the company oc- 


1~—Soutn GALLERY. 
4—SouTH GALLERY, LOOKING TOWARD OFFICE. 


cupy the south gallery, running west. The 
offices include a large draughting room, 
a blue-print room, reception room, super- 
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gallery, below the offices, and extending to 
the eastern extremity of the building is 


3—ERECTING DEPARTMENT, Main BAY. 


the department for light machines and 
small tools. This department extends 
across the east gallery and half-way up 
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the north gallery. About the centre of 


building. These galleries are connected vate offices. Running along the south the north gallery pine is a special tool 
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room, where jigs and tools required by the 
shop are manufactured. The western end 
of the north gallery is occupied by the 
winding and insulating department. 

The building is served by a fifteen-ton, 
electrically driven crane manufactured by 
the Northern Engineering Works, De- 
troit, Mich. This crane has a span of 
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thirty feet and runs the entire length of 
the building. 

The building is lighted on all sides by 
high, broad windows, and also by a mon- 
itor running the entire length of the 
structure. The artificial lighting is se- 
cured by means of arc and incandescent 
lamps. Power is taken from the plant of 
the Electric Launch Company, on the 
three-wire system, at 110-220 volts. 

The company devotes itself mainly to 
the manufacture of the “Inter-Pole” 
motors and generators. The special 
adaptation of the inter-pole feature for 
variable-speed motors has brought the 
Company into considerable prominence, 
and has made necessary the thorough 
equipping of this modern plant. 

The introduction of the electric motor 
for driving machine tools some few years 
since emphasized the need of a reliable, 
efficient, variable-speed motor. With the 
old belt drive and cone pulley a wide 
range of speeds was obtainable, but only 
n steps. If, then, the electric motor is to 
replace the belt drive, it must not only 
accomplish all that the latter does, but it 
must be better. It should make available 
a sufficient range of speeds, and it is very 
desirable that the change in speeds should 

gradual and not in jumps. 
| Moreover, under the conditions obtain- 
mg generally in machine shops there is 
considerable liability of overloading the 
motors, causing not only excessive heating, 
ut injurious sparking. It is most essen- 
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tial, therefore, that a motor designed for 
shop driving should not only give the de- 
sirable changes in speed, so that any speed 
between the upper and lower limits might 
be obtained, but it should be designed on 
liberal lines, so as to reduce the danger 
of overloading to a minimum and so as to 
prevent sparking under all possible condi- 


> “t INTER-PoLE" VARIAELE-SPEED MOTOR. 


tions. These requirements have been met, 
the maker believes, by the so-called “Inter- 
Pole” motor. 

Some two the Electro- 
Dynamic Company decided to build a 
variable-speed motor, and, realizing the 
severe requirements, adopted the design 
embodying the inter-pole. This is a small 
pole placed between the main field poles 
and wound with a series coil. The effect 
of this is to set up a field where normally 
the neutral plane would be the direction of 
this field being proper for reversing the 
current in the armature coils during com- 
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speed without in any way affecting the 
commutation of the motor—in fact, the 
inter-pole performs its functions so satis- 
factorily that heavy loads may be thrown 
off and on the motor, or the speed control- 
ler changed quickly from the point of 
highest speed to the point of lowest speed, 
and vice-versa, without any sparking what- 
ever at the brushes. 

This inter-pole design possesses a num- 
ber of advantages in addition to those of 
securing good commutation. In the first 
place, since the armature reaction which 
tends to set up sparking is balanced at all 
loads by the inter-pole, the air-gap may 
be made smaller than is customary, with- 
out danger of sensitive commutation; in 
fact, the air-gap now generally used is 
about three-eighths of an inch, which 
gives good mechanical clearance. More- 
over, since commutation is always provided 
for, the inductance of the armature may 
be a little greater than is normal, thus 
allowing for a deeper slot and more turns 
per slot. This enables the diameter of the 
motor to be reduced, thus producing a 
smaller and lighter machine. 

With this design there is no need to 
bevel the pole horns so as to provide a 
commutating fringe. The poles may be 
cut off square without producing sensi- 
tive commutation. This construction 
would set up humming, due to the sud- 
den passage of a tooth into and out of 
the magnetic field, but this humming is 
avoided by setting the pole shoes a little 
askew, the pitch at the edge of the poles 
being about equal to the width of one slot 
and a tooth. Each tooth therefore passes 
gradually into and out of the magnetic 
field without the objectionable humming. 
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Fic. 1.—Errect OF AUXILIARY POLE ON MAGNETIC DISTRIBUTION aT Low SPEEDS. 


mutation. As this field coil is connected 
in series with the armature, the intensity 
of the commutating field would vary with 
the load, and thus provide for commutat- 
ing at all loads. 
field is independent of the strength of the 
main motor fields, and therefore the latter 
can be varied at will so as to change the 


The intensity of this. 


The effect of this inter-pole on the 
magnetic distribution around the arma- 
ture is shown in the accompanying dia- 
grams. In Fig. 1 the solid line represents 
the distribution at the lowest speed under 
no load. It will be noticed that the top 
of the curve is flat, and it has the normal 
shape, passing through the axis under the 
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brush. The dotted line shows the effect of 
loading the motor. The armature re- 
action, as is normal, raises the curve on 
the left and lowers it on the right, pro- 
ducing a typical sloping distribution 
curve. The curve thus drops off rap- 
idly toward zero, but, before reaching the 
axis, the effect of the inter-pole is felt, 
since under load this is strongly magne- 


ELECTRICAL REVIEW 


Obviously, a distribution such as would 
be obtained in this motor without the 
inter-pole in action would make satis- 
factory commutation utterly impossible. 
The motor could not run under this 
load. 

In the type of motor which the com- 
pany has been making there has been one 
inter-pole between each pair of poles, a 
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Fie. 2.—MAGNETIC DISTRIBUTION AT HicH SPEED, SHOWING EFFECT OF AUXILIARY POLE. 


tized, producing the hump shown there. 
From the figure it is seen that there is a 
considerable field under the brushes, and 
there is therefore an electromotive force 
set up in the coils during commutation. 

Fig. 2 shows the character of distribu- 
tion curve obtained at the high speeds. 
At these speeds the main field is weak; 
therefore the armature reaction is felt 
more severely. The hump before the solid 
line represents the conditions under any 
load. The curve is typical, flat-topped, 
and drops off rapidly toward the axis 
as the coils pass out from under the poles. 
The dotted line shows the effect of load- 
ing the armature with this weak field. 
The armature reaction is felt more 
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four-pole motor having four commutating 
poles. Since, however, to produce satis- 
factory commutation it is only necessary 
to insert a commutating pole half the 
length of the main poles, half of the com- 
mutating poles may be omitted, the other 
half being made twice as long. A four- 
pole motor thus has two commutating 
poles, a six-pole motor has three. The 
commutating field in a four-pole motor 
is thus set up at two points only, but since 
each coil as it is commutated has one 
side at least in a commutating field, all 
conditions are provided for. 

Fig. 3 shows two typical efficiency 
curves of “Inter-Pole” motors. The upper 
curve here represents the efficiency at 
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Fic. 3.—TypicaL EFFICIENCY CURVES, “INTER-PoLE” Motors, FIFTEEN Horse-Power, 
220 VoLTs, 600 AND 1,200 REVOLUTIONS PER MINUTE. 


severely, raising the left part of the curve 
more considerably, lowering the right more, 
so that the top of the curve slopes steeply, 
bringing the magnetization down prac- 
tically to zero at the pole tip. But from 
this point on the curve rises again as the 
coil passes under the commutating poles. 
There are thus two positive waves and 
two negatives for each pair of poles. 


the high speeds, and the lower at the low 
speeds. The difference in efficiency is 
small, considering the range in speeds, and 
is due principally to the increased copper 
Joss in the field coils at the lower speeds. 
Since at these speeds the saturation of 
the field is run up very high, the copper 
loss increases quickly, but it also drops 
off as rapidly as the speeds are increased, 
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so that an increase in speed of ten per cent 
will produce a much greater decrease in 
these losses. For this reason the curves 
of efficiency at intermediate speeds lie 
closer to the upper curve than one would 
at first assume. 

These efficiency curves show an ex- 
tremely creditable performance of the 
motors, which is obtained only by the 
greatest care in design, in selection of 
material, and in construction. Particular 
attention is paid to the selection of the iron 
for the armature cores. It is found that 
this varies considerably in quality, and 
constant watching is necessary in order 
to be sure of obtaining the best grades. 
The company has established the practice 
of calling for samples of material before 
placing an order and then testing each 
batch of iron as it is delivered. The com- 
pany even tested foreign grades of iron, 
but found that iron could be obtained in 
this country as good as any that could 
be produced abroad. This care in select- 
ing iron is especially necessary in con- 
structing variable-speed motors. 

The typical design of the motors is 
shown in the accompanying illustrations. 
The armature is drum-wound, the former- 
wound coils being supported on a strong 
cast-iron ring, to which they are firmly 
bound by band wires. The coils them- 
selves are laid in the slots and held in 
place by fibre wedges. The commutator 
is ample in design and supported on a 
cast-iron spider, allowing free circulation 
of the air through it and out through the 
ventilating ducts in the armature and 
between the commutator leads. 

The main field is of cast steel, which, 
due to its high permeability, enables a 
comparatively light casting to be used. 
This field casting in swept out in a bor- 
ing machine, the pole-pieces are turned 
to fit and are bolted to its inner surface. 
The pole-pieces for the slow-speed ma- 
chines are also of cast steel, but for the 
high-speed machines they are built up of 
laminated punchings so as to reduce the 
eddy current losses in the pole-faces. 

The mechanical construction is neat 
and attractive. The styles made are 
either of the open or enclosed types. One 
feature which deserves particular men- 
tion is the use of ball bearings on all of 
the motors. These bearings are of the 
Hess-Bright silent type and are imported 
from Germany. The bearing consists of 
two cones, adjustable, between which are 
placed the balls, which are held apart by 
small springs, within which are placed 
asbestos wicks. This arrangement not 
only provides ample lubrication but gives 


January 13, 1906 


a certain flexibility to the bearing and 
allows the balls to adjust themselves with- 
out grinding. 

The motors are made in any size from 
one horse-power up to 150 horse-power 
and in ranges of speed of from two to 
one up to six to one. The company also 
builds a constant-speed motor. 

The variable-speed motors, while giving 
a wide range of speed, operate at a very 
constant speed with any particular setting 
of the rheostat. The commutating pole 
will naturally have a slight compounding 
effect which might tend to decrease the 
speed of the motor under load, but this 
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tions show these various forms of motors. 
The first motors made by the Electro- 
Dynamic Company on the “Inter-Pole” 
system were built with cast-iron frames. 
The possibility of reducing the size and 
improving the operation of the motor by 
utilizing a steel frame and remodeling 
the various parts was carefully studied, 
and the first steel motor was run in Janu- 
ary, 1905. Since that time twelve dis- 


tinctive frames have been developed, 
giving the company 397 ratings. This, of 
course, includes combinations of speed 
changes with the various voltages and 
several classifications. 


The 397 ratings 
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Bement-Pond Company, Standard Wall 
Paper Company, and the Thompson- 
Norris Company. 

The company has purchased a tract of 
land, about twice as large as that which 
it now occupies, to the north of the pres- 
ent location, and it is quite likely that 
next spring ground will be broken for the 
erection of new shops for the manufacture 
of this type of apparatus. 

‘The engineers of the company have 
prepared some interesting charts showing 
some comparative measurements of the 
“Inter-Pole”’ motor. The heavy black 
line indicates the characteristics of the 
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Fias. 4, 5, 6 AND 7.—COMPARATIVE MEASUREMENTS OF ‘‘INTER-PolE” Motors. 


Is offset by the armature reaction on the 
main field. It is possible, however, by 
slightly shifting the position of the brush 
to obtain either a differential or a com- 
pound effect, causing the motor either to 
speed up or to slow down with changes 
in load. Normally, however, the brushes 
are set so as to give a constant speed. 

The company is at present building 
three distinctive types of “Inter-Pole” 
motors. One is the regular horizontal 
pattern; one is a special machine with a 
caring on one side only, made for direct 
attachment to a shaft for elevator and 
similar work; and the third is a vertical 
machine which has been designed for the 

ving of centrifugal pumps and similar 
apparatus. The accompanying illustra- 


are for motors alone. At the present 
time no classification has been attempted 
of the generators. 

The business of the company has de- 
veloped so rapidly within the past six 
months that the factory has been driven 
to its limit. The motor has had a very 
hearty endorsement from every user. 
Among the large companies that have 
made installations of the “Inter-Pole”’ 
motor may be mentioned the following: 
National Elevator Company, Worcester 
Pressed Steel Company, Cambria Steel 
Works, Philadelphia Rapid Transit Com- 


‘“Inter-Pole” motor, with the light dotted 
lines giving the characteristics of eight 
other standard lines. Fig. 4 gives the 
comparative volumes of direct-current 
electric motors operating at full load 
with temperature rises below the Ameri- 
can Institute of Electrical Engineers’ re- 
quirements. Fig. 5 gives the comparative 
field frame diameters of direct-current 
motors operating under the same condi- 
tions. Fig. 6 gives the comparative 
lengths over bearings, and Fig. 7 gives 
the comparative net weights. 

The officers of the Electro-Dynamic 


pany, Bemeut-Miles Works, Bullard Company are: E. B. Frost, president; G. 
Machine Tool Company, Gould & Eber- Herbert Condict, vice-president and gen- 
hardt, General Pneumatic Tool Company, eral manager; Maurice Barnett, secretary 


le Blond Machine Tool Company, Niles- 


and treasurer, 
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An Interurban Railway Distribution. System. 


HE choice of a distribution system 
for a modern interurban railway 
operating an infrequent service, 

under fairly high schedule speed, is a mat- 
ter for serious consideration. On the score 
of comfort and safety to passengers heavy 
cars must be used, and the severe momen- 
tary demands complicate the problem ma- 
terially. Quite frequently the method 
chosen of distributing power from the 
power-house to the cars has conditioned 
that the ratio of operating expenses to 
income is too high for the road to be 
able to show a good return on its cost 
and the subsequent expense of modifica- 
tions for bettering this condition repre- 
sents a heavy outlay. 

On such a system, where no local service 
is supplied, rotary converter substations 
fed from high-tension lines necessarily 
operate under a poor load-factor, the out- 
put varying from nothing to the momen- 
tary demands of one, two or three cars 
with poor resulting efficiency. This 
method of distribution is really only suit- 
able for a frequent schedule. 

Quite recently alternating-current rail- 
way motors have been developed for this 
class of service with the idea of avoiding 
the losses and attendance associated with 
rotary substations. While this system is 
already in a fair state of development, it 
is reasonable to expect that the motor 
equipments and methods of control will 
pass through an evolutionary period sim- 
lar to that of direct-current apparatus. 
The expense of maintenance is as yet an 
unknown quantity and will probably he 
much heavier for some time than for the 
corresponding types of direct-current mo- 
tors. There are undoubtedly conditions 
which are satisfactorily met by an alter- 
nating-current distribution, the heavier 
maintenance expense of the motors being 
more than compensated by the investment, 
attendance and losses associated with ro- 
tary substations. There are, however, 
roads already developed where such a radi- 
cal change in the equipment as the adop- 
tion of alternating-current motors would 
necessitate is out of the question. 

There are a number of interuban roads 
with several power-houses or substations 
where the operating expenses are high, a 
fact often conditioned by the cost of power 
actually delivered to the cars. In some 
cases they are concentrating their power 
in fewer stations and erecting heavier cop- 


per or boosting the longer feeders, either 
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by using series boosters or separately ex- 
cited boosters and storage batteries, with 
the idea of reducing this portion of the 
operating expenses. The present article 
proposes to point out the possibilities of 
this latter method and illustrate the ap- 
plication to a certain interurban railway. 

The simple series booster has rarely 
been satisfactory, the main reasons being 
that there is considerable lag in the 
booster, and owing to this fact the power 
to the cars must be applied and cut off 
gradually to avoid the flashing over of 
the motors; further, the losses in trans- 
mission are as the squares of the currents 
and are therefore greater than if the cur- 
rent were maintained at a fairly con- 
stant average value. The booster capacity, 
both in volts and amperes, is greater than 


that the voltage at the nearest tap to the 
power-house must be less than the power- 
house voltage to avoid the possibility of 
reversing the generators. This may be 
ensured by inserting an overload-under- 
load circuit-breaker in the booster circuit 
and adjusting the underload trip so that 
the circuit-breaker opens when the current 
is less, and therefore the line drop to the 
first tap in the trolley is greater than a cer- 
tain value determined by the condition 
that this drop slightly exceeds the amount 
of boost. The battery voltage during serv- 
ice must be somewhat less than the gen- 
erator voltage, its maximum is usually 
made some twenty or thirty volts less 
than the power-house voltage. 

The efficiency of such a transmission 
may readily equal or exceed eighty per 
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Fig. 1.—LoaD CHARACTERISTICS OF INTERURBAN RAILWAY DISTRIBUTION SYSTEM. 


when batteries are used; with an infre- 
quent schedule the booster is running idle 
a large part of the time with a loss equal 
to or exceeding ten per cent of its rated 
capacity. In comparison the shunt or 
separately excited booster (usually ex- 
cited from the station bus-bars) with a 
battery at the end of the boosted feeders 
ig much more efficient. The current is 
fairly constant and the line losses are 
therefore a minimum, the volt and ampere 
capacity and the booster are both less and 
a fairly constant voltage is maintained 
at the battery. The boosted feeders mav 
be tapped into the trolley at points before 
the batterv is reached to avoid the double 
loss in transmission to the battery and re- 
turn, the only precaution necessary being 


cent, a value which is considerably greater 
than that of a rotary converter system 
under poor load conditions when all the 
losses are considered. The battery attend- 
ance is negligible when compared with 
that of an equivalent substation. The 
economical limits of such a distribution 
system will depend on schedule conditions. 
The line may readily exceed fifteen or 
seventeen miles on either side of a power- 
house or substation, and when two sta- 
tions are necessary they may be thirty or 
more miles apart. The resultant station 
economy may he considerably improved 
by this method, as the battery location 
mav be chosen where there are grades or 
frequent stops or where, for any reason, 
cars are likely to be bunched. By thus 
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removing the heavy peaks the station ap- 
paratus will be operated under good load 
conditions. The possibilities of this 
method are well illustrated by the resulta 
obtained by the Dayton & Western Trac- 
tion Company. 

On this road a regular hourly service 
is operated between Dayton, Ohio, and 
Richmond, Ind., a distance of 39.6 miles, 
of which 2.6 miles in Dayton and approxi- 
mately three miles in Richmond are 
operated on city tracks where the speed 
is limited by ordinance and the interfer- 
ence of city cars. The entire run is made 
in two hours. In addition to the regu- 
lar service limited cars are run from Day- 
ton through to Indianapolis, the run from 
Richmond to Indianapolis being made 
over a connecting system. The running 
time from Dayton to Richmond is one 
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Fig 2.—New Hope BATTERY. 


and one-half hours for this service. The 
cars weigh approximately thirty-three 
tons and are equipped with No. 56 West- 
inghouse motors. A twenty-four-ton car 
iS operated hourly between Richmond, 
New Westville and New Paris. On holi- 
days and special occasions half-hourly 
service is operated between Dayton and 
Richmond. | 

The power-house is located at West 
Alexandria and feeds in either direc- 
tion to Baker road and Indiana state 
line. The distances, feeders, schedule, 
cte., are shown in Fig. 1. 

Previously to the installation of the 
batteries, series boosters were operated on 
the two longer feeders on either side of 
the power-house. Their fields were: re- 
wound at a very slight expense, and are 
how excited from the station bus-bars. 
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The station voltage is between 610 and 
615 volts; the booster voltages are approxi- 
mately 185 volts on the Dayton end and 
200 volts on the Richmond end. Two bat- 
teries, each consisting of 266 cells Gould 
storage batteries, having a capacity of 
240 amperes for one hour, were installed, 
one at Snyders’s and one at New Hope, 
the installation being completed during 
the latter part of July, 1905. Comparing 
the results since this time for the months 
of August, September and October, with 
the same months of the preceding year, 
there has been a reduction in operating 
expenses of over $1,000 per month 
with a growth in business of approxi- 
mately thirty-two per cent. 

This reduction is due to a number of 
causes more or less directly a result of 
the batteries. The generator load is múch 


more constant and varies ordinarily be- 
tween 420 and 980 amperes, as compared 
with a variation between 125 and 1,200 
amperes under the same conditions be- 
fore the batteries were installed. For- 
merly the load occurred in cycles, being 
heavy during a half hour and light the 
succeeding half hour. It was necessary 
to operate four boilers, whereas, due to 
the more steady load, it is now carried 
by two boilers. The boiler-room force has 
been reduced by one man and the time 
of the rest has been shortened. The sta- 
tion output is practically the same now as 
it was during corresponding periods in 
1904, but a heavier freight business is 
handled, a small lighting load has been 
taken on and an electrically driven rock- 
crusher installed. ‘These additions indi- 
cate that the car consumption has been de- 
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creased by about ten to twelve per cent, 
due to improved line conditions. The 
schedule is now satisfactorily maintained, 
which conditions did not exist previously. 
Battery voltmeter charts are shown in 
Fig. 2 and Fig. 3. 

The output of the power-house, includ- 
ing car lights and air-brake motors, 
but corrected for station and barn 
lighting, shop motors, ete., is 3.055 
kilowatts per car-mile or 92.5 watt- 
hours per ton-mile, a figure which is 
quite low for this type of service. 
The success in operating this road is 
largely due to careful attention to details 
on the part of the management. For 
example, the judgment of the motormen 
in applying currents is exceptional, and a 
result of thorough training. The ordi- 
nary maximum currents of a single car 


Rao} 


Fie. 8.—SNYDERS’s BATTERY. 


are within 275 amperes, and nearly always 
within 325 amperes. Considering the 
weight of the cars and that there are a 
number of grades, including several of 
some lengths amounting to five and six 
per cent, these results are remarkable. 


Marconi Lecture before the New York 
Electrical Society Postponed. 

Cable advices from England report 
that Mr. William Marconi is severely ill 
with influenza. Under the absolute orders 
of his physician he is not to undertake 
a sea voyage for some time to come. The 
lecture scheduled for delivery before the 
New York Electrical Society on January 
16 is therefore postponed. Mr. Marconi 
will be in New York in March, and he has 
promised to deliver his lecture to the 
society in the third or fourth week of that 
month. | 
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The Plant of the Trumbull Electric Manufacturing Company. 


HE Trumbull Electric Manufactur- 
ing Company, Plainville, Ct., has 
recently completed a modern three- 

story and basement brick building for the 
accommodation of its growing factory 


Fic. 1.—ORIGINAL PLANT OF THE TRUMBULL 
ELECTRIC MANUFACTURING COMPANY. 
equipment. This company started to 
manufacture rosettes in September of 
1899. Fig. 1 shows a view of the earliest 
building in which this company’s product 
was made. This building was a rectangu- 


old engine was taken out, a new engine 
room being added to the original structure. 
This was in 1901. The following year 
another story was added to the original 


Fig. 2.—Two Ygars LATER. 


building, the plant then having the ap- 
pearance shown in Fig. 2. The next 
enlargement, in 1903, was to add a two- 
story and basement ell to the old building. 
At this time the company began making 


— 


switchboard work. In the two-story and 
basement ell the basement is used for a 
storageroom for the slate for the switch- 
board work, of which a large assortment 
is carried in stock. 


Fie. 3.—Tue NEXT ADDITION. 


On the first floor there are set up 
the machines for cutting and trimming 
the steel parts of cabinet boxes, grinding 
and buffing machines, drilling-machines 
for making bolt holes and screw holes in 
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Fia. 4.—PRESENT PLANT OF THE TRUMBULL ELECTRIC MANUFACTURING COMPANY. 


lar wooden structure of one story, the 
macninery being driven by a Baxter en- 
gine which was located in one corner of 
the room. <A little later the company 
started to make type B switches, and the 


switchboards. Fig. 3 shows a view of the 
building as it stood at the end of 1903. 

At present the original room, in which 
the plant started, 1s used as the storeroom 
for housing all the copper used on the 


the slate, and in this department also 
there is mounted and assembled all of the 
heavier switchboard work. 

On the floor immediately above this 18 
the cabinet department, where the wooden 
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trims for the cabinets and switch boxes The main building of the plant, as it arcade. The basement is utilized as a 
are made. The second story of the origi- stands to-day, is of brick and slow-burn- receiving room for slate for the switch 


Fio. 5.—Views IN THE Works OF THE TRUMBULL ELECTRIC MANUFACTURING QoMPANY. 1—THE CABINET-MAKING DEPARTMENT. 2—THE 
SWITCHBOARD ASSEMBLING AND WORKING DEPARTMENT, 3—THE MacHINE Room, MAIN FLOOR. 4—AsseEMBLING DEPARTMENT, SECOND 


LOOR. 5—ENGInE Room. 6—GENERAL OFFICES. 


nal building is used for a storeroom for ing mill construction. Each floor is con- bases, one side of the basement housing 
finished stock, nected to the old building by a covered the slate-drilling machines. In one end 
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of the basement there are located two 
centrifugal exhausters exhausting air from 
the buffing room, which is situated on the 
first floor immediately above. A plunger 
elevator serves all floors and the base- 
ment. 

The first floor of the main building 
is equipped with modern machinery, both 
standard and special, for the economical 
production of the metal parts used in the 
various devices. The benches are arranged 
around each side of the room so that 
throughout the day there is plenty of light 
from high, broad windows. The electric 
lighting system is very complete. All 
drops are equipped with cord adjusters 
made by the company, which enable the 
workman to adjust the lamp at the proper 
height from his work. The lighting is 
so arranged that there is a drop from 
eight feet in every direction throughout 
the entire factory. Pendant incandescent 
lamps with reflectors are placed at frequent 
intervals immediately over the benches. 
One portion of the main floor is devoted, 
as was noted above, to the buffing room, 
and adjoining the buffing room are the 
dipping and plating departments. 

As may be seen from the accompanying 
general view there is a one-story ell built 
out from the first floor of the main build- 
ing, which houses the power equipment. 
Power is furnished by a four-valve auto- 
matic Atlas engine, which drives by belt 
a main shaft running along the entire 
length of the main floor. From the main 
shaft a belt drives an auxiliary shaft, 
from which smaller countershafts are driv- 
en for the various presses and other ma- 
chines. The flywheel of the engine is 
belted to a jack-shaft, from which a belt 
drives a twenty-seven-kilowatt Crocker- 
Wheeler generator delivering 125 volts, di- 
rect current. This generator supplies cur- 
rent for lighting the shops and for the mo- 
tor which furnishes power for the machines 
in the switchboard department. The en- 
gine room also contains a blue marble 
switchboard, upon which are mounted a 
Bristol recording pressure-gauge, a water- 
gauge, steam-gauge, Westinghouse voltme- 
ter and ammeter, generator field rheostat, 
service switches and a double-throw main 
switch for cutting in the city service from 
New Britain, Ct., when power in the fac- 
tory is shut down. 

The boiler room contains two horizontal 
tubular boilers delivering steam to the en- 
gine at about eighty-five pounds pressure 
per square inch. The boilers are equip- 
ped with automatic damper-regulators. 
These boilers also supply live steam to 
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heating-coils in the enameling room, and 
in the winter the exhaust steam is used 
for heating the building, supplement- 
ed by live steam in very severe 
weather. Adjoining the engine room there 
is a fireproof brick tool vault, wherein 
are stored stock dies. All the wiring is 
carried from the switchboard in pipes to 
distributing boxes on each floor. From 
the distributing boxes the wires are car- 
ried on cleats to the respective drops. 

The various processes of assembling 
are carried out on the second floor. The 
same scheme of lighting prevails on this 
floor as was noted for the floor below. In 
addition to the assembling department, 
the second floor contains the’ lacquering 
department and a department for the as- 
sembly of panelboards. 

The top floor, or third story, is devoted 
to the general office and drafting room 
and the stationery storeroom. 

The enameling room is located in a 
separate building about a dozen yards 
from the main plant. In this room the 
slate is scoured and made ready for what- 
ever finish is desired. From this point 
the slates are passed back to the assembly 
room. This room contains several ovens, 


the heat being furnished by live steam 


coils. 

Fig. 4 shows a view of the present 
works, and Fig. 5 shows a number of 
views in the different departments. The 
company is now manufacturing switch- 
boards of any capacity. In addition to 
this there is turned out a very complete 
line of iron service boxes, special cabinet 
switches and standard switches from fif- 
teen amperes up to 2,000 amperes capacity 
in all styles; porcelain base switches and 
battery switches, fuse blocks, fuse holders, 
pendant push-button switches, flush recep- 
tacles, fused and fuseless rosettes, plug 
cutouts, enclosed fuse cutouts, combina- 
tion switches, panel cutouts and panel- 
boards. 

The New York office of the company is 
located at 136 Liberty street and managed 
by Mr. Thomas D. Watson. A complete 
stock is carried at this office for immediate 
distribution. 

The company also has, in addition to 
traveling salesmen in the United States, 
a salesman in South America. Their 
South American and Mexican trade has 
been built up very extensively during the 
past two years in addition to an increased 
foreign trade. 

The officers of the company are: F. T. 
Wheeler, president ; J. H. Trumbull, treas- 
urer, and Henry Trumbull, secretary. 
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SOME ELECTRICAL DEVELOPMENTS IN 
RAILWAY TRACTION. 


BY F. M. FEIKER. 


Probably no question has occupied as 
prominent a position in the eyes of the 
engineering world at large as the electric 
traction developments which have marked 
the passage of the year 1905. Not only 
have great strides been taken in general 
advancement of the urban and interurban 
trolley system, particularly in the South 
and West, but also notable progress has 
been made in the electrification of exist- 
ing steam roads, both in terminal work 
and long-distance haulage. The most 
characteristic feature of this electrical de- 
velopment, perhaps, is the breaking away 
from the more or less traditional direct- 
current systems for railway work and a 
broader application of electricity as a mo- 
tive power to meet individual require- 
ments. This point has been emphasized 
by many of the most prominent electrical 
engineers. With a possible exception, 
there have been no theatrical announce- 
ments of change, but rather a general 
falling into line of the great railroad com- 
panies. 

This electrification of railway lines has 
been classified broadly under two main 


: headings—direct-current and alternating- 


current systems. Strictly speaking, these 
terms are somewhat misleading, inasmuch 
as the direct-current system very often 
includes alternating-current transmission, 
but it has become common practice to style 
the system as either direct current or al- 
ternating current, according to the type 
of motors used on the car without regard 
to the methods of distribution of current. 
It is in the field of alternating-current 
traction that the announcement above re- 
ferred to has taken place. The decision 
of the New York, New Haven & Hartford 
Railroad to equip electrically its terminal 
facilities at the Grand Central station 
was not so much of a surprise as was the 
fact that alternating current had been de- 
cided upon as a motive power. 

While the alternating current is still in 
an early experimental stage for the equip- 
ment of locomotives, it has been adapted 
with apparent success by several roads 
in the West and South. The application 
of the alternating current in these cases 
is the result of its fitness in these specific 
instances, and serves to corroborate the 
statement made in the introductory para- 
graph as to the broader method of treat- 
ment of electric traction. At the same 
time there are but few of these lines in 
operation in comparison with the great 
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+ of direct-current equipments, and 
those roads which have adopted the al- 
ternating-current sy stem pee still be 
judged as being in the experimental stage. 
On the other hand, while there have 
been po radical changes in the direct-cur- 
rent type of railway installation, 1s use 
has spread widely during the year just 
past. The great changes incident to the 
electrification of the Grand Central ter- 
minal at New York by the New York 
Central Railroad, inaugurated during the 
vear 1904, have this year been progressing 
rapidly. The first big direct-current loco- 
motive built by the General Electric Com- 
pany in conjunction with the American 
Locomotive Company at Schenectady, 
N. Y., for this service, has completed the 
frst 25,000 miles of its official trial trip 
of 50,000 miles. Such has been the suc- 
cess of this first half of the test that there 
will be no question as to the ability of 
the locomotive to fulfil the requirements 
imposed. It has made a most remarkable 
record for an electrical locomotive embody- 
ing such radical principles of design. 
Along with the application of direct 
current by the New York Central for the 
improvement of its terminal facilities, 
there have been other developments look- 
ing forward to the general electrification 
of steam lines. A portion of the West 
Shore railroad between Syracuse and 
Utica, N. Y., is being electrically equipped 
for passenger service. In this case, while 
electricity will supplant steam for pas- 
senger service, steam freight haulage will 
be continued for the present in conjunc- 
tion with the electrical equipment for local 
and express passenger systems. This com- 
bination of freight and passenger trains 
has introduced special problems, one of 
the most important being the method of 
using the overhead trolley. The engineers 
of the General Electric Company who had 
charge of the work decided to suspend the 
trolley line at the side of the track so that 
it would not interfere with the brakemen 
on the steam-drawn freight trains. 
Another detail which has received much 
attention of late is the question of in- 
creasing the voltage for direct-current 
work, Direct-current motors are now 
being wound and insulated for operation 
on 600 to 750 volts instead of the ordi- 
nary voltage of 550, so long standard. 
Every such increase of voltage lowers the 
cost of installation by saving feeder cop- 
tha and there seems to be an indication 
a voltage as high as 1,500 may be 
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More or less interlinked with this 
question of voltage is that of furnishing 
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current to the motors. Since the general 
adoption of the third rail for supplying 
heavy currents to rapidly moving trains, 
several important questions have arisen 
and the past months have witnessed the 
solution of many of these difficulties. Both 
the New York Interborough and New 
York Central equipments have the pro- 
tected third-rail system, the latter with 
the moving contact running beneath the 
rail. 

Passing now to the application of elec- 
tricity to trunk lines, toward which there 
is a gradual movement, the recent an- 
nouncement of the Pennsylvania Railroad 
to electrify a part of its service marks 
another milestone passed in the onward 
march toward this goal. In this case 
the march is to the sea, as the proposed 
electrical service is to be established be- 
tween Camden and Atlantic City, N. J. 
An express and local service is contem- 
plated and the contracts have been let 
to the General Electric Company. This 
is an instance where both the third rail 
and trolley will be used and direct current 
will be supplied to the motors at 600 volts 
from substations located at proper inter- 
vals. This installation also calls attention 
to the increasing use of the steam turbine 
for railway power work. The current is 
to be transmitted to the stations at 33,000 
volts and twenty-five cycles from a power- 
house located at Camden, containing a 
Curtis steam turbo-alternator equipment 
having a capacity of about 6,000 kilowatts. 

Aside from these particular examples of 
electric railway engineering, the steam 
roads have brought forward a combination 
solution for certain problems which pre- 
sents several interesting features as a go- 
between. In sparsely settled districts the 
initial expense of installing an electrical 
equipment has deterred many steam roads 
from electrifying their branch lines. Such 
lines are better and more economically 
served by single cars operating at fre- 
quent intervals than by steam trains. To 
meet the requirements a self-propelled car 
independent of a feeder system seems par- 
ticularly well suited. The gasolene engine 
best meets these demands for an economi- 
cal power, and, combined with an electric 
generator and motors, presents also a flexi- 
ble and easily controlled system. Such 
a gasolene electric combination 1s now 
under way at the works of the General 
Electric Company and its trial operation 
augurs well for the success of this in- 
teresting offspring of the old year. 

Not only has definite advance been 
made in the engineering details which 
have been outlined. but the year Just gone 
has seen the inauguration of other plans 
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in the electric railway field of a social and 
economic nature, in general, looking to- 
ward the safety and peace of mind of the 
riding public. Certain electric lines have 
established schools of instruction for mo- 
tormen where more thought is given to 
their knowledge of the equipment, beyond 
the fact that one handle governs the power 
while the other is useful in stopping the 
car. Elementary electricity is taught and 
the man has some idea of what the “juice” 
is, in addition to instruction of a prac- 
tical nature which makes him understand 
that starting and stopping the car prop- 
erly has as good an effect upon the mo- 
tors as upon the comfort of the passen- 
gers under his care. Among other things 
more attention has been paid to car con- 
struction and equipment. After costly 
lessons, underground cars especially are 
designed so as to be fireproof, being built 
of steel throughout. All these things. 
tend to increase the sense of security of 
the passenger and consequently add nickels - 
to the coffers of the operating company. 

Another point perhaps of more interest 
to those who live near the car lines than 
to the passengers is the question of the re- 
duction of noise upon elevated tracks. To 
a dweller of the cities the fact that a more 
or less silent elevated train is within the 
scope of practical engineering will be 
hailed as one of more than passing inter- 
est. That as great a city as Chicago 
should seek expert advice on this question 
surely means that the questions of general 
welfare are coming more and more to the 
front. 

So it is evident that electric traction in 
all its phases has advanced much along 
every line. The continued adoption of 
this form of energy as the motive force 
for the transportation of the world means 
the steady betterment of mankind. Al- 
ready this clean, rapid and frequent elec- 
tric service is widening the city limits 
and bringing the business man nearer the 
pure air and saner living conditions of 
the country. This is not prophesy, but 
actual fact. The process has begun and 
the announced intention of the Erie Rail- 
road to electrify a portion of its lines in 
southern New York will eventually lead 
to the application of this power to all 
the suburban lines. What is true of New 
York city holds good for all great cen- 
tres of population. This year witnesses 
the opening of the Philadelphia subway, 
following the New York development of 
the year preceding. Thus each year brings 
nearer the general electrification of all 
traffic. Is it time for the historian to 
gather material for to-morrow’s book, the 
“Rise and Fall of the Empire of Steam ?” 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


BY PERCY INGALLS. 

It is only within the last few years that 
central stations have awakened to a com- 
prehending sense that they are not im- 
mune from the need of good and strenu- 
ous advertising. 

To profit by the experience of others is 
the prerogative of the wise, and perhaps 


that is why central station managers are © 


realizing to-day that to sell juice they 
must take the bull of publicity by the 
horns and force the public to appreciate 
the benefit of electricity over other modes 
of illumination and power. 

To foster a desire and to create a de- 
mand where no demand exists, these are 
the ultimate ends of all advertising, 
whether for bread and cheese or electric 
current. 

It is this demand-creating element that 
makes any advertising campaign of value 
to central stations. 

The people who now illuminate their 
homes with electricity because they know 
it is the right light and those who now 
use it for power because they realize its 
efficiency are greatly in the minority to 
those who, knowing little and appreciat- 
ing less about our commodity to-day, will 
be real or prospective customers, under 
the influence of a hustling advertising 
campaign, a year from to-day. 

To create the desire and then the de- 
mand for electricity the prospect must 
be reached not once nor twice nor three 
times, but until he has been entered on 
the books as a customer. 

Most of the larger companies are realiz- 
ing this, though, to gain the same point, 
they; are planning their campaigns on 
different lines. 

The ideal follow-up system is the one 
that keeps hammering until the idea of 
electricity is driven into a man’s mind so 
deep that it can not be eradicated until 
he has installed the service. 

Take, for instance, so small a matter 
as a porch light. To many people the 
thought of this convenience would never 
occur as a necessity until its advantages 
were attractively presented. The first sug- 
gestion would pass unheeded, the second 
would mean but little, but after continued 
appeals its good qualities would begin to 
percolate through and steep itself into 
the thoughts of the householder. Every 


time he went out of his door at night he 
would think of the light, when he came 
home late he would think of the light, 
when guests arrived he would wish he 
could push the button and light them 
in and out. The desire is father to the 
thing. Pretty soon he would telephone 
for estimates. 

That is the result in a small way that 
all advertising campaigns should seek on 
a larger scale. After all is said and done 
the greatest factor when considering ad- 
vertising is “results.” To attain this 
there must be a connecting link, close, 
strong and insoluble, between the solicit- 
ing and advertising departments or a 
failure is imminent. 

In framing its campaign each company 
has local conditions and the scope thereof 
is great. In discussing advertising each 
central station man must of necessity talk 
more or less from his own experience. 
And so in speaking of a specific advertis- 
ing campaign I speak from experience of 
the company with which I am familiar. 

When we outlined our definite new busi- 
hess campaign two years ago we began 
by getting into closer and more harmoni- 
ous touch with the sales department. 

The interest of our solicitors was fo- 
cused on three specific campaigns—clec- 
tric power, electric signs and store light- 
ing and residence lighting. Mailing lists 
of prospects were carefully revised with 
the result that the small workable lists 
then started have had an opportunity to 
grow larger each year, unhampered by an 
initial list of “dead names.” 

In outlining the campaigns the monthly 
bulletin was made the basic mailing and 
this was supplemented by a monthly 
calendar, fac simile letters and a series 
of circulars, booklets and mailing cards. 

The letters always bore the signature 
of the local agent and carried a return 
post-card, sometimes stamped and some- 
times not. Occasionally stamped envel- 
opes were used to stimulate a reply. 

This campaign was so arranged that 
every person on the list received a mailing 
of some kind every two weeks. At first 
the number of replies came rather slowly, 
but as the campaign progressed the 
strength of its system was demonstrated 
hy the continued increase in replics and 
in style of replies. 


The solicitors were rather inclined to 
resent the first invasion of a specific ad- 
vertising department and were rather luke- 
warm over the advertising proposition, 
but as the work progressed and they saw 
its stimulating effects on their sales they 
grew enthusiastic. They began to offer 
suggestions, which were gladly received 
and often incorporated in the literature 
sent out. 

The campaign for this company was 
used and is still continued in every city 
and town where its service is in operation. 
In this way it is possible to judge the 
effect of systematic advertising in locali- 
ties of varied local conditions and popula- 
tions. The proportionate results attained 
proved to us conclusively that such work 
is cqually advantageous in small towns 
and large cities. It is tenacity, the con- 
tinued application of the time-worn saw, 
‘af at first you don’t succeed try, try 
again” —or in other words it is the “keep 
hammering” policy that wins out for cen- 
tral stations. 

Every live prospect on a list is a pros- 
pect as long as he is above ground. Don’t 
let go until he is landed. He may not 
need nor want electricity to-day or next 
week, but six months from now he may 
be a large user of current. And an ad- 
vertising campaign laid out by experts 
in this field along lines that embrace 
plenty of printers’ ink, backed by brains, 
system and competent salesmanship, can 
not fail to show handsome gains in reve- 


nue at the end of each year. 


“T think the one feature that has stood 
in the way of the general use of the elec- 
tric laundry iron is the renewal of the 
heating unit when it burns out; and, as 
I have said before, this matter has been 
overcome and there is an iron on the mar- 
ket that is reasonable in price and which 
can be renewed at a small cost and small 
expenditure of time by anyone familiar 
with electrical or even mechanical con- 
trivances. | 

“The laundry iron can be used for gen- 
eral laundry work in the residence, and 
for a family of from two to four will use 
only from ten to fourteen units per month. 
They appeal at once to the men as well as 


the women as an economy—not T oa 
pense, and they will sell rapidly uf put 
out riecht.” —R. L. Goodale. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Westinghouse Electric Fans for 1906. 

The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., will 
present a largely increased assortment of 
electric fans for the season of 1906. The 


WESTINGHOUSE 1906 WALL TRUNNION FAN. 


line has been designed with the greatest 
care, and embodies the results of the 
highest manufacturing. skill and experi- 
ence. The fans are made for both direct- 
current and alternating-current service, 
and in forms known as desk type, bracket 
type, ceiling type, floor column type and 
counter type, 

The 1906 desk and bracket fans are 
attractive in appearance and substantially 
designed. A smooth surface is presented! 
by the body and base, preventing the ac- 
cumulation of dust. The fans are finished 
0 polished black enamel, with guards and 
fan blades of buffed and lacquered brass. 
The blades of the 1906 model are a de- 
parture from the ordinary design formerly 
employed, They are constructed upon 
exact mathematical principles, and the 
angles are theoretically correct. The re- 
sult is that the fan will give an even 
i be its entire front. The breeze 
ae out from the fan in the shape of 
on oa: of air, and there is lit- 

his : "cy to set up eddy currents. 
a rmination of the correct blade 
Bs a resulted in a high air delivery, 
: © the total watt consumption has been 
te ae e fan blades are protected 
a rd of graceful design and sub- 
ae “onstruction, The guard is se- 
the a Position by rigid arms, so that 
supported rigat of the motor may be 

en y the guard without injury. 
whose | °F 18 mounted upon trunnions 
ne of Support passes through its 


centre of gravity. The motor is balanced 
at any angle, and there is no tendency to 
turn over when the thumb-screw is 
loosened. The fan is secured in any po- 
sition by two thumb-screws, one holding 
it at an angle in a horizontal plane, and 
the other at an angle in a vertical plane. 
The thumb-screw which secures the mo- 
tor in a vertical position passes through 
the trunnion support a little below the 
axis, and bears against a boss on the side 
of the motor, affording a rigid and secure 
means of clamping the fans in any posi- 
tion. The thumb-screw which retains 
the fan at any angle in a horizontal plane 
is a recent modification, and is very effi- 
clent in service. 

The 1906 fan-motor consumes a small 
amount of energy, illustrated by the fact 
that it costs about three-quarters as much 
to run a twelve-inch fan as to burn an 
ordinary sixteen-candle-power incandes- 
cent lamp on the same circuit. 

By means of a simple adapter the desk 


WESTINGHOUSE 1906 Desk TRUNNION FAN. 


and bracket types of Westinghouse fans 
are interchangeable. 

The motor used in the alternating-cur- 
rent desk and bracket fans is of the induc- 
tion type with stationary primary and 
rotating secondary. The winding is made 
up of solid rods of copper inserted through 
the partially closed slots of a laminated 
core, and short-circuited by metallic end 
rings. There are no moving contacts and 
no electrical connection between the ro- 
tating part and the outside line. The 
motor has therefore no wearing parts ex- 
cept the bearings, making it durable and 
exceedingly simple, both in construction 
and operation. The primary is wound 
for either 110 or 220 volts, and for 


7,200 or 16,000 alternations per minute. 
The 7,200 alternations motor js made with 
two bearings, which are of ample dimen- 
sions and automatically lubricated. In 
the 16,000 alternations motor the shaft 
carries the fan at one end and the sec- 
ondary of the motor at the other, the 
two parts balancing each other on one 
bearing. | 

The switch employed is of simple de- 
sign and substantial construction. It is 
made of moulded insulating material, of 
such form that it can not easily be dam- 
aged or thrown out of alignment. The 
handle projects through a slot in the 
motor base at the most convenient and 
accessible point. In starting with the 
alternating-current fans the start is made 
very readily whether the switch is in the 
high-speed position or in the low-speed 
position, obviating the danger of burn- 
out because of failure and sudden restora- 
tion of power when the switch is set on 
the low-speed contact. 

The alternating-current fans are ar- 
ranged for operation at two speeds of ap- 
proximately 1,625 and 1,300 revolutions 
per minute. The slow speed is obtained 
by the insertion of a choke coil connected 
to the switch contacts and in series with 
the motor. 

The field coils of the direct-current 
motor are rectangular in shape, machine- 
wound and insulated by special treatment, 
reducing to a minimum the liability of 
breakdown. The armature is of the drum 
type, with slotted laminated core, and 
carefully insulated winding. The com- 
mutator is of approved: design. It is 
completely enclosed by an easily remov- 
able dust shield. The brushes are of car- 


WESTINGHOUSE 1906 CEILING TRUNNION FAN 


bon of the highest quality, and the brush- 
holders maintain an even pressure and 
perfect contact. The shaft is of hardened 
steel running in bushings of fine bearing 
metal. There are two bearings provided 
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with an automatic oil return, which en- 
sures abundant lubrication at every point, 
and prevents throwing of the oil. 

The switch is so designed and con- 
structed that it will withstand consider- 
able hard usage without getting out of 
alignment. A handle of insulating ma- 
terial moulded to the end of the blade 
projects through the base. The switch 
and contacts are covered with an insulat- 
ing disc which obviates the danger of 
short-circuit when the fan is placed on a 
radiator or any uneven conducting sur- 
face. The regulating resistance is made 
of wire of a low-temperature coefficient, 
wound on the outer edge of the enclosed 
porcelain switch base, and afterward 
enameled. 

Three different positions of the switch- 
handle give three different operating 
speeds with a maximum of 1,650 revolu- 
tions per minute, a medium speed of 
1,300 revolutions per minute and a mini- 
mum speed of 1,000 revolutions per 
minute. 

The Westinghouse fans for 1906 for 
ceiling and floor mounting have many 
distinctive features. The cases are of 
graceful design and ornamental appear- 
ance, with a standard finish of black 
enamel and mottled copper. Other finishes 
may be furnished if desired. 

The fan is made with four blades, which 
are set at angles calculated to give the 
highest possible amount of air for the 
loweat consumption of energy. The 
blades are securely attached to the moving 
element by screws which effectually pre- 
vent them from turning from their nor- 
mal position. 

There are three speeds of operation 
controlled by means of a resistance 
wound about the bearing-cup. Speeds of 
200, 150 and 100 revolutions per minute 
may be obtained. 

The switch is placed centrally in the 
underside of the fan .body. 

Fans of this type are made for opera- 
tion from either sixty-cycle alternating- 
current or from direct-current circuits. 
The alternating-current motor is of the 
single-phase induction type with stationary 
primary and short-circuited secondary. The 
direct-current motor is substantially con- 
structed with rectangular field coils and 
a drum-type armature. The commutator 
is especially well made. The brushes are 
of the finest quality of carbon, and so 
mounted that perfect contact and good 
commutation are maintained. : 

The rotating element is supported upon 
noiseless ball hearings, reducing friction 
toa minimum. A stationary shaft is pro- 
vided, with a spiral groove, through which 
the oil from the reservoir is forced upward 
by the rotation of the armature. 
` The counter type fans are exactly simi- 
lar to those designed for floor column 
mounting, with the exception that the 
shaft is made shorter. 
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A New Transmitter. 
The Stromberg-Carlson Telephone Man- 
ufacturing Company, Rochester, N. Y., has 
placed on the market a new transmitter 


New 7-A TRANSMITTER OF THE STROMBERG- 
CARLSON TELEPHONE MANUFACTURING ComM- 
PANY. 


designated as the No. 7-A. Unlike the 
usual form of transmitter construction, 
wherein one electrode is vibrated with the 
diaphragm, both electrodes are attached 
to the central point of the diaphragm, 
producing a variation in the distance be- 
tween the electrodes of double the ampli- 
tude of vibration of the central point of 
the main diaphragm. This construction is 
claimed to produce a greater volume of 
transmission than’ if only one of the elec- 
trodes is movable.» The transmitter is 
given such an adjustment that under ordi- 
nary tones of voice the volume is less loud 
than some forms of sensitive transmitters, 
but as the voice is raised the volume of 
transmission from the instrument is multi- 
plied twofold. The highly polished car- 
bon electrodes, with irregularly formed 
carbon granules, are enclosed in a prac- 
tically moisture-proof case. No absorbent 
material whatever is used, so that the 
transmitter, when once assembled, should 
be entirely free from any bad effects due 
to atmospheric changes. It should, more- 
over, be equally efficient in any climate. 
The transmitter is made more durable 
by the use of an auxiliary moisture-proof 
diaphragm over the main diaphragm, 
preventing any chemical action of the main 
diaphragm due to moisture or alkali from 
the breath. 

The illustrations show quite clearly the 
construction of the instrument. What 
conforms ordinarily to the front electrode 
is divided into two halves, each forming a 
terminal. The back disc, with the highly 
polished carbon, is used only as an elec- 
trical connection between the two halves 
of the transmitter. Fig. 1 shows the 
diaphragm with the connectors and cup 
attached. Fig. 2 shows the front view 
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of the cup with the diaphragm removed, 
and the method of fastening the connec- 
tors to the electrodes. Fig. 3 shows the 
cup dismounted, with the granular car- 
bon removed; a shows the front of the 
cup with the electrodes fastened to the 
auxiliary mica diaphragm; b shows the 
cup with the back carbon disc. Fig. 4 
illustrates the parts of the cup; c is the 
back or neutral carbon disc; d, the cup; e, 
the separating ring; f, the electrodes and 
mica diaphragm, and g is the clamping 
ring. | 
The carbon electrodes used in this 
transmitter are of a special grade of dense 
carbon, so treated that it is of very low 
resistance. The carbon is securely sold- 
ered to the connecting discs without the 
use of salts or acid. The surfaces of the 
carbon buttons are highly polished, lessen- 
ing the danger of the transmitter pack- 
ing and preventing arcing. The carbon 
electrodes and also the granular carbon 


Fig. 1.—DraPHRAGM WITH CONNECTORS AND 
Cup ATTACHED. 


are manufactured by the company. Great 
care is exercised in selecting the raw ma- 
terial and preparing the product. The 


Fre. 2.—Front VIEW OF CUP WITH DIA- 
PHRAGM REMOVED. 
carbon is also thoroughly cleansed, sO as 
to have it of such densities that it will 
be entirely free from dust. , 
The diaphragm is made of extra har 
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aluminum, and is carefully straightened 
in a powerful machine. The diaphragm 
is also protected by a celluloid disc. 

The auxiliary diaphragm for sealing the 
carbon cup is made of the best selected 
India mica, carefully gauged to thickness, 
and securely held in place by the clamp- 
ing ring. 

The rubber band’ for insulating the dia- 
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meter to be described was proposed by 
Bunsen who, in order to avoid the diff- 
culties of measuring the amount of gas 
liberated during electrolysis, proposed 
weighing the electrolyte and thus deter- 
mining its loss due to the action of the 
current. The electrolytic cell consisted 
of a thin iron vessel containing a solu- 
tion of caustic soda and a pair of nickel 


Fic. $.—Tuye Cop DisMOUNTED. 


phragm against vibration from the retain- 
ng-case is made of high-grade rubber, 
ensuring its remaining soft and pliable, 
and preventing tarnishing the inside of 
the retaining-case. 

The bridge ig made from heavy solid 
brags, the binding-posts being insulated 
from the bridge with mica. The front 
8 made from heavy brass, simply de- 
Signed and accurately turned. The back 
1$ made of heavý sheet brass. 

eee eee 
Two New Electrolytic Meters. 

Although the electrolytic type of elec- 
tricity meter was the first to be put into 
p mumercia] use, instruments of this class 
lave been replaced by meters of the me- 


chanica] or motor t The acti 
which th ype. lhe action upon 


at a well-designed meter of this type 
not only accurate but inex- 
experience has 
Two in- 


posed been pro- 

trolyte a z In both it is the elec- 
JS Which i 

electrodes, ì8 decomposed and not the 


sribed in hese instruments are de- 
Thich was à paper by Mr. S. H. Holden, 
nee Presented Tecently before a local 
“dg of the Institution of Electrical 
“ers, of Great Britain. The first 


electrodes. A small vent was provided at 
the top for the escape of gases. The cell 
was suspended by four light springs and 
counterbalanced by a weight. The loss of 
the electrolyte due to electrolysis was re- 
corded on a dial by means of a rack and 
pinion. Meters of this type are subject 
to the objections that there is a relatively 
large loss of voltage at all loads; the meter 
is bulky, and it is necessary to refill the 
cell occasionally. On the other hand, it 
is accurate, simple and easily handled, 
and it contains no glass. A number of 
meters of this kind have been made and 
have given satisfaction over a fairly long 
period of use. 

The second type of meter is designed to 
retain a constant volume of the electro- 
lyte. It consists of a glass bulb, to the 
side of which is attached a vertical tube. 
This bulb is filled with a ten per cent so- 
lution of sulphuric acid to a height above 
the opening of the tube. A fairly large 
platinized electrode is placed in the bulb, 
projecting partially above the electrolyte. 
The second electrode is placed in the 
verticle tube. The volume of the bulb 
above the electrolyte is filled with pure 
hydrogen gas. Only the purest acid and 
distilled water should be used in prepar- 
ing the electrolyte. To use this instru- 
ment it is first turned upon the side so 
as to fill the tube completely with acid. 


83 


The instrument is then connected in shunt 
with a resistance carrying the current to 
be measured, so that but a small current 
passes through the meter. Electrolytic ac- 
tion takes place and liberates hydrogen 
gas in the tube, while the hydrogen gas 
in the bulb is absorbed by the anode and 
acts as a depolarizer, thus maintaining a 
constant volume of electrolyte. Other 
electrolytes have been tried, but none gives 
such satisfactory results as the sulphuric 
acid. Tests of the meter show a fairly 
straight characteristic, even though the 
current to be measured varies consider- 
The meter is read by a suitable 


ably. 


Fic. 4.—Tue Parts OF THE Cup. 


scale placed in front of the tube. To re- 
set it it is only necessary to tilt down the 
tube so that it will be refilled with elec- 


trolyte. 


The Connecticut Spark Coil. 


The Connecticut Telephone and Electric 
Company, Meriden, Ct., has for some time 


SINGLE-CYLINDER Dasu COIL, COVER REMOVED. 


been experimenting with an electrical 
spark equipment for gasolene engines and 
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has produced a coil for which it claims 
some unusual features. 

This coil is constructed upon the unit 
system. Hach coil is individual and in 
no way connected with its neighbor. The 
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SINGLE-CYLINDER Dasu CoriL with Boru 
SECONDARIES Brovuest OUT, FoR USE IN 
Firing A Two-CYLINDER ENGINE. 

coils are placed in cases, one unit for 

each cylinder of the engine. The units 

are interchangeable, self-contained, and 
the disconnecting of wires and the use of 
tools are unnecessary in removing a unit. 
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an extra unit, and in case of trouble the 
defective unit may be replaced without 
stopping the engine. 

The vibrator is simple in form and is 
constructed so as to give a rapid vibra- 
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by one turn and the bridge slipped off, 
when the contacts are free for examina- 
tion and cleaning. 

All connection posts for primary and 
secondary circuits are made on the bottom 


Two-CyYLINDER DasH COIL WITH ONE UNIT REMOVED. 


tion, producing a very hot spark. The vi- 
brator is adjusted by turning an adjust- 
ing thumb screw, which is self-locking, up 
or down. 

The contact screw on the bridge is self- 


Four-CYLINDER Dasu Coin, COVER REMOVED, 


A retaining spring is thrown forward and 
the unit lifted from the case. The con- 
nections are made in the same manner 
when the unit is placed in the case. With 
this combination it is possible to carry 


locking and will stay set in any position. 
No tools are required for these adjust- 
ments. When it} becomes necessary to 
clean the sparking points or contacts, the 
two bridge retaining screws are loosened 


of the case, leaving nothing but the work- 
ing parts of the coil in view when the cover 
is removed. The secondary connections 
are mounted on hard rubber, both on the 
units and the cases. These posts are pro- 
tected by a projection or petticoat extend- 
ing all the way around the bottom of the 
case, so that there is no possibility of a 
leakage of the secondary current due to 
rain water running down, causing a par- 
tial or complete short-circuit. 

The cases of the coils are made of sc- 
lected mahogany, coated with six to eight 
coats of the best preservative finish, and 
oil rubbed to a lasting polish. 

These coils are adjusted to consume not 
over one-quarter ampere when running. 
The greatest care is exercised in assembling 
the coils, and only the best material is 
used. 


a- 


The Convention of the Northwestern 
Electrical Association. 

The fourteenth annual convention of 
the Northwestern Electrical Association 
will be held at the Great Northern Hotel, 
Chicago, Ill., commencing at 9.30 A. M., 
Wednesday, January 17. It is announced 
that an unusually fine literary, business 
and entertainment programme has been ar- 
ranged. The Western and General Pas- 
senger associations have granted a one 


and one-third round-trip rate from all 
points in their respective territories. Tick- 
ets to Chicago should be purchased and 
certificates secured from local agents. 
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A New Spark Generator. 

The Atwater Kent Manufacturing 
Works, 42 North Sixth street, Philadel- 
phia, is putting on the market a new 
spark generator, for which many features 
of distinct merit are claimed. It is claimed 
to do away with the commutator, mag- 
netic vibrators and to reduce battery con- 
sumption seventy-five per cent. It con- 
centrates into one unit the entire igni- 
tion system, except batteries and plugs, 
and is placed upon the dash in a neat- 
appearing box the size of an ordinary coil 
box. : 

Fig. 1 shows the mechanical vibrator, 
which is the principal feature of the new 
generator and which takes the place of 
both the commutator and the magnetic 
vibrators. There are two platinum con- 
tacts, one at D and the other on the 
end of the screw F. D is carried by the 
elbow lever C, which is pivoted at R, and 
the spring J keeps normally the platinum 
points apart. The point of F is sta- 
tionary, although the screw F can adjust 


Fic. 1.—THe MECHANICAL VIBRATOR. 


the space between the platinum contacts. 
On the shaft N (considering four cylin- 
ders are used) are four notches, resembling 
the notches on a ratchet. This shaft re- 
volves counter-clockwise; as it does s80, 
it carries forward over the top a small 
steel piece B, which we term a lifter. The 
moving forward of this steel piece brings 
the spiral spring A to a tension. No con- 
nection is made at the platinum contacts 
while this steel piece is going forward, 
but when it is released from the ratchet 
the spiral spring brings it back to its origi- 
nal position. When B starts on its back- 
ward path it raises the steel piece C, 
which, in turn, makeg a contact at D; this 
Closes the primary circuit and magnetizes 
the iron core in the coil. Before B reach- 
es 1t8 released position it allows C to fall, 
thus breaking the contact at D, which 
discharges the magnetism of the core of 
the coil and produces a spark at the plug. 
When the next notch on the shaft comes 
round this operation ia repeated, making 
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but one spark for every explosion in the 
engine. Although the engine may be turn- 
ing very slowly and the spiral spring A 
brought to a tension very slowly no con- 
tact is made until the spring is released. 
All of these parts are made very light, 
which allows for a very quick release of 
the spring, and as the duration of con- 
tact can last no longer than the time 
taken for the release of the spring, and as 
the time is always constant no matter 
how long the intervals between each re- 
lease, it will readily be seen that a quick 
make and break is always accomplished, 
making a spark of constant size for all 
speeds of the engine. 

So quick is the return of the spring 
from tension that it is possible to run 
this mechanical vibrator at a speed sev- 
eral times greater than any engine ever 
runs. As it is necessary for the lifter 
to be carried forward and released in 
order to make a spark, and when an en- 
gine is reversed the lifter is simply raised, 
sliding under the arm of the lever C, and 
no spark will be generated; therefore it is 
seen that the engine will not run back- 
ward. So quickly is the current made 
and broken that on the lowest speed of 
the engine the movement of the platinum 
point can not be detected by the eye. 
It will be seen that four sparks are made 
for one revolution of the shaft. With a 
four-cycle engine this shaft runs at half 
speed, so consequently only one spark will 
be made for each explosion. — 

A further description of the illustra- 
tion will be that I is a screw which holds 
the advancing lever; E, a spring for 
holding the arm C in position and making 
a positive contact to this arm. All the 
vital parts of this apparatus can be taken 
out in ten seconds. 

T'he current instead of being broken in 
two places, as it is in the ordinary timer 
and vibrator, is broken in but one place 
and this break is protected by the con- 
denser of the coil, and practically no arc- 
ing occurs. | 

The apparatus is well designed and 
carefully worked out, experiments having 
extended over a period of more than a 
year. All the wearing parts are of hard- 
ened steel and each apparatus is thorough- 
ly tested, being run a distance equal to 
two thousand miles at speeds varying from 
ten to a hundred miles an hour. 

Fig. 2 shows the gemerating system 
complete, with the exception of the bat- 
teries. The side has been removed, also 
the cover, but this is the same as an 
ordinary coil cover. The four secondary 
wires U U U U are led from the bind- 
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ing-posts through the bottom of the box 
and thence. to the spark plugs. The two 
primary wires are seen coming from the 
bottom, one leading to the battery and 
the other to the ground. These six wires 
are all that are necessary for the entire 
system. In the further side of the box 
is a removable, non-vibrator, high-tension 
coil. Contact is made directly from the 
secondary of this coil to the longitudinal 
distribution R. S is a shaft which is 
supposed to be connected to the “two to 
one” shaft of the engine, and drives the 
distributor and also the mechanical vi- 
brator P, located on the top of the box 
and protected by the cover. T is the ad- 
vancing lever which moves the mechanical 
vibrator for advancing spark. The cur- 
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Fie. 2.—THE GENERATING SYSTEM COMPLETE. 


rent is led into and out of the mechanical 


vibrator by sliding contacts which allows 
this to be advanced and retarded without 
the use of moving wires. The advancing 
lever can be connected to the hand ad- 
vancer on the steering-post in the usual 
manner. W is a two-point switch which 
allows the use of two sets. of batteries 
if desired. Q is a button projecting from 
the front of the box, which is supposed 
to be quickly pressed and released to close 
the circuit in place of the mechanical vi- 
brator; this is for starting the engine on 
the spark and the secondary current is 
distributed to the proper cylinder to start 
the engine. V is a hole for oiling the lower 
bearing and projects through the side of 
the box. The upper bearing is oiled by 
a hole at the top of the shaft. 
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The Roebling Soldered Rail-Bond. 

The John A. Roebling’s Sons Company, 
Trenton, N. J., has for some time past 
been developing a soldered rail-bond for 
use in bonding the return circuit of street 
railways. 

The Roebling bond is a one-piece bond, 
all tinned to prevent corrosion, and it is 
equipped with a specially designed solder- 
pocket which renders its application very 
certain. 

The bond is made of a flat strip of cop- 
per wound to the required dimension and 
shaped in a press. 

In the Roebling bond a solder-pocket 
is formed on the face of the bond about 
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to the outer side of the ball of a T or 
girder rail. Type B bond is designed 
for attachment to the web of the rail 
under the fish-plate, or it may be attached 
to the outer edge of the ball of the rail 
in the same manner as type A. Type C 
bond is designed for attachment to the 
underside of the rail, although there is 
a wide range of application where it can 
be used, as on third-rail installation, 
elevated roads and bridge structures. 
Type D bond is designed for use with the 
Weber patent rail-joint, or other makes of 
patent rail-joints in which the angle- 
plate extends under the foot of the rail 
and in which the outer plate extends so 
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agent of the New York Central Railroad, 
marks an era in the history of advertising 
in America. 

The New York Central lines are the 
first great system to create an advertising 
department which covers all the railways 
in their system, and the far-reaching con- 
sequences of such a movement can not be 
appreciated at first sight, but this action 
on the part of the management of these 
lines emphasizes the value of advertising 
generally, and forces the conclusion of a 
strong belief in the efficacy of railroad ad- 
vertising in particular. 

Some idea of the importance of this 
new department can be had when it is 
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ONE APPLICATION OF THE ROEBLING SOLDERED RaIL-BonD. 


one-sixty-fourth of an inch deep and 
somewhat smaller than the part of the 
bond in contact with the rail. This de- 
pression in the face of the bond is at 
the centre of the surface of contact, with 
a wall all around it. The solder is run 
into the depression or pocket by heating 
the bond to the proper temperature, and 
consequently takes or sweats to the sur- 
face. When the bond is applied to the 
rail, which has been made bright and 
tinned, the bond is heated by a torch until 
the solder softens and melts. As the 
solder melts the bond is pressed close 
to the rail by the clamp, the surplus solder 
ig squeezed out, while the pocket retains 
enough to make an absolutely perfect 
union between the rail and the bond. 
These bonds are made in various forms 
for application to different types of rail. 
Type A bond is designed for attachment 


far beyond the head of the rail that type 
A or type C bond can not be used. 

For cross-connecting and other special 
bonding the company has developed a 
terminal for use in connection with cop- 
per wire or cable, the cable or wire being 
soldered in a pocket provided for it in 
the terminal. The terminal is fitted with 
a solder-pocket which holds enough solder 
for its proper attachment to the rail. By 
the use of this terminal it is possible to 
add odd lengths of copper wire or cable, 


making a cheap and effective cross-bond. 


Important Movement in Advertising. 

The creation of a general advertising 
department for the New York Central 
lines and the placing in charge of that 
department the veteran railroad advertiser, 
George H. Daniels, who has been for 
nearly twenty years the general passenger 


understood that it will control the general 
advertising in America and in foreign 
countries of the New York Central, Bos- 
ton & Albany, Lake Shore & Michigan 
Southern, Michigan Central, Cleveland, 
Cincinnati, Chicago & St. Louis, Rut- 
land, and Lake Erie and Western railways 
and their leased lines, having their west- 
ern terminals at Chicago, St. Louis and 
Cincinnati and their eastern terminals at 
New York, Boston and Montreal, and em- 
bracing more than 12,000 miles of the 
best equipped railways in the world. 

Mr. Daniels has for many years been 
a firm believer in newspaper and magazine 
advertising, and therefore the organiza- 
tion of the general advertising department 
of the New York Central lines is of im- 
portance to every legitimate publication 
in America—daily, weekly or monthly. 

In an address before the New York 
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State Press Association a few years ago, 
Mr. Daniels made the point that the rail- 
road is the advance agent of commerce and 
that railway advertising had been of im- 
mense value to American manufacturers in 
calling the attention of the whole world 
to the excellent work done by our in- 
ventors and mechanics, as illustrated in 
the Empire State Express, the Twentieth 
Century Limited and other great trains 
that connect the East with the ‘West; the 
average foreigner arguing that the men 
who are able to turn out such’ machines 
must be able to build almost anything, 
and that the farm machinery and all kinds 
of industrial machinery made in America 
must be of the very best quality. Railroad 
advertising has certainly been the means 
of bringing thousands of men here from 
foreign countries to investigate our manu- 
factures and has wonderfully increased 
our foreign commerce. 

Every legitimate newspaper and maga- 
zine publication in America will have a 
direct interest in the general advertising 
department of the New York Central lines, 
and every advertising agent on the con- 
tinent will take a new lease of life because 
of this endorsement of the value of ad- 
vertising, 

The Bell Automatic Motors. 

The accompanying illustrations show 
two types of the Bell automatic motor, 
manufactured by the Bell Electric Motor 
Company, 435.437 West Broadway, New 
York city. Fig. 1 illustrates a type of 
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Fira. 1.—BACK-GEA RED MOTOR. 


Wek geared motor, which is excellently 
pted for driving machine toole under 
a ordinary conditions. These motors 
tanta ood, and are of very sub- 
construction, which suits them 
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admirably to the operation of lathes and 
other similar machine tools. 

Fig. 2 shows the Bell automatic motor, 
which is well adapted to all conditions 
suitable for this type of motor. The mo- 
tor or generator is of the semi-enclosed, 
protected type, for direct current. 

In addition to the two motors shown 
herewith, the Bell company manufac- 
tures a number of other types of both sin- 
gle, two and three-phase alternating-cur- 
rent and direct-current motors. The mo- 
tors may be obtained in styles suiting 
them to the driving of exhaust fans, with 
worm and gear for very slow speeds, and 
in the enclosed and semi-enclosed types. 
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A New Time Switch. 


A new type of time switch, designed » 


especially for central station work, has 
been put on the market by the Hartford 
Time Switch Company, of 97 Warren 
street, New York city. This design is 
the result of a number of enquiries for 
a switch to be used inside of iron electric 
light poles used in street lighting—and in 
this manner to do away with the annoy- 
ance and expense of having the lights 
turned on and off by hand. 

The switch consists of an eight-day Seth 
Thomas clock in connection with a rotary 
switch, the whole enclosed in a dust and 
waterproof japanned cast-iron case, and 
is small enough to be put inside a pole of 
six and one-half inches diameter. 

The Hartford Time Switch Company 
states that these switches have been un- 
dergoing severe tests in actual service, that 
large orders have been received on the 
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and off at such hours desired, to be an 
accurate timekeeper and that its simplicity 
of construction is such that the usual 
cleaning, which any clock movement Te- 
quires every year or two, can be done by 
any local clock repairer., 

In addition to the switch described above 
the company also manufactures a com- 
plete line of automatic time switches suit- 
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New TYPE Time Switcu. 


able to any requirement where regularity 
is desired. | 
For electric sign work it has a switch 
that automatically omits the Sunday op- 
eration, lighting only on the six work- 
days. 

The Hartford Time Switch Company 
has long recognized that the vita] point in a 
time switch is the clock movement, and 


Fie. 2.—AUTOMATIC MorTor. 


basis of these tests, and that in putting 
them on the market now it is with the 
actual knowledge that the switch will sub- 
stantiate these claims for it, viz., with only 
weekly winding to turn the current on 


for this reason uses nothing but the high 
grade Seth Thomas eight-day movement. 
The range of work that this time switch 
covers is much greater than is generally 
realized. Special switches can be made to 
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fill almost any requirement, however un- 
usual. As an illustration the company calls 
attention to a switch which throws on a 
signal light for ten seconds once a day, and 
one that turns off the lights in a store win- 
dow two hours later Saturday night than 
on other nights. 


- -q> 
Westinghouse Equipment for the 
Sarnia Tunnel. 

Arrangements have recently been made 
between the St. Clair Tunnel Company 
and the Westinghouse Electric and Manu- 
facturing Company for a complete elec- 
trical installation to operate freight. and 
passenger trains through the tunnel which 
connects the American and Canadian di- 
visions of the Grand Trunk Railway sys- 
tem of Montreal, Canada. 

The plans and specifications were pre- 
pared by Mr. Bion J. Arnold, of Chicago, 
whose pioneer work in single-phase alter- 
nating-current traction is known to all 
engineers. The work of installation will 
be conducted under Mr. Arnold’s super- 
vision. 

The equipment includes a complete pow- 
er station containing boilers, stokers, coal 
and ash-handling machixery, feed pumps, 
feed-water heaters, condensers, water sup- 
ply, fire protection and heating systems, 
piping, electric crane, steam turbine gen- 
erating units, engine-driven exciting unit, 
motor-driven exciting unit, switchboard, 
feeder and distributing system, bridge and 
pole lines for catenary trolley construc- 
tion, overhead work, bonding, transformers 
for power and light, light and power dis- 
tributing systems, lightning protective ap- 
paratus, arc and incandescent lamps, round 
house motors, motor-driven pumps, drain- 
age and sewer systems for buildings and 
vards, and electric locomotives. 

Interest centres largely in the locomo- 
tives equipped with the series-wound sin- 
gle-phase motors developed by the West- 
inghouse company, which is the key to 
the entire system. There are to be six 
similar units designed to meet the require- 
ments of the tunnel service of the Grand 
Trunk Railway. Each will exert a draw- 
bar pull of 25,000 pounds on a two-per- 
cent grade at a speed of ten miles per 
hour. The locomotives may be operated 
from either end, and two or more may 
be coupled together and controlled in mul- 
tiple from a single unit, so that there is 
practically no limit to the size of train 
which may be taken through the tunnel 
by the electrical equipment—other than 
hat imposed by the limited mechanical 
strength of the coupling from car to car. 

These locomotives are of the rigid frame 
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type, with driving axle boxes and draft 
gear mounted on the same frame. Each 
unit will have three pairs of sixty-two-inch 
driving wheels, with a motor on each axle 
connected with a gear reduction of 18 to 
95. It will weigh approximately sixty- 
two tons, all of which is on the driving 
wheels. Equalizer beams, similar to those 
used in standard steam locomotive prac- 
tice, will distribute the weight among the 
six drivers. The frames will be made of 
cast steel and will be placed outside the 
wheels. The locomotives will be equipped 
with the Westinghouse friction draft gear. 

The power equipment of each unit com- 
prises three 250-horse-power, single-phase, 
series-wound motors of the same general 
type as those recently adopted by the 
New York, New Haven & Hartford Rail- 
road for its terminal operations in New 
York. Pneumatically operated trolleys of 
the pantagraph type will collect the cur- 
rent from the overhead trolley line outside 
the tunnel. 

The Sarnia tunnel of the St. Clair Tun- 
nel Company passes under the St. Clair 
river and connects the divisions of the 
Grand Trunk Railway system which ter- 
minates at Port Huron, Mich., and Sarnia, 
Ont. The tunnel proper is 6,032 feet 
long. A single track leads through the 
tunnel, but the approaches are double 
track up to a point about 300 feet from 
each portal. From terminal to terminal, 
a distance of 19,348 feet, will be elec- 
trically equipped. 

At the present time passenger and 
freight trains arriving from either direc- 
tion are hauled through the tunnel by 
steam locomotives. Almost all of the 
freight trains must on arrival be divided, 
as they are too heavy for a single loco- 
motive. The result has been that traffic 
is congested at the terminals and the en- 
tire service of the system impaired. It 
is expected that the electric locomotives 
will greatly relieve this congestion, as their 
greater capacity and flexibility will elimi- 
nate or largely reduce the necessity of 
dividing trains. | 

Alternating current at 3,000 volts, twen- 
ty-five cycles, will be delivered to the lo- 
comotives. Outside the tunnel the cur- 
rent will be fed through a No. 0000 
grooved trolley wire and pantagraph trol- 
ley to the locomotive equipment. The trol- 
ley wire will be hung by a catenary sus- 
pension from steel towers which span the 
track or from bracket arms mounted on 
lattice-work poles of steel. 

Tunnel operations are conspicuous fields 
for the electrical propulsion of heavy 
trains and the application of the single- 
phase alternating-current system to the 
St. Clair problem provides a most effective 
solution of the difficulties encountered. 
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The Chicago Electrical Show. 

The management of the Chicago elec- 
trical show, which will be held in the 
Coliseum from January 15 to January 27, 
announces that final arrangements are be- 
ing made to create a remarkable exhibit 
and to set forth a very complete repre- 
sentation of electrical development. 

Announcement is made of the awarding 
of the first prize to Edward W. Wilson 
for the electrical show poster. The sec- 
ond prize was won by August Abelmann, 
this design to be used in the larger poster 
on the billboards. Fred Stearns won the 
third prize with a design which will be 
used on the catalogue cover. | 

During the two weeks of the show there 
are to be several special days. The two- 
hundredth anniversary of the birth of Ben- 
jamin Franklin will be observed on Wed- 
nesday, January 17, and bronze medallions 
are to be distributed as souvenirs of 
the occasion. The Northwestern Elec- 
trical Association will meet at the Great 
Northern Hotel, January 17 and 18, at- 
tending the exhibition in a body the sec- 
ond night of the convention. Other days 
will be set aside for special features, such 
as telephone day, and technical school and 
college day. Weil’s Band, of St. Louis, 
will give afternoon and evening concerts 
during the show. 


PEE 
American Institute of Electrical 
Engineers’ Building Fund. 

The General Electric Company in view 
of the great importance and utility of the 
United Engineering Building as a home 
and centre for the engineering professions 
and arts has made a contribution of $25,- 
000 to the land and building fund of the 
American Institute of Electrical Engi- 
neers. Mr. C. A. Coffin, president of the 
General Electric Company, who takes a 
warm personal interest in the matter, has 
also sent his own check for $5,000. The 
committee, which had already received 
gifts and pledges amounting to nearly 
$70,000, is greatly encouraged by this gen- 
erous support of its work. The fund is 
now, with other new subscriptions, well 
over $100,000, and with renewed energy 
the committee has begun its canvass of 
the field with the object of securing the 
second necessary $100,000. About 600 
members have already subscribed to the 
fund and the committee expects to have 
no difficulty in at least doubling this num- 
ber. It has recently issued to the whole 
membership a handsome pamphlet, illus- 
trating and describing the new building 
in course of erection in New York city, 
and detailing the steps that have been 
taken by the associated engineering bodies 


to give effect to Mr. Carnegies original 
gift. 
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DOMESTIC AND EXPORT. 


UNITED STATES SIGNAL CORPS DEVELOPS A UNIVERSAL 
WIRELESS TELEGRAPH DETECTOR—Brigadier-General A. W. 
Greely, chief signa! officer of the United States army, has announced 
that the United States signal corps has perfected inventions of wire- 
less telegraph receivers which will enable the army to intercept anıl 
read the messages of every system of wireless telegraphy now in use. 


MUNICIPAL ELECTRIC LIGHTING IN PHILADELPHIA —It 
is announced that Mayor Weaver is looking into the matter of 
securing a municipal electric lighting plant for the city of Phila- 
delphia, Pa. The project has been under advisement for some 
time and the mayor has been collecting data with a view to sub- 
mitting to the advisory board the feasibility of installing a munic- 
ipal electric lighting plant. 


LONDON UNDERGROUND ELECTIONS —Mr. Edgar Speyer has 
been chosen chairman of the London Underground Electric Railway 
Company to succeed Charles T. Yerkes. Sir George Gibb, general 
manager of the Northeastern Railway, was elected managing 
director and deputy chairman and also chairman and managing 
director of the Metropolitan District Railway Company, vacated 
by the death of Mr. Yerkes. Mr. R. W. Perks will continue as 
deputy chairman of the company. 


MILWAUKEE ELECTRIC RAILWAY AND LIGHT COMPANY 
AUTHORIZES ISSUE OF $20,000,000 IN BONDS—The stockholders 
of the Milwaukee Electric Railway and Light Company have author- 
ized the issue of $20,000,000 of four and one-half per cent refund- 
ing and extension bonds. The bonds will refund about $8,000,000 
of various bonds of the company at present outstanding, and will 
leave available $12,000,000 of the issue for other purposes of the 
company. Part of this $12,000,000 will be used to fund the floating 
debt and the rest will be used from time to time for the improve- 
ment and extension of the lines. 


EXTENSIVE MERGER AT COLUMBUS, OHIO—Developments 
in the reorganization and refinancing of the Columbus Gas Light 
and Heating Company, the holding company of the Columbus Gas 
Company, and the Central Ohio Natural Gas Company, are regarded 
as the initial step in the planning of a corporation controlling 
the lighting, heating and street railway lines of Columbus and 
other cities throughout the state of Ohio. It is thought that W. K. 
Schoepf, president of the Cincinnati Traction Company, will be at 
the head of the new combination. The capitalization will be 
$10,500,000. All of this stock will not be issued, however, a large 
portion of it being retained as treasury stock for future improve- 
ments and developments. 


PENNSYLVANIA COMPANY TO OPERATE HIGH-SPEED 
ROAD BETWEEN NEW YORK CITY AND NEWARK, N. J.—It 
is understood that the Pennsylvania Railroad will own and manage 
a high-speed electric road between New York city and Newark, 
details having been perfected and agreements signed which will 
permit the road to run through the Hudson & Manhattan Railroad 
tunnels under the North river to Jersey City and thence to Newark, 


where a terminal is to be built. The line will connect with the: 


subway road and the surface lines in New York city, with the 
Pennsylvania’s lines to Long Island and the New England Railroad 
systems, as well as with the rest of the Pennsylvania system. 
Through trains will be run to Newark from several points in 
New York city, and connections will be made so that by a transfer 
system any point in New York may be reached by residents of 
Newark and its suburbs. 


NIAGARA FALLS TRANSMISSION COMPANY TO INCREASE 
CAPITAL STOCK—The state gas commission has received the 
application of the Niagara Falls Electrical Transmission Company 
for permission to increase its capital stock from $100,000 to 
$5,000,000, and to purchase certain obligations of the Albion Power 
Company and the capital stock and obligations of the Niagara Falls 
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Gas and Electric Light Company and to pay off retiring bonds 
of the applicant to the amount of $59,790. The Niagara Falls 
Electrical Transmission Company was organized for selling and 
distributing, in the counties of Niagara, Erie, Orleans, Monroe and 
Genesee, electrical current developed by the Electrica] Development 
Company, of Ontario, Limited. It is proposed to construct trans- 
mission lines sufficient in capacity for at least 50,000 electrical 
horse-power. The capital stock is to be classified as $2,500,000 
preferred and $2,500,000 common stock. 


NEW 150-MILE SINGLE-PHASE RAILWAY SYSTEM TO BE 
OPENED SOON—The Toledo & Chicago Interurban Railway Com- 
pany is about ready to begin operations in northeastern Indiana. 
At the present time about fifty miles of the road, constituting 
the Fort Wayne division, are completed. This division extends from 
Fort Wayne north to Garrett, a distance of eighteen miles, branch- 
ing northeastward through Auburn and Waterloo to Butler, a dis- 
tance of twenty miles, and then northwest to Avilla and Kendall- 
ville, about twelve miles. The line, when completed, will extend 
for a distance of about 150 miles from Goshen, ‘Ind., on the west, 
where connection is made with the lines of the Indiana Electric 
Railway Company to Alvordton, Ohio, on the east, where connec- 
tion is made with the Toledo & Western Railway. The southern 
branch, just completed, connects at Fort Wayne with the Fort 
Wayne & Southwestern Traction Company, running to Indianapolis; 
and the Fort Wayne, Van Wert & Lima Traction Company, which 
runs well into Ohio. 


TO CONTROL PUBLIC UTILITIES IN NEW YORK CITY—A 
bill has been introduced in the state legislature at Albany, N. Y., 
to authorize Mayor McClellan to appoint five residents as a board 
of control, each to receive a salary of $7,500 a year. The board 
would have control of public utilities in New York city, including 
street, elevated and subway railroads, ferries, electrical subways, 
gas, electric light or power, steam, water supply, telephone and 
telegraph corporations. One of the members of the board shall 
be a civil engineer, one experienced in local railroad operation, 
one a wage-earner with mechanical experience, one a lawyer, 
and one a business man, each of whom shall have had ten years’ 
experience in his respective line of occupation. The board is not 
to encroach upon the powers of the state lighting commission, but 
shall enforce that commission’s orders. The board is to have inves- 
tigating powers and is to look into all complaints promptly and 
its orders are to be obeyed by the corporations. The board is to 
act as arbiter between public utility corporations and their 
employés. Corporations may appeal from the orders of the board 
to the Appellate Division of the Supreme Court. 


TO TEST THE FRANCHISE VALUE OF THE NEW TELE- 
PHONE COMPANY IN NEW YORK CITY—The Great Eastern 
Telephone Company, which is allied with the Consolidated Tele- 
phone Company, of Buffalo, N. Y., is seeking to establish a telephone 
system in the city of New York. The Great Eastern Telephone 
Company has acquired a franchise granted to the New York Elec. 
tric Lines Company in 1885 by the board of aldermen. Before 
the company could take advantage of the grant the legislature 
passed an act providing that all electric wires must be put under- 
ground and that the privilege of opening the streets must be 
obtained from the commissioner of public works. The commis. 
sioner refused to allow the company to open the Streets and in 
the litigation which followed the company was defeated. Since 
it has been understood that the Great Eastern Telephone Com- 
pany was planning to enter the city on the Strength of this 
franchise a petition was lodged by Abraham Sartorius with Attorney- 
General Mayer asking him to begin an action on behalf of the 
people of the city for the annulment of the franchise on the 
ground that it had become void for non-user for twenty years. 
The attorney-general, it is announced, will hold a public hearing 


on the matter on January 13, 


a pa 
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ELECTRIC RAILWAYS. 


CORSICANA, TEX.—The Corsicana city council has granted 
a franchise over the streets of the city for the proposed interurban 
line to Palestine. 


FREDERICK, MD.—The Washington, Frederick & Gettysburg 
Electric Railway Company contemplates the construction of an elec- 
tric railway from Frederick to Thurmont via Yellow Springs and 
Lewistown. 


HARDY, ARK.—A committee has been appointed to confer with 
similar bodies at Ash Flat and Franklin for the purpose of incor- 
porating and financing the proposed electric car line between Ash 
Flat and Hardy. 


WABASH, IND.—The Indiana National Traction Company’s line 
between Wabash and Marion, eighteen miles, with trackage rights 
over the Wabash valley line, has been turned over to the Indiana 
Union Trackage Company. 


ROCKFORD, ILL.—There is a possibility that the company now 
engaged in the construction of the Elgin-Belvidere electric line 
will build a branch to Harvard to connect with the Harvard-Lake 
Geneva line, probably from Marengo. 


PUTNAM, CT.—Worcester, Mass., and Norwich will soon be con- 
nected by trolley. The line will branch off from Occum and go to 
Jewett City, and from there follow the grade of the Norwich & 
Worcester Railroad to Plainfield. Several bridges will have to be 
built. 


WABASH, IND.—The Indiana Union Traction Company has 
begun the operation of the Indiana Northern traction line between 
Wabash and Anderson. The service will be hourly and the time 
between Anderson and Wabash, fifty-four miles, will be two and 
a half hours. Through service to Indianapolis will be established 
a little later. 


MIDDLETOWN, CT.—Deeds have been filed transferring the 
tracks and holdings of the Middletown, Waterbury & Meridan Rail. 
road to the New York, New Haven & Hartford Railroad Company. 
The tracks of the Middletown company pass through Middletown, 
Cromwell, Meriden, Cheshire, Prospect and Waterbury. The price 
paid was $100,000. 


COLUMBIA, S. C.—The Columbia Electric Street Railway and 
Power Company announces that a steam plant will be constructed 
at once on the company’s land. This steam plant will generate 
4,000 horse-power and, while this is not as much as the company’s 
normal development, will be sufficient to operate the system. The 
plant will be ready for use by August 1, 1906. 


WHEELING, W. VA.—The Wheeling Traction Company has 
acquired a controlling interest in the Panhandle Traction Company, 
running from the upper end of Wheeling to Wellsburg with con- 
nections to Steubenville and other northern points. Consolida- 
tion of the two properties will follow as soon as preliminaries can 
be arranged. The capital stock of the Panhandle is $500,000° and 
the bonded indebtedness $420,000 at five per cent. 


GENEVA, N. Y.—The engineers who will lay out the route of 
the proposed Geneva & Newark trolley line have begun work. 
The work will be pushed as fast as possible north to Phelps. The 
organization of the company was completed recently when the board 
of directors elected the following officers: Edward H. Palmer, 
president; Walter A. Clarke, vice-president; Thomas H. Chew, 
treasurer; Lansing G. Hoskins, secretary; Stanley W. Hayes, general 
manager. 


WASHINGTON, PA.—Councils of McDonald and Canonsburg 
have been asked for franchises for the Bridgeville & McDonald 
Street Railway Company, backed by Washington and Allegheny 
county capital, for the construction of a trolley line between the 
points named. It is the intention to build a spur into Canons- 
burg from Bishop. By connection at Canonsburg with the Wash- 
ington & Canonsburg Railway Company’s interurban system Wash- 
ington would be given connection with Pittsburg via Canonsburg, 
Bishop and Bridgeville, and the Chartiers valley would be opened 
to traffic. 
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ELECTRIC LIGHTING. 


ALMA, KAN.—An electric light plant has been placed in opera- 
tion at Alma. 


CLEVELAND, OHIO—Cleveland is now furnishing current: to 
light the town of Glenville. 


CLEVELAND, OHIO—The matter of enlarging the municipa! 
electric plant at South Brooklyn is under consideration. 


FORT CROOK, NEB.—Fort Crook is now lighted electrically by 
current transmitted from the Omaha electric light plant. 


BRUNSWICK, MD.—Electric current from the Shenandoah river 
plant of the Harper’s Ferry Light and Power Company has been 
turned on in Brunswick. 


LAPORTE, IND.—The Laporte city council has entered into a 
ten-year contract with the Laporte Electric Company for all-night 
street lighting service at $73 a light a year. 


EAU CLAIRE, WIS.—The property of the Ladysmith Light and 
Power Company, including the real estate, equipment, poles, wires 
and franchise, has been sold to G. E. Newman for $3,100. 


SANTA ROSA, CAL.—The city council has under consideration 
the installation of an electric light plant in connection with the 
proposed further development of the municipal water system. 


TOLEDO, OHIO—Mayor Finch, of Toledo, Ohio, has signed the 
nine-cent electric lighting ordinance, and it is now a law. It provides 
that no company shall sell electricity for commercial lighting 
at more than nine cents a kilowatt-hour. 


JOPLIN, MO.—Two new power dams are being planned by the 
Spring River Power Company, which are to be built on Spring 
river, one two miles south of the Kansas state line in Indian 
Territory and the other near Wyandotte. 


SOUTH BETHLEHEM, PA.—Announcement is made of a new 
incandescent and alternating arc lighting schedule of rates which 
will go into effect February 1. By that time the Electric Light and 
Power Company expects to have installed in Allentown such of 
its new power-plant equipment as will enable it to properly supply 
electric lighting in the Bethlehems. 


GLOBE, ARIZ.—N. L. Amster, of Boston, and J. N. Porter, presi- 
dent of the First National Bank, of Globe, Ariz., have purchased 
a controlling interest in the Globe Electric Light Company. This 
company will add a gas plant to its works, for fuel purposes, and 
will be reincorporated as the Globe Electric Light and Gas Com- 
pany. It will have $200,000 capital. 


DENVER, COL.—The earnings of the Denver Gas and Electric 
Company are showing large gains. For the month of November the 
company earned net $61,747. There were interest payments of 
$30,122 to be met, which left the surplus for the stock $31,625, 
or almost ten per cent. For the year ending November 30 the 
net earnings were $600,209, with interest payments of $361,675, 


leaving a surplus of $238,533, or six and one-half per cent for the 
year. 


REDONDO, CAL.—The Redondo Electric Company, one of H. E. 
Huntington's organizations, has recently been formed for the purpose 
of manufacturing and controlling the electricity used by the Los 
Angeles & Redondo Railway, as well as the Huntington lines in 
the city of Los Angeles. The company has made arrangements 
to erect a large plant near the ocean front, and will equip it with 
the latest machinery. The plant will be the largest of its kind 
in Southern California, and is to be completed and in running 
order within seven months. 


ATLANTA, GA.—Mayor James G. Woodward has approved the 
ordinance granting a franchise to the Southern Light and Power 
Company and it has become a law. The ordinance gives the com- 
pany a franchise for thirty years and provides for the collection 
of a gross receipt tax, two per cent, for twenty years and three 
per cent for the remaining ten years. It also provides that the 
company shall not charge more than $65 for arc lights nor $28 
for incandescents. It fixes ten cents per kilowatt-hour as a maxi- 
mum charge for current for lighting and six cents per kilowatt- 
hour as a maximum charge for current for power, with a discount 
of ten per cent where bills are paid before the tenth of the month. 
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PERSONAL MENTION. 

MR. CLARENCE F. SCHULTZ has assumed the duties of manager 
of the Harrisburg (Pa.) exchange of the Pennsylvania Telephone 
Company, succeeding Paul H. Chadwick. 

MR. JOHN R. KEARNS has been appointed manager of the 
Portland (Me.) office of the Western Union Telegraph Company. 
Mr. Kearns takes the place of Mr. K. J. Ruggles, who goes to 
Boston, Mass. 

MR. M. J. OGDEN, chief engineer of the Central Massachusetts 
Electric Company for the past five years, has resigned. Mr. Ogden 
will go to Fairmont, W. Va., where he will associate himself with 
the Fairmont & Clarksburg Traction Company. 


MR. JAMES G. ROSSMAN, of Atlanta, Ga., has been retained 
as consulting engineer by the Southern Light and Power Com- 
pany, which is seeking a franchise from the city government of 
Atlanta to sell electric light and power to the municipality. 


MR. FRANK B. KNIGHT, of Dallas, Tex., special agent of the 
Southwestern Telegraph and Telephone Company, was a New York 
visitor the first of this week. Mr. Knight came North on the sad 
errand of burying his wife, whose death was announced last week, 
at her old home at Kingston, N. Y. 


MR. KENDALL BANNING, who resigned the managing editor- 
ship of System to enter the service of Bruce & J ohnston, has become 
& partner in the company. Mr. R. H. Johnston, formerly partner 
of John M. Bruce, retired from the company last August to devote 


his entire time to special advertising. 


MR. H. G. MADDEN announces that he has severed his con- 
nection with W. R. Brixey as agent, and has associated himself 
with the Sunswick Company, of Astoria, New York city, as vice- 
president and general manager. The company will carry on a 
business dealing in insulated wires and materials. 


MR. H. H. NICHOLSON has been promoted to the position of 
division superintendent of the Utica division of the Central New 
York Telephone Company. Mr. Nicholson will be succeeded as dis- 
trict manager by C. W. Hitchcock, the present manager of the 
Rome exchange. Mr. Nicholson’s division will include the districts 
of Cooperstown, Watertown and Utica. 


OBITUARY NOTICE. 


DR. OTTO A. MOSES, a well-known chemist, electrical engineer 
and inventor, died at No. 72 West thirty-fifth street, New York 
city, Wednesday, January 3. Dr. Moses was a son of Aaron J. 
Moses, of Charleston, S. C., where he was born in 1846. He was 
graduated from the University of Leipsic. On his return to the 
United States he became state geologist of South Carolina. Coming 
to New York about thirty years ago he entered business as a 
mechanical engineer and electrical expert. He was associated in 
early life with Thomas A. Edison, and in 1880 he represented 
Mr. Edison in Paris at the electrical exposition. Later he was 
Connected with the Westinghouse Electric and Manufacturing Com- 
pany. He was the founder of the Hebrew Technical Institute in 
Stuyvesant street, New York city, and was also associated with the 
Montefiore Home and the Hebrew Benevolent Orphan Asylum. He 
is survived by two sons and a daughter. 


AUTOMOBILE NOTE. 


AUTOMOBILE CLUB OF AMERICA—The annual banquet of the 
Automobile Club of America will be held at the Waldorf-Astoria, 
New York city, on Saturday evening, January 20. The map com- 
mittee has prepared for early distribution an automobile route map 
covering the states of Massachusetts, Rhode Island and Connecticut, 
fast of the seventy-third parallel of longitude, and south of forty- 
two degrees forty-five minutes north latitude. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


PORTLAND, ME.—The Scott Electrical Equipment Company has 
been incorporated to deal in electrical machinery, with a capital 
of $500,000. The ofticers are: M. W. Baldwin, president; J. J. 


Hernan, treasurer, both of Portland. 


RICHMOND, VA.—The J. W. Smith Electric Company has been 
incorporated to do a general electrical construction business. The 
capital is $10,000 and the officers are as follows: J. W. Smith, 
president; R. N, Scott, secretary and treasurer, of Norfolk. 
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BLECTRICAL SECURITIES. 

The opening week of the new year brought, if anything, disap- 
pointment in its developmentg in the financial community. The 
very evident indication of unloading in many quarters, following 
the boom of the last three weeks, gave an insight into the true 
condition of affairs such as has not been witnessed for some time. 
That the general investor was cognizant of the professional tone of 
the market was assured by the large amount of commission busines» 
which was done in very active selling, this’ leading up to a sharp 
break on Thursday of last week. The extreme activity of the 
market just before the close of the year, it is thought, has dis- 
counted, to a considerable degree, the investment demand, which 
it was anticipated would naturally follow the end of the year profit 
taking and dividend securing. Importance is attached to the further 
expansion in the iron and steel trade, and to the fact that last 
year’s report of failures is the lowest for some time. This is also 
remarkable in view of the very greatly expanded general trade. 


ELECTRICAL SECURITIES FOR TIIE WEEK ENDING JANUARY 6. 


New York: Closing. 
Brooklyn Rapid Transit.................... 88 16 
Consolidated Gas............... ccc ce cecee, 176% 
General Electric.......... 0... ccc ccc ecw cee, 179 
Interborough Rapid Transit................. 23314 
Kings County Electric..................... 200 
Manhattan Elevated.....................06, 161% 
Metropolitan Street Railway................ 1243 
New York & New Jersey Telephone.......... 150 
Westinghouse Manufacturing Company...... 188 


The Kings County Electric Light and Power Company has 
decided to issue forthwith $3,200,000 new stock at par to stockholders 
of record January 15., Each stockholder will be entitled to sub- 
scribe for new stock to the extent of 64 per cent of his present 
holdings. The proceeds of the new issue will be used for extensions 
and improvements. 

The annual stockholders’ meeting of the Brooklyn Rapid Transit 
Company will be held at twelve o'clock noon on January 26 in 
Brooklyn, N. Y. Books closed January 12 and reopen the day 
succeeding the final adjournment of the meeting. 


Boston: Closing. 
American Telephone and Telegraph......... 136% 
Edison Electric Iluminating................ 242 
Massachusetts Electric...................... 60% 
New England Telephone................... 131 
Western Telephone and Telegraph preferred.. 90 

Philadelphia: Closing 
Electric Company of America............... 11% 
Electric Storage Battery common............ 83 
Electric Storage Battery preferred.......... 83 
Philadelphia Electric....................... TY 
Philadelphia Rapid Transit................. 32% 
United Gas Improvement................... 94 


Philadelphia Rapid Transit gross earnings for December 
increased about $142,000, the largest gain of any month in the year. 
The large earnings are understood to have been influenced by the 
opening of the subway to Fifteenth street and the unusually large 
holiday trade and traffic. For the six months ended December 31, 
1905, the increase in gross earnings over the corresponding period 
of 1904 is about $550,000. 


Chicago: Closing. 
Chicago Telephone......................... 135 
Chicago Edison Light...................... 160 
Metropolitan Elevated preferred............ 70 
National Carbon common................... 78 
National Carbon preferred................. 115 
Union Traction common.................... 12 
Union Traction preferred................... 40 


The Chicago Telephone Company gained 25,330 telephones in 
1905. The total now in use is 143,223. The gain for December was 
2,920. 

The Metropolitan elevated daily passenger average for December 
was 137,799, an increase of 15,211; for the year 124,271, an increase 
of 10,483. The Metropolitan earnings at the end of the fiscal year, 
February 28, will show a surplus of about $825,000. A daily average 
of 135,000 passengers is predicted for the coming year. 

The South Side elevated daily traffic average for December was 
#7,495, an increase of 8,707. For the year the average was 90.301, 
an increase of 7,054. 

The Oak Park elevated daily traffic average for December, includ. 
ing transfers, was 52,044, increase 4.650. The increase for the 


year was about 7 per cent. 
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| INDUSTRIAL ITEMS. 


THE ALPHADUCT MANUFACTURING COMPANY, Jersey City, 
N. J., announces its removal to the new factory at 136 Cator avenue. 


THE ECONOMICAL ELECTRIC LAMP COMPANY, New York 
city, announces its removal to 96 Warren street. The new tele- 
phone number is 1728 Cortlandt. 


THE ELECTRO-DYNAMIC COMPANY, Bayonne, N. J., in cir- 
cular No. 18 describes and illustrates the application of the ‘‘Inter- 
Pole” motor to the driving of machine tools. 


CLAUSSEN, BURCH & PILLSBURY, Minneapolis, Minn., 
announce a partnership to carry on the business of consulting 
engineering. The company will also have offices in St. Paul, Minn. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., has ready for distribution the January issue of “Graphite.” 
This contains a number of interesting sketches concerning the 
use of graphite products. 


THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
is mailing a calendar card for January, 1906, upon the back of 
which is some descriptive matter calling attention to several lines 
of apparatus which the company is carrying. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., in 
bulletin No. 62 describes and illustrates electric hoisting machinery. 
The illustrations show various machines of this character, supple- 


mented by tables giving specifications, including shipping weights 
of the outfits. 


THE KEYSTONE ELECTRICAL INSTRUMENT COMPANY, 
Philadelphia, Pa., will have an elaborate exhibit at the electrical 
show at Chicago, Ill., January 15 to January 27. The company’s 


exhibit will be in charge of the Chicago representative, Mr. Will- 
iam P. Crockett. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, has published a calendar for 1906 bearing an illustration show- 
ing a Jeffrey coal-cutting machine and a Jeffrey locomotive. The 
inscription states that “the Jeffrey cuts the world’s coal and the 
Jeffrey locomotive hauls it.” ` 


THE STERLING ELECTRICAL MANUFACTURING COMPANY, 
Warren, Ohio, is distributing a large calendar which is unique in 
several ways. On each pad there is an argument relative to the 
features of the “Sterling Special” lamp. Accompanying each month 
there is also a small calendar comprising the dates of the month 
preceding and the month following the current calendar month. 


THE JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J., 
is distributing a handsome catalogue descriptive and illustrative 
of the Roebling soldered rail bond. This bond is made of a flat 
strip of copper wound to the required dimensions and shaped 
in a press. The strip is tinned to prevent corrosion, and the 
method of manufacture produces a onepiece joint of great flexi- 
bility. 


THE CONSOLIDATED ENGINE-STOP COMPANY, 100 Broad- 
way, New York city, is mailing a neat folder calling attention to 
the “Monarch” engine-stop and speed limit system. This directs 
attention to the fact that the “Monarch” system is a blanket insur- 
ance and life preserver combined. The scheme is very attractive, 
and this form of advertising ought to be of considerable benefit to 
the company. 


THE GENERAL STORAGE BATTERY COMPANY, New York 
city, at the Chicago Electrical Trades’ Exposition, to be held Janu- 
ary 15 to January 27, will show, in addition to a full line of “Bijur” 
high-duty plates and batteries, a working booster system handling 
violently fluctuating loads while maintaining a steady load on the 
generator. This is accomplished by a “Bijur” automatic regulator 
working on a new principle. 
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THE ILLINOIS TELEPHONE CONSTRUCTION COMPANY, 
Chicago, Ill., has prepared a handsome catalogue detailing various 
elements of progress on the Chicago tunnel system which is being 
built for the Illinois Tunnel Company. The catalogue includes 
maps of the streets and intersections, diagrams of the various inter- 
esting details and a large number of half-tone reproductions of 
typical views of the installation. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTURING 
COMPANY, Rochester, N. Y., aud. Chicago, Ill., is distributing 
bulletin No. 14, descriptive and illustrative of private branch 
{telephone exchanges. This bulletin is very handsomely printed, 
and, in addition to the descriptive matter and illustrations pertain- 
ing to the details, there are included a number of views of com- 
plete switchboards and switchboard outfits. 


H. M. McCANDLESS & COMPANY, INCORPORATED, 67-69 
Park place, New York, has just issued an attractive little folder on 
types of the “Empire” miniature lamps. In this folder thirty-two 
different miniature lamps are illustrated and described, including 
the various types of sockets and receptacles for miniature lamps. 
This company now has in press a comprehensive catalogue devoted 


to miniature lamps which will be ready for distribution in the near 
future. 


STANLEY & PATTERSON, INCORPORATED, New York city, 
is calling attention to the many novelties it manufactures in the 
way of flashlight specialties. The company is the manufacturer of 
the “Matchless” specialties of every description, including tubular 
flashlights, vest pocket flashlights, coat pocket flashlights, electric 
candles, electric candles with flower shades, night lights, clocks with 
electric night lights, gas range lighters, electric gas lighters, illumi- 
nated scarf pins, and flashlight batteries and flashlight lamp bulbs. 


THE PERU ELECTRIC MANUFACTURING COMPANY, Peru. 


-Ind., is distributing a circular calling attention to the special features 


of safety in its National Electric Code standard cartridge fuse 
blocks. Under the heading of “Greater Protection” the company 
is emphasizing the advantages of Peru blocks. Another circular 
describes the exhibit of the company at the electrical show to be 
held in the Coliseum, Chicago, Ill., January 15 to 27. This exhibit 
will display the Peru products and will also be unique in the number 
of novel fixtures which will make this booth of great attractiveness. 


THE ABNER DOBLE COMPANY, San Francisco, Cal., is mail- 
ing to some of its friends a photogravure of a figure of Victory 
riding on a Doble tangential water-wheel. This is commemorative 
of the exhibit of the Doble company at the St. Louis exposition. 


The figure typifying Victory is a photographic reproduction from a 


bronze by M. Debut, the original of which is in the private office 
of Mr. William A. Doble, president of the Abner Doble Com- 
pany. The water-wheel upon which Victory is riding is a photo- 
graph reduced to the correct scale of the runner of the water- 
wheel exhibited at St. Louis. 


THE PHOENIX GLASS COMPANY—“Quality” always has been 
—and very appropriately—allied with the glassware for all illumin- 
ating purposes, manufactured by the Phenix Glass Company. 
The inner globes of this company are justly celebrated for their 
excellence—possessing qualities so essential and necessary. No 
better evidence of their practical and satisfactory result exists 
than the fact that one of the leading electric light companies, whose 
first order was for 12,000 inner globes, subsequently increased the 
order to 25,000—and eventually to 50,000 per year. The company’s 
line of outer globes for all systems partake of the same high 
character and excellence. The very large lines of incandescent 
electric globes and shades manufactured by the Phenix company 
present a truly marvelous variety of design in rich cut, etched, 
white acid and imitation of leaded and glass effects. Special effort 
is made to have them conform to and be in perfect harmony with 
the prevailing school of designs of lighting fixtures—the Phcenix 
Glass Company appreciating the important fact that the glassware 
must possess design in perfect harmony with the fixtures on which 
they are used. While having large lines of lighting glassware for 
the higher grade of artistic fixtures—approved patterns, possessing 
taste and attractiveness—this company also presents a very com- 
plete assortment for the cheaper and more moderate priced demands. 
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THE AUXILIARY POLE. 

On another page of this issue will be found an interesting 
article by Mr. H. M. Hobart on the use of auxiliary reversing 
poles for direct-current, turbine-driven generators. At the high 
specd of the steam-turbine dynamo, the problem of commuta- 
tion becomes particularly difficult. 
designers have sought to improve matters by returning to the old 


For this reason some 


auxiliary or commutating pole. Mr. Hobart shows how this pole 
can be applied to a 750-kilowatt, 250-volt generator driven at 
1,500 revolutions. In machines of this size the problem of design- 
ing the auxiliary poles and winding the auxiliary coils so as 
to preserve a perfect balance requires special care. Mr. Hobart 
deals with the considerations which must be met and gives the 
complete design of his machine. The steam turbine is making 
such great progress in central-station operation that the progress 
in the design of generators to meet its particular requirements is 
of especial interest, 


THE FRANKLIN ANNIVERSARY. 

On Wednesday, January 17, the two hundredth anniversary 
of the birth of Benjamin Franklin was celebrated at many 
points throughout the country. Franklin will go down as one 
of the great men of the critical era in the history of this country. 

Born of humble parents, and given but a poor education, by 
assiduous work and careful reading he became recognized as 
one of the learned men of his time. His talents were not 
confined to one branch, for he was famous not only as a states- 
man, but as an author, counselor and a scientific investigator. 

A feature of Franklin’s scientific work was his devotion to 
experiment. Although an omniverous reader, he was not satis- 
fied with what others had to say, but sought the truth himself. 
It is for this reason that his ideas concerning electricity were 
received with respect. It is somewhat striking that at this 
time Franklin’s single fluid theory, which for years past has 
been accepted merely as an interesting attempt to explain elec- 
trical phenomena by the assumption of an electrical fluid, should 
now, a century and a half after he proposed it, be again men- 
tioned in connection with the latest physical discoveries. Since 
we know the electron only through its electrical properties, and 
since the electrical condition of matter might be explained by 
the excess or deficiency of electrons, Franklin’s theory fits the 
case. Any such explanation must, of course, be only tentative. 
It merely signifies that another cycle in scientific research has 
been completed. Since Franklin’s time we have succeeded in 
dissociating electricity from matter as then known, so we called 
it a form of energy. Now we find it apparently associated with 
a new form of matter. But have we done more than carry our 
knowledge one step further back? We are yet far from knowing 
whether electricity is a thing or a condition. 
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GENEROUS GIFTS TO THE INSTITUTE LAND AND 
BUILDING FUND. 


When Mr. Andrew Carnegie so gencrously offered to give a 
building to the engineering socicties of this country, one con- 
dition was that these societies should provide the land upon 
which the building should be erected. The condition was 
accepted and to the American Institute of Electrical Engineers 
fell the task of raising $200,000 for this purpose. A consider- 
able amount has been raised, to which have been added recently 
two gencrous donations. One is a gift of $25,000 voted to the 
fund by the directors of the General Electric Company and the 
other is the personal check of President C. A. Coffin, of the 
same company, for $5,000. These two gifts bring the fund up 
to $100,000, which is one-half the total amount to be raised. 

The American Institute of Electrical Engineers has done a 
great deal to advance the electrical arts and has in this way 


benefited all those interested in them. It is therefore very 
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proper that its work should be recognized so liberally. The 
amounts just presented are not only generously large, but are 
given unconditionally. If all those who have benefited by the 
work of the Institute would help along this good work, whether 
they be members or not, the second half of the fund would soon 
be raised. 


a 


SMOKE ABATEMENT. 

A conference on smoke abatement was held in London 
during December at which some valuable papers were read and 
discussed on this subject, which is of such importance to that 
city. These papers contained suggestions of various kinds for 
abating the trouble, in some cases the suggestions being based on 
the actual improvement brought about in other cities. While 
but a few cities in this country are as yet thus plagued with 
darkness, there are more objections to smoke, using the term in 
its most general sense, than the cloud-pall produced by un- 
burned carbon. The gases given off may be transparent and 
contain no appreciable solid matter, yet carry noxious fumes. 
Sulphur dioxide is a common constituent of fuel gases. Under 
certain conditions it is oxidized and forms sulphuric acid, which 
corrodes nearly everything upon which it falls. The air of our 
large cities, which is generally supposed to be less healthy than 
that of the country, owes its contamination almost entirely to 
the products poured out by every chimney, the home being as 
great an offender as the factory. It is therefore well to follow 
the work of our British cousins in their attempts to reduce the 
nuisance. 

It seems that the city of Leeds has taken a leading part in 
fighting smoke. While it does not appear that much effect has 
been produced overhead, offenders are being watched closely, and 
Leeds should, ere long, be able to show a decided improvement. 
There is a society in that city which watches the factory chim- 
neys and reports those which send out an excessive amount of 
smoke. The law there limite the duration of black smoke from 
a factory chimney to five minutes in the hour; but the society 
is asking that the law be altered so as to place the entire control 
of smoke in the hands of experts. In Berlin the amount of soot 
thrown out by chimneys has been greatly reduced by the intro- 
duction of artificial fuels. In Hamburg a local society employs 
a staff of experts, the members of which visit factories and other 
places where much coal is burned, and instruct the firemen in 
the proper methods of burning fuel. This society has accom- 
plished excellent results. 

From some of the papers read at the recent conference it 
seems that the amount of soot given off by the English chimneys 
is greater than one would suppose. It is estimated that from 
the 4,000 tons of coal daily burned in Leeds, twenty tons of 
soot are deposited. One-quarter of this soot sticks, so that 
every day five tons of lamp-black are painted over the city of 
Leeds. What the daily covering of London amounts to is not 
stated in any of the papers. 

Among the suggestions for eliminating the smoke-cloud was, 
of course, that of supplying the cities with gas for fuel instead 
of coal. This would avoid carrying the solid residue, ashes, to 
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the cities, and as there is less difficulty in securing complete com- 
bustion of gas than coal, there should be but little soot produced. 
Unfortunately, the transmission of gas over long distances is 
not very efficient, commercially speaking, and there still remain 
These 
fumes may not only be actively objectionable, as, for example, 


the objectionable fumes produced by its combustion. 


when acids are produced and when, through incomplete com- 
bustion, carbon monoxide is released, but the wholesale pouring 
out of carbon dioxide gas, harmless in itself, serves to impoverish 
the air and is for this reason undesirable. 

The idea] method of supplying the needs of a city is to erect 
large electric generating stations at the mines. At this point 
the production of soot would not matter much ; besides, a large 
station, such as contemplated, would be furnished with the most 
highly developed furnaces, and would probably give off little 
smoke. Nor would the pouring out of large amounts of chimney 
gases be objectionable if not done in the vicinity of a town. In 
this way the city would be supplied with its energy and the 
objectionable residues of the fuel, both solid and gaseous, would 
be left at the mine. Unfortunately, we are not yet far enough 
advanced to carry out this plan. For various reasons, electrical 
transmission from mine to city can to-day compete with the 
generation of power in the city in but a few instances, and 
therefore the latter system will persist until it is forbidden by 
law or until advances in the electrical art put it ahead of the 
former. This is particularly true as regards heating, for under 
the best conditions we are to-day not able to develop in our 
electric heaters more than ten per cent of the heat of the fuel. 
When it becomes possible to deliver, eay, fifty per cent of our fuel 
energy as electrical energy, the smoke problem will be solved. 
We to-day seem far from this happy stage, as our present 
methods of generating power from coal promise but slight 
improvement. The many attempts to develop a system of direct 
conversion of fuel energy into electrical energy have been 
failures. It would seem from what we know of the methods that 
have so far been tried that they offer little hope for a successful 
solution, but this does not mean that the problem is insolvable. 
The end sought is well worth the efforts of many investigators, 
and to the fortunate one who may succeed will come fame, 
fortune and the gratitude of mankind. 


A SUGGESTION FOR A SMOKE HELMET. 

Not infrequently firemen are baffled in their work of extin- 
guishing fires or of rescuing lives by the choking smoke and 
gases which fill the building. To meet such emergencies, smoke 
helmets have been provided which the fireman wears, and to 
which is connected an air-pipe supplying him with breatheable 
air by means of a pump placed outside the building. Devices 
of this kind have been adopted widely in Europe where they, 
no doubt, have performed good service. Frequently they are 
connected with a telephone, which adds nothing to the encum- 
brance of the fireman, since he must already drag along with him 
his air-pipc. Unfortunately, this pipe must prove a serious 
inconvenience at times, if not a danger, as it not only hinders 


the man in his work, but there is a possibility of its becoming 
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caught and thus causing his death. The difficulty would be 
overcome if the pipe could be done away with; in fact, this has 
been done in an apparatus which carries along a store of oxygen 
compressed in a suitable tank. Such a device must also have its 
inconveniences, which suggests the idea that it might be replaced 
by an oxygen generator charged with some one of the newer 
electrically prepared reagents, which, upon contact with water, 
set free oxygen. With a small generator attached to his back, 
a little supply of water and a proper regulating valve, the fire- 
. man would have at his disposal a supply of oxygen which would 
iast him for a long time. It would not be hard to control the 
rate at which the gas is set free and delivered to the helmet. 
The cost of the supply would be trifling compared with the work 
which might be done. It is probable that by the use of a device 
of this nature many lives might be saved each year and fires 
which would become destructive extinguished at the start. 


TRESPASS BY TELEPHONE. 

A device which has grown so rapidly in popular favor, and 
which is used so constantly as the telephone, might be expected 
to bring with it some disadvantages. In the case of the tele- 
phone these inconveniences fortunately have been of a minor 
character. They are, however, annoying, particularly as they 
are inflicted directly upon the busy man. One of these troubles 
was brought to notice recently by a case in a Massachusetts 
court. The complainant stated that he was continuously annoyed 
and deprived of rest and sleep by frequent telephone calls, the 
caller having no other object in mind than to annoy the called. 
The court said that in this particular case it could not inter- 
vene, as the two parties concerned were husband and wife, and 
the former had taken certain chances when he married, the con- 
sequences of which he must now bear. However, the court held 
that, in general, a person who annoyed another in this way 
might be enjoined from trespassing. This case has excited some 
interest in the daily press. The New York Times comments 


upon it in the following words: 


Every one of us who works within hearing distance of a 
telephone knows perfectly well that trespass can be committed 
over it from the other ends of innumerable wires and by any- 
body inclined to that particular form of crime. For some 
mysterious reason, probably connected with the fact that the 
telephone is still something of a wonder to, and therefore highly 
respected by, us all, there is a certain compulsion about every 
call” and they are almost invariably “answered,” at whatever 
loss of time or convenience. Thus do people easily get into 
Communication with those whom they could otherwise approach 
only with difficulty or not at all. There really ought to be some 
“ort of responsibility imposed upon “callers”’—an obligation 
to justify their procedure in some such way as all other personal 
Contacts of an analogous kind must be justified—that is, by 
friendship, acquaintance, or the existence of such legitimate 
business as would warrant a like demand upon the attention of 
the person called. Of course, no hard and fast line could be 
drawn between propriety and trespass, but the present utter 
lawlessness in the matter is already highly unsatisfactory and is 
steadily getting more so as the number of telephones increase. 

e right of privacy is worth protecting. 

The annoyance, of course, is admitted by all, but there should 
be little difficulty in bringing it under control, if not abolishing 


it altogether, When any one calls at a busy office he must state 


95 


ELECTRICAL REVIEW 


his business, if he is not known or brings no introduction, 
otherwise he can not gain admittance to the sanctuary. To-day 
practically all large business offices have a private telephone 
exchange, under the control of a clerk; probably the same clerk 
who interviews all callers. Why, therefore, should it be improper 
for him to interview the telephone caller and turn aside those 
whom he would not admit in person? One who calls up an office 
by telephone has a certain advantage, since there is nothing to 
judge his intentions by except his voice. He should therefore 
not feel injured at all if the office called questions him regarding 
his desires. If it is proper for a busy man to refuse to see a 
caller because he is busy, why should not the same excuse be 
just as good for refusing to talk over the telephone? The 
popular idea of a telephone conversation is a brief exchange of 
words, to the point, but this, unfortunately, is not always the 
case and it may be dragged out by an insistent talker unless 
the man at the other end takes things in his own hands. For- 
tunately, he is able to close the conversation at any time that he 
sees fit, and he can generally manage to do this without being 
unnecessarily rude to those callers who succeed in getting by 
the telephone clerk. The blame for the annoyance innst, of 
course, be laid to the person who calls, but the cure for it can 
be found at the office called. 


CITY NOISES. 

The daily papers of New York have taken up vigorously the 
cause of those residents along the water-front who object to 
the unremitting whistling of harbor craft, and the united efforts 
of all promise to reduce greatly this nuisance. 

This form of annoyance is not the only one to which city 
residents are exposed. Our present elevated railroad structures 
are practically sounding-boards to multiply the noise of the pas- 
ing train. Berlin has attacked this problem, Boston has taken 
up the question, as has also Chicago. It may be that with the 
present structures but little improvement can be made, but the 
matter should be borne in mind in all new structures of this 
kind. This applies not only to long roads, but even to short 
viaducts, when they pass near residences. . 

Street traffic also gives rise to unnecessary noise. Some- 
times the type of pavement is to blame, but not infrequently 
the sound is due to the character of the load. If we can suppress 
the shouting of street peddlers, why can’t we require truckinen 
and others to have some consideration for our nerves? 

= The large city.is not the only place where the would-be 
sleeper is made to suffer. Country trolley lines are sometimes 
equipped with horrible bells or with ear-splitting whistles. 
Steam locomotives seem to enjoy whistling whenever there is any 
excuse. We are aware of one important suburban road serving 
a large city which has stopped the use of the whistle for all 
purposes except warnings at crossings; in fact, to-day there 
seems to be little need for the whistle when approaching a 
station. 

These are only a few of the annoyances to which we are sub- 
jected, both in the city and country, and it is about time that 
we gave more thought to these little matters; and we may be 
sure that there will be no abatement of a nuisance unless there 


is a demand for action. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 
CHAPTER XvI.—(Concluded.) 


About this time a suggestion was made 
by Joly, which is well worthy of serious 
consideration. Joly suggested that in- 
stead of radium being a disintegration 
product of uranium or thorium, it may be 
produced “as an atomic combination of 
radioactive products with some of the 
elements present in pitchblende. The 
radium would represent the synthesis of 
an element, not its decomposition. On 
this view some of the radioactive prod- 
ucts of uranium (or thorium) can, in 
virtue of their great kinetic energy, enter 
into the atoms of intermixed substances, 
such as barium, bismuth, etc., giving rise 
to the new atom, radium. If this hypothe- 
sis is correct, we should seek to observe the 
genesis of radium not in any one of the 
radioactive elements, but in molecular in- 
termixtures of these with the various 
bodies we know to be conspicuously pres- 
ent in pitchblende, seeking among the 
various combinations for a positive re- 
sult.” 

This suggestion of Joly is especially 
important if it should be shown that the 
atomic weight of radium is greater than 
that of thorium or uranium. We would 
naturally expect these substances in 
breaking down, to yield products with 
smaller atomic weights than their own. 
If radium has a larger atomic weight than 
either of these radioactive elements, it is a 
little difficult to see just how it could be 
formed as the direct result of their disin- 
tegration. It might, however, be pro- 
duced by the recombination of certain of 
the decomposition products of these ele- 
ments with one another, or, as Joly sug- 
gests, by the combination of these with 
other substances occurring in the pitch- 
blende. 

Some light has been thrown by McCoy 
on the possible origin of radium. He 
pointed out that if radium is a decomposi- 
tion product of uranium, all uranium min- 
erals must contain radium, and in quanti- 
ties proportional to the amounts of ura- 
nium in the minerals. Since all interme- 
diate products, such as uranium X, the 
radium emanation, etc., are present in 
these minerals in quantities proportional 
to the total amounts of uranium, it follows 
that the total radioactivity of every nat- 
ural uranium ore is proportional to the 
amount of uranium contained in it. 

McCoy analyzed a number of uranium 
ores from different localities, and deter- 
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mined their radioactivities by means of 
the electrical method. He found that the 
activity of all uranium ores, which did 
not contain appreciable quantities of 
thorium, was directely proportional to the 
amount of uranium contained in them. 
In other words, the radioactivity of any 
given quantity of any uranium ore, 
divided by the percentage of uranium con- 
tained in it, is a constant. This constant 
was termed the activity coefficient. 

It was further shown that the radioac- 
tivity of chemically prepared uranium 
compounds is directly proportional to the 
amount of uranium contained in them. 
Such compounds also have a constant ac- 
tivity coefficient. 

More elaborate experiments on this 
same problem have been made by Bolt- 
wood, who arrived, however, at essentially 
the same result. The amount of radium 
contained in the uranium minerals was 
determined by measuring electrically the 
emanation that is given off-when a weighed 
quantity of the mineral is dissolved or 
decomposed, and the solution boiled or 
allowed to stand in connection with a 
closed glass vessel. We can measure the 
activity of the emanation very accurately, 
and this furnishes us with an accurate 
means of measuring the amount of radium 
in a given substance. If we simply wish 
to determine the relative amounts of 
radium in any two substances, it is only 
necessary to measure the activity of the 
emanation produced by equal weights of 
these substances. 

Boltwood used an improved method for 
analyzing the uranium minerals, which is 
obviously very important. The results 
which he obtained for somewhat more 
than twenty uranium minerals are very 
satisfactory, pointing conclusively to the 
proportionality between the amount of 
radium in the mineral and the amount of 
uranium present. 

To give a more exact idea as to the 
meaning of this relation, Boltwood divided 
the amount of radium in the mineral by 
the amount of uranium, to see whether 
the ratio would be constant for the differ- 
ent minerals. The author concludes that 
from the data “it is evident that a direct 
proportionality exists between the quanti- 
ties of radium and the quantities of ura- 
nium, and the inevitable and only possible 
conclusion is that uranium is the parent 
of radium.” 

He points out that certain of the 
methods that have been used for deter- 
mining uranium are defective, which is 
obviously a matter of the greatest impor- 
tance in the present connection. 

Boltwood has carried out experiments 
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similar to those of Soddy to see whether 
radium is produced directly from ura- 
nium. He comes to the same conclusion 
as Soddy—that it is not. He agrees 
with the suggestion of Rutherford that 
probably one or more intermediate prod- 
ucts exist between the uranium atom and 
the radium atom. Such products, how- 
ever, have not yet been discovered, unless 
the suggestion of Rutherford that possi- 
bly actinium is such a product, is correct. 

In a quite recent paper, Rutherford 
and Soddy point out that as the amount 
of radium in uranium minerals is propor- 
tional to the amount of uranium present 
in those minerals, the amount of radium 
per gram in the mineral should, of 
course, be a constant. The value of this 
constant can easily be deduced if the rela- 
tive activity of pure uranium and pure 
radium is known. To determine the 
amount of radium occurring with say one 
gram of uranium, they compared the 
radioactivity of the emanation from the 
standard amount of pure radium bromide 
with that from the mineral containing a 
known quantity of uranium. 

They found that “the quantity of ra- 
dium associated with one gram of ura- 
nium in a radioactive mineral is equal to 
approximately 7.4X10—* gram. One part 
of radium, therefore, occurs with about 
1,350,000 parts of uranium. 

From these data it is easy to calculate 
the amount of radium occurring in ura- 
nium ores. They find that in a ton of 
pitchblende containing sixty per cent of 
uranium, which is a rich uranium ore, 
there is 0.4 of a gram of radium. Lower 
grades of pitchblende, which contain less 
uranium, will contain proportionally less 
radium. 

Boltwood also took up the earlier work 
of Soddy, in which the latter came to the 
conclusion that radium is not formed 
from uranium, because uranium nitrate 
which had stood for a year or so did not 
contain any appreciable quantity of ra- 
dium. 

He repeated the experiment of Soddy 
and obtained similar results. A quan- 
tity of uranium nitrate was carefully 
purified by recrystallization, and 100 
grams were dissolved and the solution 
sealed up in a bulb. After standing thirty 
days the bulb was opened and all gases 
removed from the solution by boiling. All 
of the gases removed from the solution 
were transferred to an electroscope. It was 
found that the amount of radium present 
in the uranium at the start was less than 
1.7X10—" grams. The uranium solu- 
tion was again sealed up in the bulb and 
allowed to remain for six months. The 
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amount of radium present was again 
tested and found to be less than 
1.7X10—" grams. 

After 390 days the test was repeated, 
and with the same result, the amount of 
radium present in the solution still being 
less than 1.7X10—™ grams. If any Ta- 
dium was formed from the uranium dur- 
ing this period, the above results show 
that less than one sixteenth-hundredth of 
the quantity required by the rate at which 
radium decomposes to establish and main- 
tain the equilibrium, was formed. 

These results would seem to show 
pretty conclusively that radium is not 
formed directly from uranium. The work 
of McCoy and Boltwood, however, estab- 
lish a proportionality between the amount 
of radium in uranium ores, and the 
amount of uranium contained in them. 
Taking all these facts into account, we 
must conclude that uranium is the parent 
of radium, but that the latter is not pro- 
duced directly from the former. One or 
more intermediate products with a slow 
rate of change must be formed. These 
on breaking down yield radium directly or 
indirectly, 

It will be remembered that Rutherford 
suggests that actinium may be such a 
product. Whether this is the case, and 
what is the nature of such intermediate 
products, can be determined, if at all, 
only after a much larger amount of work 
has been done on this problem. 


CHAPTER XVII. 
THEORETICAL CONSIDERATIONS, 


IMPORTANCE OF A THEORY OR GENERALI- 
ZATION. 


The chief aim of scientific investiga- 
tion is not the discovery of isolated facts. 
Indeed, we might continue to unearth 
such facts for an indefinite time, in any 
branch of natural science, and it is a ques- 
tion whether such knowledge ought to be 
dignified with the name of science. 

The highest aim of scientific investiga- 
tion is the discovery of theory or generali- 
zation, which, when sufficiently estab- 
lished, becomes a law. This may or may 
not be an ultimate truth, probably is not, 
but may be as near to it as the methods at 
Present at our disposal are capable of 
leading, 

It can be asked how do we arrive at 
generalizations in science? The answer is, 
for the most part by the inductive method. 
We discover fact after fact and then co- 
ordinate and correlate these individual 
facts, and the result is a generalization. 

It may then be said, and fairly, that the 
discovery of facts are highly important, 
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indeed, essential to the discovery of gen- 
eralization or law. From this no man of 
science will dissent. The discovery of iso- 
lated facts bears the same relation to sci- 
ence as the making of bricks to architec- 
ture. The bricks are absolutely essential 
in constructing the building, but they 
are not the end or aim of the archi- 
tect. They are simply a means toward 
the end, which is utility or beauty, or both. 
Just so in the investigation of natural 
phenomena; we must study the isolated 
facts; they are the bricks or individual 
units of which science is made. They are, 
however, not science, and not the end of 
scientific investigation. They are but the 
means to the end. The generalization in 
science may be compared with the finished 
edifice in architecture. 

We have now studied a large number of 
facts pertaining to radioactivity. Some 
of these are of a striking nature, and 
arouse deep interest when considered by 
themselves. Their real importance and 
significance, however, comes out when we 
consider them in their relations to other 
facts, and especially to well-established 
generalizations, which we now accept as 
the philosophy of the physical sciences. 

We shall next attempt to coordinate the 
facts of radioactivity, now well in mind, 
and see what generalizations have been 
reached. We shall learn that new light 
has been thrown on the nature of what 
we call in chemistry the atom, and on the 
genesis of matter by the study of various 
phenomena connected with radioactivity. 
THE MORE IMPORTANT FACTS IN CONNEC- 

TION WITH URANIUM. 


Before taking up the generalizations’ 


that have been reached, a brief summary 
of the facts in connection with the several 
radioactive elements will be given, by way 


of review, since it is these facts that have | 


to be dealt with primarily by any theories 
that have been proposed. 

The element uranium gives off a, B 
and y rays. The alpha rays are come 
posed of material particles, having a 
mass from two to four times the mass 
of the hydrogen atom. These particles 
are shot off at very high velocities, 
and therefore have considerable mo- 
mentum, The alpha particles are 
charged, and are, therefore, deflected in 
the magnetic field. The direction of their 
deflection shows that they are charged 
positively. Every a particle carries a 
unit electrical charge, as we say; that is, 
the amount of electricity carried by a 
univalent ion in solution. 

The alpha particles produce strong 
ionization of the gas through which they 
pass; indeed, most of the ionization ef- 
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fected by radioactive substances is due to 
the alpha particles. 

The alpha particles have marked power 
to produce fluorescence in certain sub- 
stances, especially zinc sulphide and 
barium platino-cyanide. The phenomena 
manifested in the spinthariscope are due, 
for the most part at least, to the alpha 
particles, 

The alpha rays produce but little effect 
upon a photographic plate, and, therefore, 
the photographic method can not be used 
to measure the intensity of this kind of 
radiation. 

The alpha particles being material in 
nature are easily cut off by matter. They 
can not pass through even very thin 
metallic screens. 

The beta rays are closely analogous to 
the cathode rays. The mass of the beta 
particle is about 1/770 of the mass of 
the hydrogen ion. These particles are 
shot off with different velocities, but all 
with very high velocities, indeed, of 
the order of magnitude of light. The 
mass being small, the momentum of the 8 
particle is much less than that of the a 
particle, notwithstanding the fact that the 
8 particle moves with greater velocity. 

The 8 particles are deflected by the 
magnetic field, indeed, much more strongly 
than the a particles. They are, however, 
deflected in the opposite direction to the ` 
a particles, and therefore have a negative 
charge. Every £ particle carries a unit 
negative charge of electricity. 

Lhe 8 particles produce comparatively 
little ionization in the gas through which 
they pass. 

The 8 particles. have comparatively 
little power to excite fluorescence in fluo- 
rescing substances. The 8 particles have 
greater effect upon a photographic plate 
than the a particles. They are cut off by 
metallic screens of any considerable thick- 
ness, but have much greater penetrating 
power than the alpha rays. 

The gamma rays are analogous to the 
X-rays. ‘These rays are shot off as pulses, 
with very high velocities. The y rays are 
not deflected at all by the magnetic field. 
They produce comparatively little ioniza- 
tion in gas, and have but little power to 
excite fluorescence. Like the 8 rays, they 
have marked action on a photographic 
plate. They have great penetrating 
power; not only many times greater 
power to penetrate matter than the B 
rays, but even greater penetrating power 
than the X-rays themselves. As has al- 
ready been pointed out, Rutherford has 
been able to detect the y rays after they 
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have passed through a foot of solid steel. 
Gamma rays are produced by the 8 riys, 
and are never present without them. 

Uranium is continually, but very slowly, 
undergoing a transformation, giving rise 
to a form of matter that differs in proper- 
ties from the uranium itself. This new 
form of matter is called uranium X. The 
rate at which uranium X is formed is in- 
dependent of all physical and chemical 
conditions. In the formation of uranium 
X from uranium, a particles are given 
off. 

Uranium X, in turn, undergoes decom- 
position, giving off B and y rays during 
the process. The rate of the decomposi- 


tion is also independent of all conditions. 
(To be continued ) 
<-> 


BOOK REVIEWS. 


“Mechanical Engineering.” Charles M. 
Sames. Jersey City, N. J. Published by 
the author. Leather. 168 pages. 4% by 6% 
inches. 31 illustrations. Supplied by the 
ELECTRICAL REVIEW at $1.50. 


The author of this book states in his 
preface that he has endeavored to present 
the facts most used by engineers in order 
to obtain a volume which may be carried 
in the pocket. The book contains nine 
chapters dealing with mathematics, chem- 
ical data, materials, the strength of ma- 
terials, structures, machine parts, power 
and transmission, the steam engine, hy- 
draulics, shop data and electrotechnics. 
These are all very concisely treated, in 
fact almost too briefly. The matter con- 
tained in the book is similar to that in the 
standard engineer’s pocketbooks and it 
follows their style closely. 


“Modern Locomotive Engineering, with 
Questions and Answers.” Calvin F. Swingle. 
Chicago. Frederick J. Drake & Company. 
Flexible leather. 630 pages. 5 by 7 inches. 
965 illustrations. Supplied by the ELEC- 
TRICAL REVIEW at $3. 


This book was written with the aim 
of instructing young men engaged in 
locomotive engineering. It first gives con- 
cisely the duties of fireman and engineer 
and presents in these chapters some ele- 
mentary instructions on heat, combustion, 
steam, ete. The following chapters take 
up the construction of various portions of 
the locomotive: the boiler and its acces- 
sories, the throttle valve, dry pipe, valves, 
valve gears, piston valves and balanced 
valves, ete. Other chapters deal with 
valve settings, compound locomotives, the 
indicator and its use, the accessories of 
the engine, including injectors, steam 
gauges, safety valves, ete. Another deals 
with the possible accidents which may 
happen to the locomotive on the road, and 
in it are given the proper proceedings to 
fullow in case of any of these accidents. 
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The last one hundred pages of the book 
are devoted to the air brake, the Westing- 
house and New York systems being de- 
scribed. A particularly valuable feature 
of the book for the students of the loco- 
motive is the questions following each 
chapter. The answers to these questions 
can be found only by close study of the 
chapter to which they are attached. The 
reader who carefully goes over the ques- 
tions and answers will have a good work- 
ing knowledge of all the parts of the 
machine by the time he has finished the 
book. The book is incomplete in some 
respects. In the chapter on valves and 
valve gears the only system described is 
the Stephenson link. None of the later 
systems which are being adopted by the 
American railroads is even mentioned. 
On the whole, however, the book is a good 
one and should be in the hands of all loco- 
motive engineers and firemen. 


“Modern Turbine Practice and Water 
Power Plants.” John Wolf Thurso. New 
York. D. Van Nostrand Company. Cloth. 
244 pages. 6% by 91 inches. Illustrated. 
Supplied by the ELecrricaL Review at $4. 


Mr. John Wolf Thurso has divided his 
book into two parts: part i having seven 
chapters and part ii two chapters and an 
appendix, the former covering modern tur- 
bine practice contains in chapter i tur- 
bine practice in Europe; turbine develop- 
ment in Europe; present turbine practice 
in Europe; turbine pumps; chapter ii, tur- 
bine practice in America; turbine develop- 
ment in America; present turbine practice 
in America; the turbine as a hydraulic 
motor; the turbine as a machine; causes of 
lack of progress among American turbine 
builders. It will be seen at the start 
from the contents of these first two chap- 
ters that this book treats the subject not 
only from an American standpoint but 
internationally, which practice can not be 
overestimated. Under chapter iii are classi- 
fied the turbines as the reaction turbine, 
the action turbine and the limit turbine, 
while under chapter iv the various types of 
steam turbines and their construction is 
treated in sixteen pages, accompanied by 
excellent cuts representing sections of the 
Parsons turbine, runner and nozzles of the 
De Laval turbine and also a plan of 
this type of turbine. A diagram showing 
the steam travel in a Curtis turbine is also 
given. This chapter, the author states in 
his preface, was included “on account of 
the growing importance of the steam tur- 
bine and its close relation to the hydraulic 
turbine.” Inasmuch as the steam turbine 
is of such great interest and importance 
to the hydraulic engineer, the descriptions 
covered in these few pages might very 
profitably have had more space devoted to 
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it, if it should appear at all in a book 
of this character. In this same fifth chap- 
ter are also covered turbine construction in 
general, turbines for high, medium and 
low heads and their manufacture. This 
section is profusely illustrated with many 
excellent cuts showing the various types 
of the different manufacturers, including 
both European and American practice. A 
well read hydraulic power-plant engineer 
will find many illustrations with which he 
is familiar, although too little attention is 
paid to the later hydraulic plants at Ni- 
agara Falls, the most prominent existing 
to-day. Chapter vi covers the accessories 
of turbines, such; as draft tubes, stop 
valves, throttling gates, for speed regula- 
tion and gauges, while chapter vii treats 
governors and speed regulation. Probably 
of greater interest to a power-plant de- 
signer is the second part, chapters viii and 
ix, covering water-power plants. Here are 
given valuable suggestions for the design 
of water conductors, head and tail-races, 
water-racks, head-gates and _penstocks. 
Under chapter ix the development of wa- 
ter power is treated, under which head are 
also discussed typical features of Ameri- 
can water-power supply, including anchor 
and frazil ice, measuring of water for set- 
ting water power and the cost of water 
power. Herc the author’s work ends with 
an abridged table of British and metric 
measures and values, which is invaluable 
on account of the daily increase in the 
use of the metric system. The appendix 
consists of a reprint of a paper presented 
at the sixteenth general meeting of the 
American Institute of Electrical Engi- 
neers, at Boston, 1899, by Allan V. Gar- 
ratt. It is a valuable paper and contains 
many good formule. The need of a good 
hydraulic power-plant book has been felt 
for many years both here as well as in 
Europe, and it is remarkable to note that 
simultaneously with Mr. Thurso’s book a 
similar work was published for the Ger- 
man-speaking countries. Looking on the 
author’s work, as a whole, it can be stated 
that it is an excellent and welcome volume 
both for manufacturers and designers of 
hydraulic plants, and as hard as it is to 
lay down fixed rules for the design of 
hydraulic plants, Mr. Thurso has covered 
the field thoroughly. 


A New Form of Lamp Bulb. 


A new form of incandescent lamp bulb 
has been devised by Mr. E. Bohm. The 
type is known as the “lens” lamp, and was 
exhibited recently in London. The fea- 
ture of this lamp is the shape given to 
the walls of the bulb, which are formed 
into a series of lenticular rings designed 
so as to give any desired distribution of 


light. Tests made of samples of this 
lamp showed that the vertical intensity of 
the light was increased about five times, 
the horizontal intensity decreasing some- 
what. It is said that the price of this 
lamp is considerably higher than that of 
the ordinary type. 
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A Review of Wireless Telegraphy—Il. 


NOTHER autodetector is that known 
as the Lodge-Muirhead oil-film au- 
todetector. This detector is appar- 

ently a modification of the Castelli mer- 
cury detector. It consists of a rotating 
steel disc, the lower edge of which enters 
a vessel containing mercury, but the disc 
is normally prevented from making con- 
tact with the mercury by a film of oil on 
the surface of the mercury. Electric os- 
cillations in the detector circuit cause 
the mercury and disc to cohere, setting 
up variations of current in the shunt cir- 
cuit that affect a siphon recorder which 
gives a record of the arriving signals in 
dots and dashes on a paper strip. A tele- 
phone receiver may be used in place of 
the recorder. 

Another type of detector that is in prac- 
tical operation is the Branly needle co- 
herer. This consists of a tripod formed 
of steel needles, the points of which rest 
lightly on a polished metal surface. The 


needles themselves are oxidized or rusted.. 


This is said to make a sensitive coherer, 
but it is not automatic in its action, re- 
quiring a tapper to bring about decoher- 
ence, 

The two most prominent workers in the 
field of wireless telegraphy in this country 
—De Forest and Fessenden—starting out 
on widely different lines, have seemingly 
arrived at a common point in the construc- 
tion of an autodetector. De Forest first 
employed in his wireless work an electro- 
lytic detector, which he termed an anti- 
coherer, constructed on the fact that cer- 
tain electrolytes separating two metal 
electrodes become better conductors when 
a direct current is set up in the circuit 
of which they form a part. The elec- 
trolyte, in this instance glycerine and 
water with some oxide of lead as a de- 
Polarizer, is contained in a small glass 
or ebonite tube. When tin electrodes are 
used the current tears from the positive 
electrode small particles of the metal, 
Which form a bridge or pontoons between 
the two electrodes, reducing the resistance 
of the circuit. Arriving electric waves set 
up electric oscillations in the circuit which 
disrupt the bridge, whereupon the resist- 
ance of the circuit increases and varia- 
tiong of current are effected in a local cir- 
cut, producing signals.in the telephone 
receiver employed for the purpose. 

The detector more recently used by De 
Forest consists of a platinum wire in a 
solution of nitric acid, which is found to 
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be sensitive and reliable. According to 
De Forest the action of this detector is 
electrolytic, a small battery in the circuit 
setting up a counter-electromotive force of 
polarization, which has the effect of in- 
creasing the apparent resistance of the cir- 
cuit. Incoming oscillations cause a tem- 
porary reduction of the counter-electro- 
motive force, thereby effecting an increase 
in the conductivity of the detector circuit, 
with the usual result of producing sounds 
in the telephone receiver. De Forest has 
termed this an electrolytic receiver. 
Fessenden, on the other hand, first de- 
vised what he termed a hot-wire barretter, 
consisting of a very fine short loop of 
platinum wire enclosed in a glass bulb to 
prevent radiation of heat. He found that 
electric oscillations varied the current in 
the detector circuit by varying the tem- 
perature of the fine wire. For this reason 
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the device has been termed a thermic de- 
tector. From this was evolved the device 
which consists of a very fine platinum wire 
dipping into an acid solution contained 
in a small vessel. Fessenden claims that 
the action of this detector is due to the 
fact that the resistance of a cylindrical 
body, such as a wire, in a conducting me- 
dium, is practically all localized and con- 
centrated within a short distance of the 
point where the wire enters the conducting 
medium, namely, in this case, the acid 
solution. Hence, the heat effects of the 
circuit are concentrated about this point. 
Electric oscillations in the circuit tem- 
porarily dissipate this resistance, causing 
variations in the current strength which 
are perceived in the telephone receiver as 
sounds. Fessenden has termed this de- 
tector a liquid barretter. 

The general appearance of this detector 
is indicated in Fig. 3. The vessel V con- 
tains the electrolyte, sometimes nitric acid, 


sometimes an alkaline solution; w is the 
fine wire, the extent of the entrance of 
which into the liquid is regulated by the 
screw S; w’ is the lower electrode, the size 
of which is not material; t is a telephone 
receiver, b is a small battery of dry cells; 
r is a resistance or potentiometer, to regu- 
late the strength of current necessary for 
polarization or heating, as the case may 
be. P is the supporting part of the de- 
tector. | 

The discovery of this detector has also 
been attributed to Ferrie, Pupin and 
Schloemilch. The latter has transferred 
his claims to the Telefunken Wireless 
Company, by whom it is now being util- 
ized in practice. According to Schloemilch, 
when an ordinary polarized cell (for in- 
stance, platinum or gold electrodes in an 
acid solution) is connected to an electro- 
motive force somewhat higher than the 
electromotive force of decomposition, so as 
to have a slight evolution of gas on the elec- 
trodes, due to the permanent decomposi- 
tion current, an ammeter in the circuit 
will show an increase of current on the 
occurrence of electric oscillations in the 
curcuit. Schloemilch does not attempt an 
explanation of the action of the cell, and 
considers it still an open question whether 
the cell represents an ohmic resistance or 
a capacity, but gives the preference to the 
former view. 

De Forest and Schloemilch have found 
that this detector may be used with a 
relay. In practice, however, De Forest ` 
employed it with a telephone receiver. It 
was this detector which was employed in 
the wireless telegraph operations in the 
Far East by the De Forest company in 
the transmission of war news. Schloe- 
milch has found that by choosing two 
electrodes in the cell having as wide a 
difference as possible in the Series of 
electrical pressures the battery may be 
dispensed with. Shoemaker in this coun- 
try uses a detector employing the last- 
mentioned principle. 

One of the advantages of this autode- 
tector is its property of Tesponding to 
electric oscillations proportionately to 
their intensities, and it rarely ceases to 
work abruptly, as do certain other types 
of detectors. Another advantage is the 
ease with which it may be regulated by 
varying the electromotive force of the bat- 
tery. It also possesses the important ad- 
vantage when used on shipboard of not 
being sensitive to shocks or jars. Tt is, 
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however, Hable to be burnt out by heavy 
currents in its circuit. It is understood 
that De Forest has dispensed with the fine- 
wire electrode in this cell, substituting 
therefor a larger electrode, obtaining 
therewith satisfactory results and at the 
same time avoiding some of the disadvan- 
tages of the wire of microscopical diam- 
eter. 

The diameter of the fine platinum or 
gold electrode used by De Forest and 
Schloemilch is given as about thirty-eight 
one-millionths of an inch. Fessenden’s 
fine wire is stated to be four one-hundred- 
thousandths of an inch in diameter. Pos- 
sibly this extreme fineness of wire may 
not be absolutely necessary, since experi- 
ments with platinum electrodes more than 
one-thousandth of an inch immersed in a 
solution. of nitric acid have given satis- 
factory results at a distance exceeding two 
hundred miles. It is obvious that wires 
of the smaller sizes stated must be more 
or less difficult to handle, being liable also 
to turn up and float on the liquid. To 
avoid this defect the fine wire is some- 
times covered with a glass cone, from 
which the wire protrudes a small fraction 
of an inch. By this device a constant 
amount of wire surface is always exposed 
in the liquid regardless, for instance, of 
the rolling of a ship. 

The practicability and reliability of this 
type of detector, or modifications of it, 
appear to be demonstrated by its adop- 
tion by so many inventors and workers in 
wireless telegraphy. In this relation it 
may be noted that by a recent decision of 
a New York court it is held that the Fes- 
senden patent claim covering “an electrical 
receiver consisting of a liquid and an ex- 
tremely fine terminal projecting into the 
liquid” is valid, the manner of operation 
of the device not entering into the ques- 
tion. 

It is not, however, at all likely that the 
end has been reached in the matter of 
electric-wayve detectors, or for that matter 
in any of the other apparatus and meth- 
ods used in wireless telegraphy. No doubt 
the near future will see many notable im- 
provements and simplifications in every 
‘branch of the art. 

Various forms of the Rhumkorff coil, 
giving a six or ten-inch spark, are still 
emploved in numerous instances in wire- 
less telegraphy as a means of developing 
the electric oscillations in the transmitting 
circuit. The electric power used in the 
operation of these coils is about seventy-five 
or eighty watts (ten volts and eight am- 
peres). The difficulty of keeping the or- 
dinary vibrator or interrupter of such 
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coils in adjustment and the proneness of 
their contact points to wear quickly under 
the heavy currents emploved, are objec- 
tionable features, to avoid which separate 
interrupters of the mercury turbine type 
are frequently employed. To still further 
avoid the use of interrupters and in order 
also to meet the demand for greater ra- 
diating power in long-distance wireless 
transmission special forms of open or 
straight-core transformers are now util- 
ized. The capacity of these transformers 
ranges from one kilowatt to twenty-five 
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and thirty kilowatts. The electromotive 
force of the primary circuit is developed 
by an alternating-current generator at 
about 110 volts and sixty cycles, which is 
stepped up by the transformer to 25,000 
volts in the oscillating circuit. These gen- 
erators are driven by oil or gas engines 
or by electric motors. The motor genera- 
tor usually takes current from the regular 
street service or from the ship’s dynamo. 
In Fig. 4, which theoretically represents 
the De Forest transmitting apparatus and 
circuits, T is an open core transformer in 
which the core is made up of a large num- 
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Fic. 5.—AN EARLY CIRCUIT ARRANGEMENT. 


ber of iron wires. K is an ordinary tele- 
graph Morse key, by which the train of 
oscillations is broken up into dots and 
dashes. 

When the first experiments were made 
with wireless telegraphy a single vertical 
wire was employed and the spark-gap 


.was included directly in the circuit, as 


outlined in Fig. 5. The assumed opera- 
tion of this arrangement is that when the 
electromotive force at the spark-gap S ex- 
ceeds the breaking-down point of the air 
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a spark jumps across, heating the air and 
lowering its resistance, whereupon a 
series of electric oscillations occur in the 
vertical wire, which oscillations in turn 
set up electric waves in the ether. 

Theory, however, indicates and practice 
confirms that the oscillations in a single 
vertical wire die out rapidly owing to the 
small capacity of the wire. It was soon 
perceived, perhaps first by Lodge, that if 
the oscillations set up in a circuit possess- 
ing persistent oscillating qualities could 
be impressed upon the vertical wire an 
improvement in the art would follow. 
To this end a separate, persistent oscilla- 
tion circuit was arranged, consisting of 
the spark-gap S, capacity C and induct- 
ance L, as in Fig. 4. Here the electrical 
pressure developed in the secondary of the 
induction coil or transformer T charges 
the condensers CC until the pressure 
breaks down the air-gap at S, when the 
condenser ir a more or less prolonged 
series of oscillations discharges in the os- 
cillating circuit CSL. In several im- 
portant systems the spark-gap S is now 
divided into several small or multiple 
spark-gaps by means of which the tend- 
ency to the formation of an arc is avoided 
when very high potentials are used. In 
the Telefunken system the multiple 
spark-gap consists of a number of metal 
dises in series and separated from one 
another by a quarter of an inch of air- 
space. Each gap is shunted by a small 
capacity to reduce heat losses. 

In virtually all of the practical sys- 
tems of long-distance wireless telegraphy 
some form of oscillating circuit apart 
from the vertical wire is now employed. 
This oscillating circuit is coupled with 
the vertical wire either by a transformer, 
as in the Marconi, Lodge-Muirhead and 
other systems, or by an autotransformer. 
as in the De Forest and some forms of the 
Braun systems. In this way the electrical 
energy stored in the condensers and the 
more prolonged oscillations of the oscil- 
lating circuit are communicated to the 
vertical wire, with the result that a train 
of waves of larger and fairly uniform am- 
plitude is radiated. Since the period of 
oscillation is proportional to the capacity 
and inductance of a circuit it is possible 
by properly proportioning these factors to 
obtain a desired wave-length. The capac- 
ity and inductance of the oscillating cir- 
cuit is adjusted or tuned so that its period 
corresponds to that of the vertical wire, 
whereby the valuable effect of resonance 
is obtainable. For similar purposes the 
receiving circuits of several of the best 
known wireless systems are also provided 
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with oscillating circuits in tune with the 
receiving antenna circuit, the latter being 
attuned to the same oscillation rate as the 
transmitting circuits. Variable-induct- 
ance coils and variable capacities (Leyden 
jars or condensers) are employed to ob- 
tain waves of the desired lengths. 

This method of obtaining a desired 
period of oscillation, and consequently of 
wave-length, it may be noted, is quite 
analogous to that in which the rate of 
oscillation of a tuning-fork and the con- 
sequent air-wave may be varied by chang- 
ing its elasticity or inertia, those prop- 
erties which in mechanics correspond to 
electrical capacity and inductance. 

The matter of preventing “interfer- 
ence” or clashing of signals between dif- 
ferent stations has received much atten- 
tion from inventors. This interference 
is akin to the results that follow attempts 
to send two sets of signals on one Morse 
telegraph wire. Sometimes the interfer- 
ence on a Morse wire is intentional, as 
when two or more operators “fight” for 
the wire; at other times it is uninten- 
tional, and in that case is due to the 
Morse relay at one station being out of 
adjustment. Similarly the interference 
is sometimes intentional in wireless teleg- 
raphy. In other cases it is not inten- 
tional, the detector at the interfering 
station not being adjusted or. not suffi- 
ciently sensitive to respond to other sets 
of electric waves. Hence the operator 
may unwittingly continue setting up dis- 
turbances in the ether that may prevent 
stations within the influence of his trans- 
mitter from transacting business. 

Several inventors have claimed that by 
means of special tuning apparatus and by 
the selection of widely varying wave- 
lengths, this clashing of signals in wire- 
less telegraphy can be prevented. The 
means employed consists in adjusting the 
oscillating circuits to a given wave-length, 
in which case the system acquires a tend- 
ency to respond readily to waves of its 
own frequency or wave-length, and less 
readily to waves of different lengths. Ex- 
periments and actual practice have shown 
that this result can be obtained to a con- 
vere oe but not entirely, for when 
can Rite are of sufficient 

ry sufliciently in fre- 
quency they still affect the sensitive de- 
ertor in the tuned circuit. 

To cite a case in point. 


In the vicinit 
of New York city i 


1 E there are two powerful 
Oeni i ions about two miles apart. 
ae ese stations (A) uses normally 
a length of 320 metres. The other 

ton (B) was also tuned to this wave- 
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length, and when the first station (A) 
was transmitting the second station (B) 
was unable to receive signals from a sister 
station (C) twenty-six miles distant. By 
increasing the wave-length to 930 metres 
at stations B and C they were able to 
communicate with one another without 
regard to station A, interference being 
almost entirely absent. With a wave- 
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Fic. 6.—Dovitz Wave METER. 


length of about 600. metres the disparity 
was not sufficient to avoid interference. 

It may be remarked in this relation that 
when the telephone is used as a receiver 
in wireless telegraphy it is. found that en- 
tire freedom from interference is not 
necessary, inasmuch as when two or three 
wireless messages are being transmitted 
simultaneously a skilful operator is able 
to “work through” the interference. That 
is he picks out the message intended for 
his station by simply disregarding the 
signals intended for other stations, virtu- 
ally as two persons on opposite sides of a 
room may carry on a conversation between 
themselves notwithstanding that other 
conversations are going on in the same 
room. The ability to pick out the signals 
for a given station in this way is facili- 
tated by the fact that usually the various 
transmitters have more or less different 
oscillation or wave-length rates and thus 
produce sounds of different pitch or tone 
in the telephone receiver. As an illustra- 
tion of this it may be remarked that over 
fifteen years ago the writer participated 
in experiments in which three different 
tones, broken up into the letters of the 
Morse alphabet, were employed in the 
transmission of three messages simultan- 
eously over one wire from New York to 
Chicago, the respective tones being heard 
in telephone receivers. The messages 
were received by three operators, each of 
whom directed his attention exclusively 
to one of the tones, disregarding the other 
tones. | 

In other instances interference from 
“foreign” stations is also measurably pre- 
vented by reducing the sensitiveness of the 
detector and increasing the power of the 
transmitter. 

To prevent outsiders from reading or, 
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so to speak, from overhearing messages, 
the British naval officials have resorted to 
the employment of short vertical wires 
and low-power transmitters in conjunc- 
tion with sensitive transmitters for use 
among vessels of the same fleet.’ By this 
means the effective radiating distance of 
the electric waves is obviously diminished. 

To facilitate the measurement of wave- 
lengths for wireless telegraph purposes 
several wave meters have been devised 
and are now used in ordinary practice. 
One of these, the Donitz (Fig. 6) wave 
meter, consists of a coil of wire W about 
cight inches in diameter that may be 
placed in the field of force of the oscil- 
lating circuit to be measured. This coil 
is in series with an adjustable oil con- 
denser C and another very small coil of 
This latter coil is placed in in- 
ductive relation to another smaller coil 
w’ in the circuit of which is a small “heat” 
wire h, contained in one of the ends of a 
U-shaped glass tube, partly filled with a 
colored liquid. The condenser consists of 
two series of semi-circular metal plates, 
one of which series is fixed and the other 
movable into or out of juxtaposition with 
the fixed plates. The movable series is 
operated by a knob K on the cover of the 
box containing the plates, and a pointer P 
attached to the knob moves around a 
graduated scale S on the cover. The con- 
denser is adjusted until the circuit is in 
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resonance with the oscillations of the ex- 
ternal oscillating circuit, which will be 
when the heat-wire, by expanding the 
gas in the tube, displaces the liquid to a 
maximum height. The pointer at this 
time will be opposite a point on the gradu- 
ated scale which either directly or by 
the use of a prepared curve will indicate 
the frequency or wave-length of the os- 
cillating circuit under measurement. 
Examples of several methods of ar- 
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ranging the antenne on shipboard and at 
shore stations are given in Figs. 7, 8, 9. 
Fig. 7 illustrates the Slaby-Arco cage ar- 
rangement for capacity. The cage c is 
about twenty feet in length, starting from 
the top of the mast and consists of six or 
eight wires held apart by hoops. The 
diameter of the cage is about one foot. 
A single wire proceeds from the lower end 
of the cage more or less obliquely to the 
operating room. In some of Fessenden’s 
stations he employs a horizontal cage 
about forty feet long and three feet in 
diameter, supported between the tops of 
two high masts. 

- An arrangement of the vertical wires at 
some of the De Forest stations is outlined 
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in Fig. 8. Here seven wires are used and 
are held apart by insulating spreaders. 

In Fig. 9 a shipboard arrangement of 
the vertical wires as employed by Marconi 
is outlined. Horizontal wires from mast 
to mast are also used by the De Forest and 
Telefunken companies on shipboard in- 
stallations. 

The number of wires and the height of 
the masts or towers vary greatly with dif- 
ferent stations. In some cases forty 
and more wires are employed with masts 
and towers over 200 feet high. 

In the large majority of wireless tele- 
graph installations extant the vertical 
wire is “grounded,” or “earthed.” That 
is, the lower terminal of the antenna is 
attached to metal plates embedded in the 
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earth, or, in the case of shipboard installa- 
tions, to the iron hull of the ship. [or 
ordinary service this arrangement of the 
antenna has been found satisfactory, but 
when tuned circuits are resorted to the 
direct earth connection is found to pos- 
sess some disadvantages. For example, 
variations in the resistance of the earth 
are calculated to introduce disturbances 
in the tuning. For this and other tech- 
nical reasons, such as the elimination of 
atmospheric interference, a non-earthed 
aerial is sometimes employed. Thus in 
one of the Lodge-Muirhead installations, 
namely at Heysham Harbor, England, 
the following non-earthed plan has been 
adopted. Four masts, eighty feet apart 
and eighty feet in height, are arranged in 
a square. These masts support at their 
top a network of wire—in all 6,400 square 
feet of netting. At the foot of the masts 
there is a similar network of wire, termed 
the “counterpoise,” upheld by porcelain 
insulators at a height of three feet from 
the ground, and carefully insulated there- 
from. This arrangement is in successful 
operation between the shore at Heysham 
Harbor on the Midland railway and the 
steamer Manxman. In this country 
also a somewhat similar arrangement is 
employed in the Stone wireless telegraph 
system, and on different occasions De 
Forest has successfully employed non- 
earthed aerials at his receiving stations 
for distances of 100 miles. Wildman also 
in Alaska, because of the inability to ob- 
tain a good earth owing to the frozen 
condition of the earth, has successfully 
employed a counterpoise or wire netting 
in some of the work for the United States 
signal corps. 

Successful long-distance wireless teleg- 
raphy has not yet been accomplished with- 
out the use of a direct earth connection of 
the transmitting aerial wire. In this 
country the courts have upheld the Mar- 
coni patent covering the grounded antenna 
in combination with an imperfect contact 
such as the filings coherer. This fact 
may serve as an incentive to other in- 
ventors to develop still further the non- 
earthed aerial or counterpoise. 

Among the interesting tests with wire- 
less telegraphy during the past year are 
those relating to long-distance transmis- 
sion overland. In Europe by the Slaby- 
Arco system communication has been held 
in both directions between Wariskrona, 
Sweden, and Berlin, Germany, a distance 
of 280 miles. Signals have also been 
transmitted in one direction by the Mar- 
com system from Poldhu, England, to 
Gibralter, with several hundred miles of 
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intervening land. In the United States 
by the De Forest system signals have been 
transmitted between Key West, Fla., and 
Chicago, Ill., a distance overland of about 
1,200 miles. 

Within the past year the question of 
governmental supervision of wireless tel- 
egraphy has taken shape in Great Britain 
by the passage of a bill in Parliament 
which gives the government complete con- 
trol of wireless telegraphy in that coun- 
try and over the ships flying its flag. All 
the other European powers had already 
exercised supervision of this art, In the 
United States an interdepartmental board, 
consisting of representatives of the army 
and navy, was appointed by the President 
to consider the entire question of wireless 
telegraphy in the service of the national 
government. As a result of this board’s 
report and recommendations the United 
States government coastwise wireless tele- 
graph stations have been placed in the 
control of the navy department. This 
action at once places in the hands of the 
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navy twenty-six wireless telegraph sta- 
tions, and the installation of sixty addi- 
tional stations is under consideration. Of 
the stations already in operation seven- 
teen are on the Atlantic coast, four in the 
Carribean sea waters, three on the Pacific 
coast and two in the Philippine Islands. 
All of the coastwise stations are fully 
manned and will be open day and night. 
They will exchange messages with passing 
vessels free of charge until further notice, 
but such messages will be subject to the 
usual land telegraph tolls. Storm warn- 
ings will be given to passing vessels and 
storm signals will be displayed from light- 
house wireless stations. One of the con- 
ditions of this free service is that all ves- 
sels availing of it must transmit and re- 
ceive all government messages free and 
these shall have preference in transmis- 
sion. The rules governing this service 
advise that no attempt be made to call up 
a station at a distance exceeding seventy- 
five miles; also that messages be not trans- 
mitted at a greater speed than twelve 
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words per minute in the present state of 
the art. 

The coastwise stations are allotted 
“calls” as in the case of ordinary tele- 
graph offices. Thus the wireless call for 
the navy yard, Portsmouth, N. H., is 
“PC”; the navy yard, Mare Island, Cal., 
“TG.” 

The rules do not state how passing ves- 
sels are to be called from shore. To com- 
plete the arrangement it would seem that 
every ship equipped with a wireless tele- 
graph outfit should be allotted a registered 
telegraph call. This will doubtless ulti- 
mately involve allotting three or four let- 
ters to a call, as probably it would lead to 
confusion to assign reverse calls, such as 
“AB,” “BA,” to different vessels. 

It does not yet appear that any desig- 
nating “call” has been set apart univers- 
ally as a signal of distress or when the 
call of a vessel or station is unknown. The 
signal “RA” has been used for the last- 
named purpose in the United States naval 
service and might perhaps be adapted to 
this purpose in wireless telegraphy with 
advantage. These and other matters of 
corresponding import will no doubt re- 
ceive attention at the next international 
wireless telegraph convention. 

The Continental Morse telegraph alpha- 
het is used in wireless telegraphy by per- 
haps all operators, excepting, perhaps, the 
operators of the De Forest and other 
American wireless telegraph companies. 
Uniformity, in respect of the alphabet 
employed in this art, would obviously be 
of advantage in peace times. It is well 
known that the American Morse telegraph 
alphabet is faster than the Continental 
Morse, but the fear of errors due to the 
spaced letters in the American Morse 
code, that undoubtedly is warranted in 
automatic transmission of the Wheatstone 
type, but which is not altogether war- 
ranted in manual Morse transmission, has 
led to the almost universal adoption of 
the Continental code in all countries out- 
side of the United States, Canada, and 
possibly some of the South American 
States, 

While very long-distance wireless teleg- 
raphy, such as the regular trans- 
mission of messages across the Atlantic, 
is not vet a- commercial proposi- 
tion, still there is no longer any ques- 
tion as to the practicability of wireless 
telegraphy, As a means of communica- 
tion between ships at sea and ships and 
the shore it is indeed already recognized 
1 Indispensable. Hundreds of sets of 
Wireless telegraph outfits are now in daily 
operation on lightships, lighthouses and 
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on naval and mercantile vessels in all 
parts of the world. The important opera- 
tions by the De Forest wireless system in 
the transmission of war news from the 
edge of the war zone in the Far East 
are still fresh in the public mind, and 
probably nothing previously accomplished 
in wireless telegraphy demonstrated so 
clearly the practicability and usefulness 
of this new art. After two ycars spent in 
negotiations the British post office de- 
partment has concluded an arrangement 
with the Marconi International Communi- 
cation Company which provides for the 
interchange of wireless telegraph mes- 
sages to and from passing Atlantic liners. 
So far there are six Marconi wireless sta- 
tions on the coast of England and Ireland 
which will be affected by this arrange- 
ment, namely, North Foreland, Niton 
and the Lizard, on the English coast, and 
Rosslare, Crookhaven and Malin Head on 
Similar arrangements 
have been for some time in operation be- 
tween the post-otlice and telegraph depart- 
ments of Germany, Francą and Italy, 
whereby messages have been interchanged 
with vessels and wireless stations along 
the coast for transmission on the land 
lines. The large telegraph companies of 
the United States and Canada also ex- 
change messages with the various wireless 
telegraph companies. A number of Mar- 
coni stations, extending from Quebec to 
the straits of Belle Isle on the river and 
Gulf of St. Lawrence, a distance of over 
320 miles, have also been in successful 
operation for some time to the great con- 
venience of the maritime interests of that 
somewhat dangerous marine highway. By 
means of these wireless stations steam- 
ships are enabled to communicate with 
the shore for several days before arriving 
at, and after leaving, Quebec. The in- 
stallation of an important chain of twelve 
Fessenden stations along the Amazon 
river 1,000 miles from its mouth was re- 
cently started to supplant the sub- 
aqueous cables now in use along the 
course of that river, much difficulty hav- 
ing been found in keeping these cables 
in reliable operation. It seems, however, 
that after these stations had been placed 
in operation the Brazilian government de- 
clined to grant a concession for the opera- 
tion of the wireless circuit. The com- 
pany had a concession to work in the 
states of Para and Amazon, but not be- 
tween these states. Hence the cireuit has 
had to be abandoned. 

It is evident that before a chain of 
wireless telegraph stations can be oper- 
ated to the best advantage for the re- 
laving of business from one station to 
another the art must have advanced to the 
point where messages mav be received and 
transmitted simultaneously from a given 
station. Until this result is accomplished 
it is evident that much fime will be lost, 
inasmuch as. for instance, the secon] sta- 
tion of the chain can not beein to trans- 
mit to the third station until the second 
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station has ceased receiving from the first 
station, and so on. While as previously 
remarked, it is now possible, by tuning 
the receiving circuit, to select certain in- 
coming waves to the partial exclusion of 
other incoming waves, it does not appear 
that it has been found commercially prac- 
ticable to so adjust the receiving circuits 
as to eliminate the powerful waves of an 
adjacent transmitter. 

The Slaby-Arco and the Braun sys- 
tems, now combined under the name of 
the Telefunken Wireless Telegraph Com- 
pany, are in operation on many of the 
German and some of the Russian war- 
ships. This system is also in use in a 
number of the coastwise stations and on 
many of the vessels of the United States 
navy. The Rochefort method, which dif- 
fers only in details of apparatus from some 
of the better known systems, is in ex- 
tensive use in the French navy. The 
De Forest system is now, or is being, in- 
stalled on vessels of the Mallory line, the 
Red D line, the Quebec steamship line, the 
Ocean steamship line plying between 
New York, Brooklyn and Southern 
United States ports and Bermuda and 
South American ports. The Fall River 
line of steamboats running between New 
York and Fall River, Mass., are also 
‘quipped with wireless telegraph outfits, 
and numbers of ocean-going tugs, steam 
vachts, ete., here and in Europe, are 
equipped with wireless outfits. 

Among the notable permanent stations 
installed within the past year and that 
are now in practical commercial operation 
may be mentioned the De Forest wireless 
circuit between Port Limon, Costa Rico 
and Bocas del Terro, a distance of seventy 
miles. Also the wireless circuit estab- 
lished for the United States army sig- 
nal corps by Captain Wildman from Saint 
Michael to Safety Harbor, Alaska, a dis- 
tance of 107 miles. Since the installation 
of this last mentioned circuit in 1904, 
commercial business to the extent of about 
$1,200 per month has been regularly trans- 
acted, and in all over 1,000,000 words 
have been transmitted without an error 
having been charged against the system ; 
truly a creditable record. 

The installation of these shipboard and 
shore stations, together with those already 
specifically mentioned in the article, while 
hut a fraction of the total wireless equip- 
ments now in operation, indicates clear- 
ly the laudable action now being taken 
m all parts of the globe to bring sea- 
faring people into closer communication 
with each other and with terra firma than 
has ever before been the case, or, indeed. 
ever could have been prior to the advent 
of modern wireless telegraphy. The 
wisdom and humanity of this action are 
heing almost daily exemplified in the pre- 
vention of accidents and in the savine 
of lives in jeopardy at sea. No hetter Was. 
tration of this statement could be offered 
than the recent succor of thirteen men 
from the foundering lightship No. 58 at 
Nantreket shoals, upon information trans- 
mitted to shore from the lightship by 
means of wireless telegraphy. f 
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Auxiliary Reversing Poles for Large Continuous-Current Dynamos. 


N THE design of large continuous-cur- 
rent dynamos for  steam-turbine 
speeds it becomes necessary to in- 

troduce auxiliary windings in order to 
obtain satisfactory commutation. With- 
out these provisions it becomes impossible, 
with fixed brush position for all loads 
and with carbon brushes, to avoid pro- 
portions leading to reactance voltages 
which would occasion sparking. 

The most satisfactory solution from the 
commercial standpoint consists in the em- 
ployment of auxiliary poles intermediate 
between the main poles. These aux- 
iliary? poles are furnished with windings 
carrying the main current, the windings 
being proportioned to provide a magneto- 
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motive force at any and every load, not 
only sufficient to neutralize the armature 
magnetomotive force but to provide a 
field of sufficient intensity and extent and 
of suitable direction to approximately 
neutralize the reactance voltage set up in 
the armature coils while short-circuited 
under the brushes. 

Such designs afford the best means yet 
available for securing good commutation 
in large steam-turbine-driven cohtinuous- 
current dynamos. The principle is also 
coming to be widely used in small contin- 
uous-current dynamos and motors, not 
only for high but also for moderate 
speeds. In cases where heating is the 
limit of output, and not sparking, such 
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“reversing `’ or “‘commutating ` 
poles. 
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designs are more expensive and less effi- 
cient, and their use is not in accordance 
with sound engineering practice. 

Auxiliary commutating poles are the 
more suitable the higher the speed, volt- 
age and output. When all three of these 
factors are high, a design with auxiliary 
windings will alone permit of a satisfac- 
tory result. When all three factors are 
low, a design with commutating poles 
would be more expensive and no better 
as regards commutation or in any other 
respect than a correct design without 
them. For intermediate cases a careful 
preliminary comparison of alternative de- 
sign is often necessary. 

For a %50-kilowatt, 250-volt, 1,500- 
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revolutions-per-minute design, auxiliary 
poles should be employed, as an ordinary 
design with good commutation is impos- 
sible. For 250-kilowatt machines for 250 
volts and 1,000 revolutions per minute, 
while designs with commutating poles are 
much cheaper and more satisfactory, good 
designs without them are still practicable. 

Coming down to 100-kilowatt machines 
for 250 volts at 1,000 revolutions per 
minute, the advantage which commutat- 
ing-pole designs have over ordinary de- 
signs is but slight. At a somewhat lower 
output or speed there would, for 250- 
volt designs, be no choice. For still lower 
outputs and speeds, for 250 volts, the 
commutating-pole becomes the 
For a 100-reyolutions- 
per-minute design, fer 250 or ‘even 500 
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volts, the preferable design would be 
without commutating poles, even in large 
capacities. At 200 revolutions per min- 
ute and 500 volts, commutating poles are 
desirable from, say, 400 kilowatts up- 
ward, and for 200 revolutions per minute 
and 250 volts from, say, 600 kilowatts 
upward. 

Of course, such statements can only be 
general and the preferable design depends 
very greatly upon the precise conditions 
for which the machine is to be used. In 
general, however, when heating and not 
commutation is the limiting considera- 
tion, the cheapest and best design will be 
without commutating poles, and vice 
versa when commutation is the limit. 


| HADS e 


pil 7 
a i 
iS d A 
H - 
j = 
| ! ° EER Win 
9, K by 
-f 3 LL) 3 EPPA 2. 
`z A 


A i 
ArT 
ena 


COMMLTaTING POLKS, 


Ccmmutating poles are generally prefer- 
able to Déri windings on the score of the 
mechanical superiority and lower labor 
cost associated with the windings of the 
former type. 

In the following specification and in 
the diagrammatic sketches in Figs. 1 and 
2 are given the rough outlines for the 
electromagnetic design for a 750-kilowatt, 
250-volt continuous-current generator for 
a speed of 1,500 revolutions per minute. 

This rough design, while in no sense to 
ke taken as a model to be copied, never- 
theless serves our present purpose of illus- 
trating the considerations entering into 
the design of large continuous-current dy- 
namos with reversing poles. 

As will be seen from an examination of 
the design, a high periodicity (in this 


January 20, 1906 


case seventy-five cycles per second) is 
unavoidable. As a fairly high core dens- 
ity is also necessary in order, in spite of 
the restricted diameter, to provide access 
for sufficient air to the interior of the 
core, thence to flow radially outward 
through the ventilating ducts, a rather 
high core loss per pound of armature lam- 
inations must necessarily be permitted. 
Liberal provision of radial ventilating 
ducts must therefore be made as the total 
rate of generation of heat in the arma- 
ture per square inch of peripheral radiat- 
ing surface will be much higher than is 
otherwise permissible. 

The main problem, however, relates to 
the design of the commutator. Notwith- 
standing recent very encouraging progress 
in the development of improved carbon 
and graphite brushes and in improved 
brush-holders, a peripheral speed of 
thirty-five metres (115 feet) per second 
is as high as it is yet desirable to go. In 
order to get sufficient radiating surface to 
prevent excessive temperature rise, the 
commutator, as will be seen from the ex- 
ample, is of great length and correspond- 
ingly awkward as regards mechanical de- 
sign, the more especially so with respect 
to providing internal ducts for the circula- 
tion of air. As a compromise between the 
mechanical and electrical difficulties, a 
much higher temperature rise than would 
be preferred has been allowed in this de- 
sign. The temperature rise will be some 
sixty degrees centigrade. Some de- 
signers would have shortened the com- 
mutator by resorting to copper brushes. 
This, in the writer's opinion, is not 
advisable. The newer types of graph- 
ite brushes indicate very encouraging 
progress toward lower- friction cocffi- 
cients and I?R contact losses and this 
progress, when thoroughly verified by time 
tests, can gradually be followed up by de- 
creased commutator lengths. 


SPECIFICATION OF 150-KILOWATT, 250- 
VOLT, 1,500-REVOLUTIONS-PER-MINUTE 
CONTINUOUS-CURRENT GENERATOR. 


ARMATURE. 

The core-plates are stamped in one 
piece from plates not more than 0.5 mil- 
limetre thick and are threaded directly 
m to the shaft, as the required shaft 
diameter does not permit of an armature 
spider. The slot conductors are kept in 
place by wedges which in turn are re- 
' tained by recesses in the sides of the slot 
and by binding bands. The end connec- 
tions are carried on a specially shaped end- 
plate, which is go curved on its surface as 
to permit of the binding wire holding the 
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end connections being heaped toward the 
centre. 
COMMUTATOR. 

The construction of the commutator 
differs rather radically from that cus- 
tomary for slow and moderate speed de- 
signs. 

The segments are built up with the in- 
tervening layers of mica and clamped 
together. Circumferential mica bands 
are then placed at the middle and at the 
two ends, and three steel rings are shrunk 
on over the mica. The interior contour 
is then machined and the commutator is 
secured in place on the shaft by cones 
foreed in by end rings. The external 
surface is then turned. | 


BRUSHES. 

The brushes are of carbon or, preferably, 
of graphite of low contact and radial re- 
sistance and high transverse resistance. 
Thev are carried in holders of a suitable 
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Fio. 2.—750-KILoWATY. H1Ga-SPEED CONTIN- 
UOUS-CURKENr GENERATOR. DIAGRAM OF 
WIND,NG FOR AUXILIARY FIELD CIRCUIT 


CONNECTIONS. 
type to prevent vibration and chattering 
at the high peripheral speed employed. 

MAGNET FRAME. 

The yoke is made from cast iron. This 
is employed chiefly on account of the 
greater rigidity and stability thereby ob- 
tained as compared with a cast-steel yoke 
of equivalent magnetic capacity. 

AUXILIARY COMMUTATING POLES. 

The main current of this machine is 
equal to 3,000 amperes. Taking 1,000 
amperes through a diverting shunt leaves 
2,000 amperes, which, if carried through 
the coils of the six auxiliary poles in a 
single series, would require about five 
turns per pole, and each turn would be 
of inconveniently large cross-section. It 
is also objectionable to use many turns 
in parallel owing to the difficulty of ob- 
taining good contact at the connections. 
An alternative would be to put the spools 
in parallel, but unless very carefully ad- 
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justed the different windings would be of 
unequal resistance, resulting in varying 
strengths of current in different spools. 

To overcome these difficulties the fol- 
lowing arrangement of winding has been 
adopted: each spool is subdivided into 
four sections wound with five and one-half 
turns of copper strip. The details of the 
winding scheme are shown diagram- 
matically in Fig. 2. 

The winding is arranged in four paral- 
lel circuits with 500 amperes per circuit. 
Each circuit contains one section of wind- 
ing on each pole, or thirty-three turns in 
series. By this arrangement the conven- 
ience of parallel winding is obtained with- 
out incurring the liability of having vary- 
ing strengths of field on the different com- 
mutating poles, since any inequality in 
the current in one section is shared by all 
the poles. 


DESIGNING DATA FOR 750-KILOWATT, 250- 
VOLT, 1,500-REVOLUTIONS-PER-MINUTE 
CONTINUOUS-CURRENT GENERATOR. 


Number of poles........... 6 
Kilowatts output at rated 
Cel: Te sac areh deg ots bic 750 
Speed in revolutions per 
MINUTE o ocac eee sages 1500 
Frequency in cycles per 
Second .............0. 75 
Terminal voltage.......... 250 
Amperes output at full 
rated load............ 3000 


GENERAL DIMENSIONS—ARMATURE. 


External diameter of lam- 
inations ............. 30 ins. 
Diameter at bottom of slots. 
Internal diameter of lam- 
inations .............. 15.75 ss 
Cross length of core be- 


tween flanges.......... 13.4 
Number of ventilating 

GuCts crecer ehosa seeds 8 
Width of each duct...... 0.395 ins. 
Percentage insulation on 

core plates............ 10% 
Effective length of core... 9.2 ins. 
Number of slots.......... 162 
Depth of slot............. 1.58 ins. 
Width of slot stamped.... 0.256 “ 
Width of slot assembled... 0.244 “ 
Average width of tooth.... 0.29 si 


MAGNET CORE. 
Length of pole face parallel 


to shaft............... 13.4 ins. 
Mean length of pole arc... 9.4 ss 
Width of magnet core paral- 

lel to shaft........... 5.7 * 
Width of magnet core at 

right angles to shaft... 7.9 “ 
Thickness of pole shoe at 

centre of arc.......... 0.394 “ 
Radial length of magnet - 

COTO polaran Eae 11 "i 
Radial depth of air-gap.... 0.236 “ 

YOKE. 

External diameter........ 8.5 ins. 
Internal diameter......... 54.5 4 


— 
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Thickness of yoke......... 7.1 ins. 
Axial width............... 19.7 K 


REVERSING POLE CORE. 
Length of pole face parallel 


to shħaft.............. 9.5 ins. 
Length of pole arc........ 2.9 k 
Radial depth of air-gap.... 0.275 “ 
Width of magnet core paral- 

lell to shaft.......... 5.7 ns 
Width of magnet core at 

right angles to shaft.. 2.56 “` 
Cross-section of core....... 13.2 sq. ins. 

ELECTRICAL DATA. 

Number of face conductors. 324 
Number of slots........... 162 
Number of conductors for 

Slot 2 acvaccktesew sawn es 2 


6-circuit double. 

(A double winding was adopted in order 
to obtain a sufficiently large number of 
slots per pole and to obtain a more con- 
venient dimension of armature conductor.) 


Number of circuits through 


armature .........0-. 12 
Total amperes from commu- 

(SCOP sireenin eio e a 3000 
Amperes per circuit...... 250 
Mean length of one turn.. 74 ins. 
Turns in series between 

brushes ....ssssseesoe 13.5 ss 
Total length of conducting 

path between brushes.. 995 a“ 
Height of bare conductor.. 0.59 g 
Width of bare conductor.. 0.157 “ 
Cross-section of one con- 

ductor .......sosesess 0.093 “ 
Cross-section of all parallel 

conductors ........... 1.12 sq. ins. 
Resistance of armature 

windings from positive 

to negative brushes at 

60 degrees centigrade.. 0.0007 “ 

COMMUTATOR CALCULATIONS. 

Commutator diameter..... 17.75 ins. 
Number of segments...... 162 
Thickness of segment + in- 

sulation at periphery.. 0.344 ins. 
Total length of commutator. 27.5 s 
Number of sets of brushes. 6 
Number of brushes per set. 12 
Width of brush........... 1.16 ins. 
Length of arc of contact.. 1.16 - 
Contact surface per brush.. 1.35 a 
Amperes per sq. in. of brush 

contact surface........ 61 
Peripheral speed of commu- 

CALOP ior wie ety eke ee 35.4 
Reactance voltage ........ 15.5 

MAGNETIC DATA. 

Terminal voltage at rated . 

OUutpUt “dau asdekses ean 200 volts 
Total induced voltage at 

rated output ......... 256 “ 
Flux entering armature per 

pole at rated full load, 

megalines ............ 6.32 
Leakage factor for main 

magnetic circuit ...... 1.35 
Flux generated per pole at 

rated full load, mega- 

MNS: aacceceece hewn < 85 
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AMPERE TURNS REQUIRED FOR FULL LOAD 
VOLTAGE AT NO LOAD. 


Total 
Density in Ampere- 
Square Inch. per Fole 
Armature core ............ 62000 68 
Armature teeth ........... 142000 2200 
Air-gap ...sssssesnoncssss. 50500 3760 
Magnet core ......ssenene 95000 1050 
Magnet yoke ............. 34500 1130 
Total ampere turns for full load voltage 
at nô Toád sce tak ou setae Stas 8208 
Ampere turns provided by shunt wind- 
INS. SoG eres dees sawn See Caw eae 8000 
Ampere turns provided by series wind- 
Ine sonors He care k Aa ee owas 2400 


MAGNETIZING WINDING CALCULATIONS— 
SHUNT SPOOL. 


Axial length of winding... 7.1 ins. 
Depth of winding ......... 2.36 i 
Gauge number of conductor. B.W.G. 12 
Amperes in the winding .. 8.2 
Current density in amperes 

per sq. in............. 870 sq. ins. 
Watts lost per spool....... 242 
Weight of copper per shunt 

SPOOL. -cisceuteteeese es 131 lbs. 


SERIES SPOOL. 
Dimensions of conductor. .1.57 0.197 ins. 


Number in paraliel....... 6 
Total cross-section........ 1.86 sq. ins. 
Number of turns per spool 1.5 
Current in winding ....... 1600 
Current density in amperes 
per sq. in. 3.64 ates mew 860 
Watts lost per spool....... 79 
Weight of copper per spool. 43 lbs. 


REVERSING POLE WINDING. 


Number of 
winding 

Turns per section......... 5 1-2 

Dimensions of conductor. .1.18X0.177 ins. 


sections of 


Cross-section of one turn.. 0.42 ins. 
Watts lost per section .... 57 
Weight of copper per spool 

(for four sections).... 65 lbs. 


ARMATURE LOSSES— COPPER LOSS. 
Total amperes from com- 


mutator .............. 3000 
Resistance of winding from 
positive to negative at 
60 degrees centigrade 
temperature rise...... 0.0007 
Watts lost in armature 
WINKING: cirer side e secs 6250 
Weight of armature copper 365 lbs. 
| IRON LOSS. 
Total weight of laminations 1142 Ibs. 
Flux density in core, kilo- 
lines per sq. in........ 62 
Periodicity in cycles per sec. 75 
Total core loss, watts....12000 
Friction and windage losses, 
WATES -cvenwatarkas bax 3000 
HEATING. 
Armature watts lost per 
80e II soe ee ce Dees 8 
Commutator watts lost per 
Sae 0 6 Re oa a a 7.4 
Shunt spool watts lost per 
SQ Iis Say been ERA 0.66 


Vol. 48—No. 3 


Series spool watts lost per 


80s. IN. - 6.56445 3646e E 0.62 
Reversing pole spool watts 
lost per sq. in. ........ 0.81 
TOTAL LOSSES. 
Total constant losses ..... 22782 
Total variable losses ...... 16442 
Total saci tacsi 39224 
Commercial efficiency at full 
LOAG: cgi oe E 95.2% 
WEIGHTS OF EFFECTIVE MATERIALS. 
Armature copper ........ 365 Ibs. 
Commutator copper ...... 1210 “ 
Shunt spool copper ....... 790 s 
Series spool copper ....... 258 E 
Reversing pole spool copper. 352 £! 
Armature laminations .... 1150 7 
Magnet cores, cast steel ... 1760 “ 
Reversing pole cores, cast 
BLEED aided adatehy s aA 187 7 
Yoke, cast iron ........... 6500 ss 
Total weight of effective 
material ............. 12572 lbs. 


Total cost of ef- 
fective copper.2760 
Total cost of ef- 


shillings ($672.00) 


fective iron ..1164 s ($283.00) 
Total cost of ef- 

fective mate- 

Fial iatpresaui 3964 n ($955.00) 
Total cost per 

kilowatt ..... 5.15 “s ( $1.275) 


The design above set forth will serve 
to illustrate certain important points 
arising in connection with the calculation 
of machines of this type. 

The leakage coefficient must be taken 
much higher than in the calculation of 
ordinary designs without reversing poles. 
Obviously this applies to a greater degree 
to the magnetic circuit of the reversing 
poles than to the main magnetic circuit. 
In the design which we have illustrated 
the leakage coefficient has been taken equal 
to 1.35 for the main magnetic circuit and 
to 1.45 for the auxiliary circuit, for while | 
the leakage flux from the auxiliary circuit 
has available the large surfaces of the 
main circuit, the leakage flux from the 
main circuit is only increased by the 
sinall extent caused by the comparatively 
limited surfaces of the auxiliary poles. 

As the exciting coils on the auxiliary 
poles are mainly required for overcoming 
the armature magnetomotive force of 
6,550 ampere-turns per armature pole, one 
can not save much copper by employing 
low, densities or short air-gaps in the 
auxiliary circuits. Especially as regards 
ihe air-gap, a deep gap will increase to a 
much less extent the reactance voltage of 
the short-circuited coils due to the prox- 
imity of the magnetic material of the pole 
extremity. A deep air-gap will also tend 
to reduce the core loss and also the noise. 
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Of less, but still of considerable im- 
portance, is the fact that a deep air-gap, 
under the reversing poles will, by reason 
of the magnetic material of the pole shoe 
being further removed from the arma- 
ture conductors, increase the magnetic re- 
luctance of the inductive iron paths round 
the short-circuited armature coils and will 
thus slightly reduce the reactance voltage 
and in turn the dimensions of the revers- 
ing pole. 

The calculation of the necessary flux 
entering the armature from the auxiliary 
pole is derived in the following way: 

Let l = the length of embedded con- 
ductor lying within the region of the 
flux issuing from the pole, 1. e., the length 
of conductor which actually cuts the 
auxiliary field. 

This length will be equal to the breadth 
of the pole shoe, parallel to the shaft b, 
multiplied by 1.1 to allow for fringing 
of the field at pole tips, and by 0.7, because 
of the total length of a face conductor, 
only about 0.7 of it is “active” or “em- 
bedded” in armature iron, the remaining 
0.3 being taken up by air ducts and core 
insulation. Hence l = 1.1 X 0.7 X b = 
0.77 b. If S = the peripheral speed of 
armatures in centimetres per second, and 
B the average density in the air-gap of the 
auxiliary pole in centimetre-gramme-sec- 
ond lines per square centimetre, then the 


rate of cutting of flux by one conductor is ` 


equal to 
B X l X S = centimetre-gramme-sec- 
ond lines per second, and the electromotive 
force generated in this conductor is 
BXIXS 
© 10 
Since we have two conductors in the 
short-circuited turn, the electromotive 
force generated in this turn is equal to 
2 BIS 
108 
This electromotive force must be sufficient 
to neutralize the reactance voltage. 
If v the mean reactance voltage 


see eS ae 


a 
2 
BIS 
then we have v = 108 
v X 108 
Whence B = 2] g 


which determines the requisite flux density 
at the pole face. 

The length of the pole arc of the 
auxiliary pole is chosen such that during 
the whole period of commutation a coil 
shall be moving in the auxiliary field. 

It is important that the coil shall be 
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moving in a sufficient field at the moment 
when its commutator segments are leav- 
ing the brushes. The pole are should 
cover as many slots as are carrying con- 
ductors simultaneously short-circuited by 
the brush and it is safer to have a larger 
pole arc than this to allow for any dis- 
tortion of the auxiliary field which may 
occur with varying load. An additional 
allowance is also necessary when there are 
several segments per slot, as the true 
diameter of commutation is then constant- 
ly swinging back and forth through a 
small arc. 

The total flux crossing the gap per 
auxiliary pole may now be deduced from 
the dimensions of the pole face. The total 
flux generated in the pole is this quantity 
multiplied by the leakage coefficient re- 
ferred to above. The total ampere turns 
required on the auxiliary pole are made 
up of a number equivalent to the magneto- 
motive force of the armature and a num- 
ber of ampere turns sufficient to send the 
flux across the auxiliary air gap and round 
the auxiliary magnetic circuit, i. e., 
through the pole core and teeth imme- 
diately under the pole face. As this satu- 
ration component of the ampere turns, in 
the design here given at any rate, is com- 
paratively small compared with the arma- 
ture reaction component, the total am- 
pere turns on the pole will not be much 
increased by saturating the pole core to as 
high a limit as possible, thus reducing 
the cross-section of pole to a minimum 
and consequently the peripheral length of 
the winding and obtaining a minimum 
weight of copper. Such high saturation 
has, of course, the objection that the re- 
actance voltage increases directly with the 
output and so should also the reversing 
field from the auxiliary pole, but it must 
be remembered that exact equality need 
not be maintained at all loads, since a 
range of residual voltage from one or 


two volts negative to one or two volts 
positive, t. e., a total range of, say, three 
volts, will not suffice to occasion sparking. 

The resistance of the diverting shunt is 
finally adjusted during actual test to such 
a value as to obtain good commutation at 
all loads. 

There has been a tendency to envelop 
these very simple calculations in mystery, 
and the clear exposition of Dr. Breslauer 
(Elektrotechn. Zeitschr. Heft 28, July 
13, 1905, p. 640) is therefore especially 
welcome. 

As pointed out by Dr. Breslauer in the 
article just referred to, the principle in- 
volved is very old and is due to Menges, 
Swinburne, Fischer-Hinnen and others. 
Dr. Breslauer points out that Menges’s 
patent was granted in 1884 and that 
Fischer-Hinnen’s descriptions date from 
1891. i 
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Toledo, Port Clinton & Lakeside 
Railway. 

One of the most populous and produc- 
tive districts of northern Ohio, namely, 
the section lying between Toledo and 
Marblehead, will be provided this season 
with better transportation facilities than 
it has known at any time heretofore. This 
comes about through the completion at 
Port Clinton of the new power-house of 
the Toledo, Port Clinton & Lakeside Rail- 
way, which is designed to furnish alter- 
nating current sufficient for the present 
heavy needs of the line. 

The equipment consists primarily of 
two horizontal, heavy-duty, cross-com- 
pound condensing Allis-Chalmers engines, 
to which are direct-connected two 800- 
kilowatt Bullock alternating-current gen- 
erators delivering current at 375 volts, 
three-phase, twenty-five cycles. The en- 
gines are designed for a normal load of 
1,280 indicated horse-power when operat- 
ing at about twenty-six-inch vacuum and 
150 pounds. 

The current from the generators is led 
through the switchboard to three delta- 
connected, 500-kilowatt, 375/20,000-volt, 
oil-filled, water-cooled Bullock transform- 
ers, which deliver current to the trans- 
mission line at 20,000 volts. This line 
is intended to supply power to three sub- 
stations, located at suitable and conveni- 
ent points along the line. 

There is also a substation in the main 
power-house consisting of a 400-kilowatt 
rotary converter, three-phase, twenty-five 
cycles. Provision has been made for a 
second converter of the same rating to be 
placed there later on. The current ap- 
plied to these converters will be taken 
from the main generator bus-bars with 
suitable connections. The rotary con- 
verters in the different substations will 
receive current from the 20,000-volt trans- 
mission line through step-down trana- 
formers. The converters will be com- 
pound wound. 

The main station also contains two 
exciter units, consisting of two fifty-kilo- 
watt, 125-volt, compound-wound Bullock 
generators, direct-connected to two simə 
ple high-speed engines; each exciter unit 
is of sufficient capacity to supply excit- 
ing current to both alternating-current 
generators and also furnish enough power 
for station lighting, etc. Thus an excit- 
ing unit is always held in reserve. 

The switchboard equipment consists of 
the following panels: ong high-tengion 
panel, two exciter panels, two transformer 
panels, one alternating-current rotary 
panel, two generator panels, one direct- 


108 


current rotary panel, two feeder panels. 
All except the high-tension and exciter 
panels are equipped with automatic cir- 
cuit-breakers. 

The outgoing high-potential lines pass 
through a hood, extending outside the 
building about two and one-half feet and 
about forty feet from the ground; this 
hood is so constructed that it is thoroughly 
weatherproof. The leads pass downward 
through suitable insulators and the bottom 
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is designed to be as short as possible, 
extending only about twenty-five feet from 
the high-potential side of transformers to 
the anchorage hood. 

Directly beneath the three 500-kilowatt 


f 
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INTERIOR OF PoweER-Hovuse, ToLepo, Port CLINTON & LAKESIDE RAILWAY. 


or floor of the hood to an anchorage five 
fect below. This anchorage is fastened on 
the outside of the building wall and the 
leads from it pass directly on to the main 
pole line. 

The inside run of high-potential wiring 


transformers in the basement is located 
a large metal tank of sufficient capacity 
to receive the entire quantity of oil re- 
quired for all transformers and rotary 
reactive coils. 

The large cables running from gener- 
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ators, rotaries, exciters and transformers 
to switchboard are run in the basement and 
are substantially mounted on suitable 
porcelain metal-rack insulators. 

At present a single three-phase trans- 


BuLLock R-50 RAILWAY Motor, USED on Cars 
OF THE TOLEDO, Port CLINTON & LAKESIDE 
RAILWAY. 

mission line is constructed which consists 

of a No. 6 B. & S. gauge copper conduc- 

tor. Allowance has been made for a sec- 
ond three-phase line, which will be taken 
from a common high-potential bus-bar. 

This second line will eventually be used 

to take care of the new line extension into 

Lakeside. 

The boiler equipment consists of four 
400-horse-power Erie water-tube boilers in 
batteries of two and equipped with steel 
stacks. These boilers supply steam at 150 
pounds gauge pressure to main engine 
and auxiliary apparatus. 

The water supply is taken from lake 
Erie by gravity through a twenty-four-inch 
pipe, a distance of about 200 feet. This 
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twenty-four-inch intake terminates at a 
large well outside of the building. From 
this well the main suction connections are 
made to pumps, condensers, etc. Con- 
densers are of the Tomlinson barometric 
type. 

The station is a plain brick building 
with pitched slate roof and steel trusses. 
It has a large area of glass window sur- 
face. A second row of windows is placed 
suficiently high to permit a large amount 
of ventilation. The station contains a 
fifteen-ton, hand-operated traveling crane, 
which has a lift of about twenty-five feet. 

The motors used on the present car 
equipments are of the Bullock (Allis- 
Chalmers) R-50 type designed for a mini- 
mum gauge of four feet eight and one- 
half inches. They are of liberal design, 
with ample bearings, and particularly 
adapted to interurban service. Following 
is the description given by the manufac- 
turers: “This motor is rated at fifty 
horse-power, though it is capable of de- 
livering a greater output without over- 
heating. It has a continuous capacity of 
forty-five amperes at 500 volts, showing 
no more than seventy-five degrees centi- 
grade rise in shop test. The field frame 
is of steel casting, divided horizontally 
through armature and axle bearings. A 
liberal centre distance is allowed between 
these bearings, so that a maximum axle 
of six inches diameter may be used. The 
pole-pieces are of laminated iron secured 
to the frame by through bolts. There are 
four poles, each provided with a coil, which 
is securely held in place by the projecting 
tips of the pole-pieces. The pole-pieces 
are provided with ventilating ducts which 
register with the ducts in the armature, 
allowing air to circulate through the pole- 
piece and around the coil. The armature 
core is built up of soft steel laminations 
annealed after punching. The coils are 
machine wound and thoroughly insulated ; 
they fit accurately in the slots and are 
held down by band wires which are well 
below the surface of the core. The com- 
mutator \is eleven and one-half inches 
diameter and four and one-quarter inches 
face, It is built up of hard-drawn copper 
bars and insulated with the best mica. 

e commutator has a wearing depth of 
about seven-eighths inch. The brush 
holders are of cast brass secured to a 
Specially treated wood block. This block 
18 In turn bolted to the end of the upper 
field frame fitting in an accurately babbit- 
led seat. Each holder is secured to its 
block independently of the other and 
carries two carbon brushes, an independent 
pressure finger is provided for each brush. 
The bearings are of cast iron with babbitt 
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lining. The pinion end armature bearing 
is three and one-half inches in diameter 
and nine and one-half inches long, and 
the commutator bearing three inches in 
diameter and seven and one-quarter inches 
long. The axle bearings are five and one- 
half inches in diameter and nine and 
one-half inches long. 

“Cast-steel cut gears of split pattern 
are used. They are of teeth No. 3 di- 
ametral pitch and five inches face. The 
pinions are of forged steel, fit the arma- 
ture shaft on a taper scat and are securely 
keyed to same. The gear ratio is twenty- 
four to sixty-five. Lugs are provided on 
the top field frame for bolting to the 
suspension bar. | 

“The controller used is of the series 
parallel type. The main drum makes the 
rheostatic and motor combination for the 
four motors. The reverse drum is pro- 
vided with contacts for each motor and 
is interlocked with the main drum. A 
cutout switch is provided for cutting the 
motors out of circuit. The cutout switch 
can be thrown, without removing the con- 
troller cover, by using the reverse lever. 
A special main handle is used requiring 
at least a short stop at each point when 
feeding it. There are seven points in 
series and five in multiple. A magnetic 
blowout is used to protect the contacts. 
The arcing is also reduced at the open 
circuit position by inserting an extra sec- 
tion of resistance before breaking.” 

The entire electrical equipment of the 
main station, substations and cars was 
furnished by the Allis-Chalmers Company, 
Milwaukee, Wis., the power plant com- 
plete having been installed by it. 
Building the road itself was the work of 
the Toledo Interurban Construction Com- 
pany, by whose chief engineer, Mr. T. B. 
Wickenden, the line was laid out. Mr. 
Wickenden also supervised details of con- 
struction work, including the erection and 
equipment of the power and substations. 


An Interesting Exhibit of the Moore 
Electric Light. 

A feature of the recent electrical exhibit 
at Madison Square Garden, New York 
city, was the illumination of the corridor 
of the Garden by a large Moore vacuum 
tube light. This was the.largest Moore 
lamp yet erected, and, in consequence, the 
largest vacuum tube lamp which has ever 
been made. The installation of this lamp 
was a notable feature in electrical illumi- 
nation during the year just closed. 

The lamp was in the form of a large 
rectangle, about six feet out from the 
walls, and was supported by fixtures hold- 
ing it three feet below the ceiling. It was 
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operated normally at about fifteen candle- 
power to the foot. The tube was 157 
feet long and one and three-quarter inches 
in diameter, so that the total candle- 
power may be estimated at 2,350. 

It is stated that the efficiency of this 
tube is about one and one-half watts per 
candle. The lamp was made in ten-foot 
sections, welded together at the Garden. 
The ends of the tube were carried to a 
small steel terminal box located just in- 
side a side room, so that there was no 
wiring whatever connected with the light. 
The voltage of the supply system was 
208 at sixty cycles. The terminal box 
contained a small raising transformer, the 
secondary circuits of which were connect- 
ed directly to the glass tube. 

Mr. Moore has discovered, he says, cer- 
tain non-metallic, gaseous conductors, de- 
rivable principally from vegetable matter, 
which permit him to maintain the candle- 
power of his lamps for an unlimited time, 
and which also enables him to control the 
color radiated. He is thus able to obtain 
a white light, and the form of the lamp 
gives a very desirable, even distribution 
throughout the room in which it may be 
installed. 


United Engineering Society. 

At a meeting of the board of directors 
of the American Institute of Electrical 
Engineers, held on December 15, Mr. 
John W. Lieb, Jr., was appointed a trus- 


tee to represent the Institute for a term 
of three years upon the board of trustees 
of the United Engineering Society. Mr. 
Lieb at the same time was made a repre- 
sentative of the Institute on the building 
committee. He succeeds Dr. Schuyler 
Skaats Wheeler, who, by reason of his re- 
cent election to the presidency of the In- 
stitute,- resigns from these other bodies. 
After the annual meeting of the United 
Engineering Society in January the rep- 
resentation of the American Institute of 
Electrical Engincers will consist of 
Charles F. Scott, Bion J. Arnold and John 
W. Lieb, Jr. 
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Electrical Extension in Canada. 

Consul Worman, of Three Rivers, Que- 
bec, reports that the North Shore Power 
Company has been absorbed by the Shaw- 
inigan Water and Power Company. Shaw- 
inigan falls, where this company has its 
works, ranks next to the falls of Niagara 
in importance as a Canadian water power. 
At this time about onetenth of its ca- 
pacity is being utilized. The company 
furnishes light and power to the cities 
of Three Rivers and Shawinigan, and 


to the towns of Grand Mere, Sorel, Ber- 
thier, Lanoraie, L’Assomption and Mon- 
treal. The absorption of the North 
Shore Power Company by the Shawinigan 
company means the reorganization of that 
company’s affairs and the broadening of 
its enterprises. 
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The Illuminating Engineering 
Society. 

The Illuminating Engincering Society 
was formally organized at a mecting held 
at the Hotel Astor, New York city, on 
Wednesday evening, January 10. About 
seventy-five men interested in illumina- 
tion were present. The report of the 
committee on constitution and nomina- 
tion of officers appointed at the prelimi- 
nary meeting was heard. The constitu- 
tion was adopted. It designates the new 
organization as “The Illuminating Engi- 
neering Society,” and states that its pur- 
poses are to advance the art of illumination 
and disseminate knowledge relating there- 
to. All persons interested in the objects 
for which the society has been formed are 
eligible to become members. The dues 
were fixed at $5 per annum, and during 
the first year there will be no initiation 
fee. 

The following officers were elected: 
president, Lewis B. Marks; vice-presidents, 
Dr. Clayton H. Sharp and Mr. A. A. Pope: 
secretary, E. L. Elliott; treasurer, V. R. 
Lansingh. The board of managers con- 
sists of six members in addition to the 
officers. The members are: Dr. A. H. 
Elliott and Messrs. W. S. Kellogg, E. C. 
Brown, W. D. Weaver, F. N. Olcott and 
W. DA. Ryan. 

The secretary’s office is at 25 Broad 
street, New York city. A resolution was 
adopted during the meeting to the effect 
that all whose applications for membership 
are received before the next meeting will 
be entered as charter members. 

The next meeting will be held at the 
Hotel Astor, Tuesday evening, February 
13, at 8.15 o'clock. At this meeting 
President Marks will make an address 


dealing with the relations of the new so- 
ciety to other organizations. 

In addition to the seventy-five members 
present, letters have been received from 
about thirty others who wish to join the 
new society, so that it seems that it will 
have ample support. 

— > 
American Society for the Advance- 
ment of Science. 

The annual meeting of the American 
Society for the Advancement of Science 
was held in New Orleans, La., December 
28 to January 3. 


The number in at- 
tendance was rather small, owing to the 


distance of the place of meeting from 
the centre of gravity of the society. The 
number of afliliated societies meeting with 
the general society was also small. The 
number of members registered at New 
Orleans was 233. The present member- 
ship of the association is about 4,500. 
At the New Orleans meeting the plan 
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of scattering the vice-presidential address- 
es throughout the week was tried, but 
it was found to be not entirely satisfac- 
tory. 

The association decided to try holding 
two meetings a year. During the present 
year a meeting will be held in the sum- 
mer at Ithaca, N. Y., and one next win- 
ter in New York city. 

The meeting on Thursday, December 
28, was devoted to executive work and to 
deciding on a programme for the remain- 
ing days. On Friday the first general 
meeting was held. This was called to 
order by the permanent secretary, Dr. L. 
O. Howard, who introduced the president- 
elect, Dr. Calvin M. Woodward. Dr. 
Woodward explained that, due to illness, 
President Farlow would be unable to be 
in attendance. 

The association was welcomed to Louis- 
lana, on behalf of the governor, by the 
Hon. Charles F. Buck, who spoke of the 
value to the city of such a meeting, and 
referred to the benefits which the South 
has already obtained from the scientific 
campaign against tropical diseases. 

Mayor Martin Behrman welcomed the 
association to New Orleans, and pointed 
out the particular features of interest to 
visitors. 

Dr. E. B. Craighead, president of Tu- 
lane University, welcomed the association 
to that institution. 

President Woodward expressed the 
thanks of the association for the welcome 
extended. 

In the afternoon meetings of the vari- 
ous sections were held, and addresses and 
papers listened to. Vice-President Ziwet 
addressed the section of mathematics and 
astronomy on “The Relation of Mechanics 
to Physics.” Vice-President Kennicutt 
addressed the chemical section on “The 
Sanitary Value of a Water Analysis.” 

At 8 P. M. the address of the retiring 
president, Dr. W. G. Farlow, was given, 
the subject being “The Popular Concep- 
tion of a Scientific Man of the Present 
Day.” 

On December 30 meetings of the vari- 
ous sections were held. Vice-President 
Magie addressed the physical section on 
“The Partition of Energy.” Vice-Presi- 
dent Knapp addressed the section of 
physiological and economic science on 
“Transportation and Combination.” Dr. 
F. E. Venable, retiring president of the 
American Chemical Society, delivered an 
address entitled “Chemical Research in the 
United States.” 

On January 1 Vice-President Jacobus 
addressed the section of mechanical 
science and engineering on “Commercial 
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Investigations and Tests in Connection 
with College Work.” A number of the 
papers presented at the various meetings 
are not available for publication at the 
present time. 

The following officers were elected for 
the Ithaca and New York meetings: 

President—Dr. W. H. Welch, Balti- 
more, Md. 

Vice-Presidents—Section A, Dr. Ed- 
ward Kasner, New York city; section B, 
Professor W. C. Sabine, Cambridge, 
Mass.; section C, Mr. Clifford Richardson, 
New York city; section D, Mr. W. R. 
Warner, Cleveland, Ohio; section E, Pro- 
fessor A. C. Lane, Lansing, Mich.; sec- 
tion F, Professor E. G. Conklin, Phila- 
delphia, Pa.; section G, Dr. D. T. Mac- 
Dougall, Washington, D. C.; section H, 
Professor Hugo Miinsterberg, Cambridge, 
Mass.; section I, Mr. Charles A. Conant, 
New York city; section K, Dr. Simon 
Flexner, New York city. 

General Secretary—Dr. John F. Hay- 
ford, Washington, D. C. 

Secretary of Council—President F. W. 
McNair, Houghton, Mich. 

pe 

Annual Convention of the American 
Electrical Salesmen’s Association. 

The annual convention of the Ameri- 
can Electrical Salesmen’s Association will 
be held at the Grand Pacific Hotel, Chi- 
cago, Ill., Saturday, January 20. 


New York Electrical Soctety. 
The New York Electrical Society’s 
“Franklin Night,’ for the celebration of 


the bi-centenary of Benjamin Franklin’s . 


birth, postponed from January 16 on ac- 
count of Mr. Marconi’s illness, will be 
given at the Edison auditorium, 44 West 
Twenty-seventh street, New York city, 
Wednesday, January 24. Addresses will 
he delivered by Dr. M. F. O’Reilly, on 
the electrical work of Franklin, and by 
Mr. R. R. Bowker, on Franklin as a states- 
man. 
ELE EN 
American Institute of Electrical 
Engineers. 

The two hundredth and third meeting 
of the American Institute of Electrical 
Engineers will be held in the assembly 
room of the New York Edison Company, 
44 West Twenty-seventh street, New 
York city, on Friday, January 26, 1906, 
at 8.15 P. M. 

The following papers will be presented 
and discussed : 

“Central Station Economics,” by Henry 
G. Stott, superintendent of motive pow- 
er, Interborough Rapid Transit Company. 

“A Self-Exciting Alternator,” by E. F. 
Alexanderson, electrical engineer, General 
Electric Company, Schenectady, N. Y. 
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The Railway Signal Association. 

The January meeting of the Railway 
Signal Association was held at the Grand 
Union Hotel, New York city, Tuesday, 
January 9. The meeting was called to 
order by President C. H. Morrison, some 
sixty members being in attendance, and 
thirty new members were elected. 

The change in the constitution pro- 
posed at the last meeting was voted upon 
and adopted, so that the association now 
has two vice-presidents, the newly elected 
officer being Mr. A. H. Rudd. A change 
in the by-laws was also adopted, as a re- 
sult of which associate members will have 
only the privileges accorded to honorary 
members. 

The reports of the following committees 
were heard: executive committee, on a di- 
gest of the proceedings of the associa- 
tion; committee on storage batteries, the 
report being presented by I. S. Raymer; 
committee on rubber-covered wires, re- 
ported by Azel Ames, Jr. 

In the report on storage batteries Mr. 
Raymer called attention to the great value 
of these batteries for operating signals. 
The batteries are charged either by pri- 
mary batteries or by power supplied from 
a generating station and are giving excel- 
lent service. 

A paper was presented by G. K. Rod- 
gers describing an improved Sykes block 
signal. A paper on the care of storage 
batteries was read by H. W. Lewis, in 
which the author gives directions for the 
care and charging of batteries. Mr. F. 
F. Fowle, of the American Telephone and 
Telegraph Company, read, by invitation, 
a paper on specifications for line wire. 

Both the reports and papers were dis- 
cussed vigorously and many interesting 
experiences were brought out. 


New York Automobile Shows. 

Two automobile shows were opened on 
Monday, January 13, in New York city. 
One of these; held at Madison Square 
Garden, was the sixth National Automo- 
bile Show. A large number of new cars 
Were exhibited, especial attention being 
attracted by the new six-cylinder equip- 
ments. 

The second exhibit was held by the 
Automobile Club of America at the Six- 
ty-ninth Regiment Armory, Twenty-sixth 
street and Lexington avenue. Here also 


there was an excellent exhibit of cars, as 
Well as balloons and airships of various 
T and other paraphernalia of that 
‘lass. 

The number of electrical cars exhibited 


was small, but there were several new and 
mteresting types. 
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The Chicago Electrical Show. 
The first annual exhibit of the Elec- 
trical Trades Exposition Company, of 
Chicago, Ill., was opened in the Coliseum 
in that city at eight minutes past eight 
o’clock Monday evening, January 15, by a 
wireless telegraph message from President 
Roosevelt. The message read: “congratu- 
lations and best wishes.” The opening 
scene was one of remarkable brilliancy, as 
the lights, which had been dim, were sud- 
denly thrown on and the machinery start- 
ed. The attendance was large, consist- 
ing of over 8,000 interested spectators. 
The exhibits are excellent and of great 
variety. The space utilized is over 30,000 
square feet, and about 4,000 horse-power 
is supplied for power purposes and for 
lighting the building. It is said that no 
trade exhibit ever held in Chicago has 
represented so much money as does this 
electrical show. 
The following is a list of exhibitors: 
Ackerman-Boland Telephone Company, 
Allis-Chalmers Company, American Cir- 
cular Loom Company, American Con- 
duit Company, American De Forest Wire- 
less Telegraph Company, American Elec- 
tric Company, American Electric Fuse 
Company, American Novelty Company, 
American Steel and Wire Company, 
American Electric Sign Company, Ameri- 
can Telephone Journal, Automatic Tele- 
phone Electric Company, Bryan-Marsh 
Company, Central Electric Company, 
Chicago Battery Company, H. B. Camp 
Company, Chicago Compound Battery 
Company, Chicago Edison Company, 
Chicago Pneumatic Tool Company, Chi- 
cago Telephone Company, Frank B. Cook, 
Crane Company, Crocker-Wheeler Com- 
pany, W. P. Crockett & Company, W. L. 
Freed Company, Electric Appliance Com- 
pany, Electrocraft Publishing Company, 
Electro-Dynamic Company, J. Lang Elec- 
tric Company, S. J. Gorman & Company, 
(Guarantee Electric Company, Edwards 
Headlight Company, Engineering World, 
Electric Storage Battery Company, 
Federal Electric Company, Fort Wayne 
Electric Works, North Shore Electric 
Company, General Storage Battery Com- 
pany, D. Holcombe & Company, Safety 
Armorite Conduit Company, W. H. 
Schott, W. Schiedel Company, Simplex 
Electrice Company, Stanley-G. I. Electric 
Manufacturing Company, G. H. Thord- 
arson, Engineer Publishing Company, 
Universal Electric Storage Battery Com- 
pany, Vesta Accumulator, Company, 
Western Electric Company, Wagner Elec- 
tric Manufacturing Company, Westing- 
house Electric and Manufacturing Com- 
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pany, Western Electrician, General Elec- 
tric Company, Haller Machine Company, 
H. T. Paiste Company, Krantz Manufac- 
turing Company, Lincoln Electric Manu- 
facturing Company, Monarch Electric and 
Wire Company, Miller Anchor Company, 
Mark Manufacturing Company, McFell 
Electric Company, Nungesser Electric 
Battery Company, Oliver Manufacturing 
Company, Overbaugh & Ayers Manufac- 
turing Company, Osburn Flexible Con- 
duit Company, Peabody Coal Company, 
Peru Electric Manufacturing Company, 
Porterberg-Peterson Manufacturing Com- 
pany, John A. Roebling’s Sons Company, 
Roth Brothers, Reynolds-Dull Flasher 
Company, J. L. Schureman & Company, 
Stromberg-Carlson Telephone Manufac- 
turing Company, Swedish-American Tele- 
phone Company. 

In addition to the above commercial 
firms, the following educational institu- 
tions have exhibits: University of Il- 
linois, University of Wisconsin, Armour 
Institute, University of Colorado and 
Purdue University. 

During the show entertainments of vari- 
ous kinds were given. Electrical novelties 
and tricks were exhibited in addition to 
demonstrations of more practical things. 
The two hundredth anniversary of the 
birth of Benjamin Franklin was cele- 


brated and a number of conventions were 
held during the show. 
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Northwestern Electrical Association. 

The fourteenth annual convention of the 
Northwestern Electrical Association was 
held at the Great Northern Hotel, Chi- 
cago, Ill., January 17 and 18. Addresses 
were delivered and papers read on Wed- 
nesday, and on Wednesday evening the 
members of the association attended the 
theatre. On Thursday evening a visit 
was made to the electrical show. No 


banquet was held. About 200 members 
were in attendance. 


D 


The Electrical Trades Association 
of Chicago. 

The annual meeting and dinner of the 
Electrical Trades Association of Chicago 
will be held in the Coliseum annex, Chi- 
cago, Ill., on the evening of January 24. 
It is expected that this will be the largest 
meeting of credit men in the electrical 
trade that has ever taken place. During 
the dinner Mr. James Wolff, Chicago rep- 
resentative of the New York Insulated 
Wire Company, will act as toastmaster. 
Toasts will be delivered by representative 


manufacturers . from all parts of the 
country. 


The secretary of the association is Fred- 
eric P. Vose, Marquette Building, Chi- 
cago, Ill. 
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The Single-Phase Electric Locomo- 

tives and Power Equipment of 

the St. Clair Tunnel Company. 

The single-phase electric locomotive 
adopted by the St. Clair Tunnel Company 
for the operation of the St. Clair tunnel, 
which connects the American and Cana- 
dian divisions of the Grand Trunk Rail- 
way system, will weigh approximately 
sixty-two tons and will develop a draw- 
bar pull of 25,000 pounds on a two per 
cent grade at a speed of ten miles per 
hour. It is of the rigid frame type, with 
driving axle boxes held in the same frame 
that contains the draft gear. It will be 
mounted on three pairs of driving wheels 
which will sustain the entire weight, dis- 
tributed by equalizer bars similar to those 
used in steam locomotive practice, will 
have an outside frame supported on semi- 
elliptical springs and will be equipped 
with Westinghouse friction draft gear, 
MCB automatic couplings, air sanding 
apparatus, and bumper steps, front and 
back. The cab will be of sheet steel 
mounted on a framework of iron which 
supports both walls and roof. 

The principal dimensions will be ap- 
proximately as follows: 

Length over end sills, 27 feet 9 inches. 

Rigid wheel base, 12 feet. 

Width over all, 9 feet 6 inches. 

Height from top of rail to top of cab, 
12 feet 6 inches. 

Diameter of driving wheels, 62 inches. 

The operating apparatus will be ar- 
ranged along the sides of the cab, leaving 
a free passage-way three and one-half feet 
wide the entire length. The cab will be 
lighted and heated by electricity, arrange- 
ment being made to screen the instrument 
lights while the locomotive is running. 

Westinghouse combination automatic 
and straight air and American driver 
brakes will be used. The air supply will 
be provided by a two-cylinder motor- 
driven air compressor having, with a five- 
inch stroke and speed of 190 revolutions 
per minute, a capacity of forty-five cubic 
feet of air per minute. Air reservoirs, 


signal outfits, whistle, bell with pneumatic 


ringers, automatic pump governors, tools, 
instruments, gauges, headlights, push 
poles and other details complete the auxil- 
iary equipment. 

A motor will be geared to each axle, 
giving each unit an aggregated rated 
capacity of 750 horse-power. They are of 
the Westinghouse single-phase alternating- 
current, serics-wound, compensating type, 
whose successful development was first 
publicly announced by Mr. B. G. Lamme 
before the American Institute of Electrical 
Engineers in New York, September 26, 
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1902. They are of the same general 
character as the motors selected by the 
New York, New Haven & Hartford Rail- 
road Company for the operation of its 
line between New Haven and New York. 
Each motor will weigh complete approxi- 
mately 14,500 pounds, the armature 
welghing approximately 5,600 pounds. 

The motor frame consists of a steel 
cylinder cast in one piece and enclosed 
at the end by brackets of the same ma- 
terial, which carry the bearings and oil 
reservoirs. The suspension noses and safe- 
ty lugs form a part of the main casting. 
Seats for the axle bearings are cast solid 
with the frame. All bearings are of phos- 
phor-bronze lined with babbitt and are 
divided into two parts. They are of ex- 
ceptionally large dimensions, are arranged 
for oil waste lubrication, and are provided 
with large openings on the low-pressure 
side, giving a thorough lubrication to the 
entire bearing surface. Oil is fed into 
the reservoirs through openings separate 
from the waste pockets and therefore 
reaches the waste from below and is thor- 
oughly filtered before entering the bear- 
ing. 

The motors are swung between the loco- 
motive frame and the driving axles by a 
flexible nose suspension from two hangers 
supported by a truck transom and passing 
through heavy lugs with helical springs 
above and below the lug. The motors 
are held to the axle by means of caps, 
which are split at an angle of thirty-five 
degrees with the perpendicular, so that the 
greater part of the weight is borne by 
solid projections from the motor frame 
which extend over the axle rather than by 
the cap bolts. Large openings above and 
below provide access to the commutator 
and brush holders. 

Within the cylinder of the motor frame 
there is built up a core of soft steel punch- 
ings, forming a complete laminated field. 
The punchings are dovetailed into the 
frame and clamped between end rings of 
cast steel. The field coils are wound with 
copper strap insulated between turns and 
about the coils by mica and finished by 
taping and dipping, and are impregnated 
in the best grade of varnishes, providing a 
sealed coil which can withstand the most 
severe internal heat and is practically in- 
destructible under the usual conditions 
of heavy railway service. 

In addition to the main coils, the field 
carries a neutralizing winding which con- 
sists of copper bars placed in slots in the 
pole-faces and joined at the ends by con- 
nectors of copper strap, so as to form one 
continuous winding which is connected in 
series with the main field winding and 
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with the armature circuit. The magnetizing 
effect of this auxiliary winding is directly 
opposite to and neutralizes that of the 
armature winding, thus eliminating the 
effect of armature reaction and improv- 
ing commutation and power-factor. The 
main coils can be easily removed without 
disturbing the auxiliary winding. 

The armature cores are formed of 
slotted soft steel punchings built up upon 
a spider and keyed in place. The spider 
is forced upon the shaft with heavy pres- 
sure and secured by a steel key. Coils of 
copper strap are embedded in the slots and 
joined to form a closed multi-circuit wind- 
ing which is cross-connected like the 
multi-circuit winding of a direct-current 
generator. The basis of the insulation is 
mica. A preventive winding is connected 
between the commutator and the main 
coils, introducing a preventive action 
which is effective only when the coil is 
passing under the brush. 

During operation a forced circulation 
of air supplied by motor-driven blowers 
enters at the rear, distributes itself thor- 
oughly throughout the motor and escapes 
through the perforated cover over the 
commutator. This system of forced ven- 
tilation of both motors and auxiliary ap- 
paratus forms one of the most interesting 
innovations in electric railway construc- 
tion. It secures a maximum output from 
a given weight of material and a high 
ratio of continuous output to the one-hour 
motor rating common in railway practice. 
It also provides effective ventilation while 
the locomotive is not in operation, as the 
blower may be driven while the locomotive 
is standing at the station or at the end 
of the line. Motors ventilated in this man- 
ner are enclosed and are thereby protect- 
ed from internal damage by dirt and water 
and from mechanical injury. 

These motors are wound for 240 volts, 
twenty-five cycles per second, and have 
a nominal rating of 250 horse-power each, 
on the basis of usual electric railway prac- 
tice. | 

SYSTEMS OF CONTROL. 

The essential elements of the control 
equipment include the collecting devices, 
the autotransformers, the unit switches, 
the preventive coils, the reverser and 
master controllers. A multi-unit system 
of control is provided with pneumatically 
operated switches and circuit-breakers, 
low-voltage control circuit, and other 
characteristics standard in Westinghouse 
practice. Any unit may be controlled 
from either end, and two or more units 
may he coupled together and operated 
from a single cab and by a single crew. 
The tractive effort which can be readily 
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applied to a single train is therefore 
limited only by the number of units avail- 
able and the hauling power is limited 
only by the mechanical strength of the 
coupling between locomotive and cars. A 
control circuit is carried from one unit 
to the next by means of connecting sockets 
and jumpers in the usual manner. 

Speed control of the driving motors is 
secured by variation of the voltage at 
the motors obtained by means of taps 
taken from the winding of the auto- 
transformer which receives current from 
the trolley at 3,000 volts and reduces it 
to 240 volts or lower, according to the tap 
employed. These taps are connected to 
unit switches from which current is led 
through the preventive coils to the mo- 
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controlling mechanism. At any running 
point four controlling switches are 
closed. Through the preventive coils ap- 
proximately the same amount of current 
is drawn from each of these switches and 
the leads to which they are connected. 
To change to a higher voltage on the 
motors the master controller is moved 
to the next notch, opening the last switch 
of the group that is closed and closing 
the switch next higher, with the result 
that the motor voltage is shifted up one 
step. By this arrangement the voltage 
at the motor will be completely under 
control of the locomotive driver and may 
be varied up and down at will without 
opening more than one-quarter of the 
load current. Small switches in the cir- 
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tors. Four unit switches serve to reverse 
the field of each motor. 

The unit switches are of standard West- 
inghouse design and are, in effect, pneu- 
matically operated circuit-breakers of 
great power and reliability. The mechan- 
ism is such that a rolling and sliding con- 
tact is obtained when the switch closes and 
opens. The arc is broken at the tips, 
leaving the contact surfaces smooth and 
unscarred. 
blow-out coil with laminated core. The 
switch cylinders are controlled by mag- 
netically operated valves, current for 
which is obtained from a fifty-volt tap 
from the autotransformer. The sequence 
of operation is governed by the master 
controller in conjunction with a system 
of interlocks which prevents short circuit 
of the steps between taps from the auto- 
transformer or improper operation of the 


Each unit has a magnetic. 


cuits to the magnets of the reversing 
switches will enable any motor or combina- 
tion of motors to be cut out without dis- 
turbing the others. 

Every one of the seventeen controlling 
connections provides an efficient running 
point. This number is ample to prevent 
any slipping of the driving wheels due to 
increase of current from one notch to 
another. Whether empty or heavily load- 
ed, operated in single or multiple units, 
torque and draw-bar pull may be gradually 
applied and the locomotive started with- 
out jar. 

COLLECTING DEVICES AND OVERHEAD 

CONSTRUCTION. 

Each locomotive unit will be equipped 
with a pneumatically operated pantagraph 
trolley to collect current from the over- 
head lines outside the tunnel and through- 
out the yards. The proportions of the 
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pantagraph will be such that when extend- 
ed it will make contact with the trolley 
wire twenty-two feet above the rail, and 
when closed down the contact shoe will 
not extend more than eighteen inches 
above the roof of the locomotive. The 
pantagraph will have a broad base and 
will be constructed of light and stiff ma- 
terial. 

A No. 000 grooved overhead trolley wire 
will be suspended from a single five- 
eighth-inch, high-strength, double gal- 
vanized, steel strand, messenger cable by 
hangers of varying length in such a man- 
ner that the trolley wire will be approxi- 
mately horizontal. The messenger cable 
will be swung from structural iron bridges 
located throughout the yards and are of 
suitable length to span the proper num- 
ber of tracks. There will also be a small 
section of track equipped with a trolley 
line swung by catenary suspension from 
bracket arms which are supported on lat- 
tice-work poles. 


CURRENT SUPPLY. 


For the operation of the electric loco- 
motives a complete power plant will be 
installed by the St. Clair Tunnel Com- 
pany, including two 1,250-kilowatt, 3,300- 
volt, three-phase, twenty-five-cycle, 1,500- 
revolutions-per-minute, rotating field, 
Westinghouse steam-turbine units, with 
the necessary complement of switchboards, 
exciters, lightning protective apparatus, 
ete. This station will also supply cur- 
rent to light the buildings, yards and 
tunnel, to operate motor-driven centrifugal 
and triplex pumps which drain the tunnel 


and approaches and operate the sewage 


system, to run motors in the round-houscs 
and for other purposes. 


OPERATION. 


The new equipment will handle thal 
portion of the Grand Trunk Railway sys- 
tem which connects the divisions termi- 
nating at Port Huron, Mich., and Sarnia, 
Ont., on opposite sides of the St. Clair 
river. The tunnel proper is 6,032 feet 
long and the line to be electrically oper- 
ated measures 19,348 feet from terminal 
to terminal. 

A pair of the new units will be capable 
of hauling a 1,000-ton train through the 
tunnel without division. Mechanical 
considerations limit the advisable weight 
of train in the tunnel to these figures. 
Heavier trains can be divided or sent 
through, together with locomotives in 
front and behind. The service requires 
that each unit shall take a train of 500 
tons through the tunnel block from sum- 
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mit to summit in fifteen minutes, under 
the following conditions: 

It will be coupled to the train on a level 
track at a point 1,200 feet from the sum- 
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of the character described every thirty 
minutes. 

Six of these locomotives are to be 
furnished by the Westinghouse company. 
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mit and must accelerate it up to a speed 
of twelve miles per hour in two minutes, 
at the end of which time it will have 
reached the summit of the grade leading 
down into the tunnel. It will then run 
down a grade of two per cent to the level 
track in the tunnel at a speed not exceed- 
ing twenty-five miles per hour, continuc 
on the practically level stretch under the 
river, and then draw the train up a two 
per cent grade at the rate of ten miles 


Inside, diam. i 


SECTION OF ST. CLAIR TUNNEL. 


per hour to the level track beyond the tun- 
nel approach on the other side. It must 
then gradually accelerate the train until 
a speed of eighteen miles per hour is 
reached. Each unit must be capable © 
exerting a tractive effort of 25,000 pounds 
for a period of five minutes in addition to 
the energy required to accelerate the 
train at the starting point and to run with 
it into the terminal yard, from which 
point it must immediately run back to a 
position of 1,200 feet from the summit, 
couple to another train and be ready 
to start through the tunnel in the opposite 
direction. It must therefore make a run 


It is expected that the electric equipment 
will greatly relieve the traffic congestion 
now existing and due in a large measure 
to the necessity of dividing trains at the 
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which seem peculiarly fitted to demon- 
strate its practical advantages in heavy 
service. That the single-phase system has 
been adopted for so important an under- 
taking makes evident the recognition ac- 
corded the alternating current by railway 
engineers and indicates that its claims 
have been verified by the service already 
rendered. 

The work of installation will be con- 
ducted under the supervision of Mr. Bion 
J. Arnold, of Chicago, consulting engineer 
for the tunnel company, by whom the 
plans and specifications were prepared. 
Mr. Arnold was one of the first engineers 
in America to advocate the employment 
of the single-phase, alternating-current 
system in railway service. He is also a 
past president of the American Institute 
of Electrical Engineers, a member of the 
commission in charge of the electrification 
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terminal points and to greatly simplify 
the operation of the road. Its opening 
will mark the progress of electrical meth- 
ods in the railway field under conditions 


of the New York Central Railroad system 
in New York and has been closely identi- 
fied with many electrical developments of 
great importance. 


Te MM TR mee 


January 20, 1906 


Electrical Patents. 


An improvement in an electric glow 
lamp has been invented by Gustave K. 
Hartung, of New York, N. Y. (808,085, 
dated December 26, 1905.) This inven- 
tion in electric lamps relates to that class 
known as “glow lamps,” wherein the light- 
giving element or “glower,” as it is tech- 
nically termed, is a conductor of the sec- 
ond order. The object of this invention 
is to provide a durable lamp and also 
lo increase the life of the glowers. This 
is accomplished by providing a plurality 
of reserved glowers which may be ren- 
dered serviceable upon the disruption or 
the termination of the life of an active one, 
and in this connection the invention is 


directed toward the control of the glowers 
and the devices for automatically throw- 
ing them into circuit with the source of 
energy as demanded by the conditions 
aforesaid, thus limiting the life of the 
lamps to the number of reserved glowers 
provided. In an electrical glow lamp hav- 
mg 8 plurality of light-giving elements of 
Secondary conductivity having independ- 
ent controlled circuits and suitable elec- 
trical circuits and controlling devices for 
the light-giving elements and a suitable 
ballasting resistance therefor, a common 
heater for the secondary light-giving ele- 
ment comprising a support and a sinuous 
metallic filament formed thereon and car- 
ried thereby, electrical circuits and ter- 
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minal connections for the heater and a 
thermostatic controller therefor actuated 
by a ballasting resistance for throwing the 
heater into and out of circuit as the sec- 
ondary conductors mature according to the 
maturity or relaxation thereof. 

Alvarado L. R. Ellis, of Lynn, Mass., 
has obtained letters patent of the United 
States (808,232, December 26, 1905) for 
an improved electrolytic meter, and he has 
assigned the same to the General Electric 


ELECTROLYTIC METER. 


Company, a corporation of New York. 
This invention relates to electric meters, 
and particularly to meters of the electro- 
lytic type. Its objects are to effect cer- 
tain improvements in the construction of 
metere of this type whereby they are 
made more compact and less liable to 
breakage, and to provide what has been 
termed a “second dial” effect; that is, 
two or more scales so related that the 
registration is transferred from one scale 
to another and the full registration on one 
scale at the time of the transfer to the 
next higher scale produces a definite reg- 
istration on the higher scale. An elec- 
trolytic mercury meter having an anode 
chamber, mercury therein, a cathode, a 
graduated receptacle below the cathode for 
collecting the electrodeposited mercury in 
a single column, a second graduated re- 
ceptacle, and means dependent upon the 
height of said column for permitting the 
flow of the mercury constituting the col- 
umn into the second receptacle. 

Albrecht Heil, of Frankfort-on-the- 
Main, Germany, has obtained letters- 
patent (808,086, December 26, 1905) for 
an improved thermo-electric battery, and 
he has assigned this to the firm of A. 
Wolf, Jr., Company, of Frankfort-on-the 
Main, Germany. The invention relates 
to improvements in thermo-electric bat- 
teries in which a central vertical and 
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hollow-heating shaft or flue is provided 
on the external surface with a plurality 
of insulated radial thermo-electric couples ; 
and the objects of the improvements are 
first, to provide the external surface of 
the central veritcal and hollow-shaft or 
flue with a layer of insulating material; 
second, to provide on this layer of insu- 
lating material a plurality of heating- 
plates, which are mostly in contact with 
the insulating layer and for the rest bent 
to project outward, preferably horizon- 
tally; third, to provide a plurality of 
thermo-electric couples whose warm ends 
are united with the projecting ends of the 
heating-plates in as narrow or small con- 
tact-faces as possible, and fourth, to pro- 
vide a plurality of radial and vertical 
cooling-plates which are each united with 
the external ends of the positive compo- 
nents of a thermo-electric couple and with 
the external end of the negative compo- 
nent of a neighboring thermo-electric 
couple. The invention consists in the 


combination with a vertical flue provided 
internally with a plurality of longitudi- 
nal radial heating-ribs and externally with 
a layer of insulating material, of means 
for heating the vertical flue externally, 
a plurality of heating-plates on the insulat- 
ing layer of the vertical flue and having 


THERMO-ELECTRIC BATTERY. 


each an end projecting outward, a plural- 
ity of radially disposed thermo-electric 
couples comprising each a positive rod- 
shaped component and a negative wire- 


shaped component whose warm ends are 
united with the projecting end of one 
of the plurality of heating-plates in nar- 
now or small contact-faces, and a plural- 
ity of radial cooling metallic-plates secured 
on the external ends of the positive com- 
ponents of this plurality of thermo-elec- 
tric couples and united each with the bent 
external end of the negative component 
of a neighboring couple, so that the sev- 
eral couples are connected and the cooling- 
plate of the first couple may be connected 
with the one line and the negative com- 
ponent of the last couple with the other 
line of the circuit, 


= -mm — e —— 


poa 
a 


116 


Vol. 48—No. 3 


Reviews of Current Engineering and Scientific 


Magnetic Ignition of Gas Engines. 

There are two general classes of igni- 
tion devices employed for firing gas en- 
gines. One of these may be called the in- 
terrupter type and the other the are. In 
the first a fairly heavy current is estab- 
lished through an inductive circuit, and 
by means of a make-and-break device op- 
erated by the engine the circuit is broken 
at the proper moment. The advantages of 
this type are the low voltage employed 
and the heavy spark produced. The sys- 
tem may also make use of a magneto, 
thus doing away with the troublesome bat- 
tery. In the other system a battery is 
employed to operate an induction coil 
which sets up a series of sparks at the 
proper moment within the engine cylinder. 
This latter device is very sure in its ac- 
tion, but, as generally employed, necessi- 
tates the use of primary batteries. In 
the system here described it is attempted 
to combine these two systems, utilizing 
the advantages of each and doing away 
with the disadvantages. It consists in 
employing a magneto driven by the cam 
shafts of the engine. This produces an 
alternating current, which is transformed 
up in a suitable transformer so as to pro- 
duce a series of sparks in a cylinder. The 
system is due to M. Caint-Romain and is 
said to give much satisfaction. It is 
claimed for it that the construction of 
the apparatus is simple and strong and 
the speed is low. As the voltage gener- 
ated in the magneto is low there is no 
difficulty in insulating the coils. The 
method of transforming up to produce 
the igniting sparks does away with high- 
tension contacts, and the current pro- 
duced, as well as the voltage generated, 
are constant, thus giving surety of opera- 
tion.—Translated and abstracted from 
L Electricien (Paris), December 23. 

a 
The Distribution of Electricity on Board 
War Vessels. 

In this section of a serial upon the 
applications of electricity on board ships 
of war, M. P. Kergarouët considers the 
important questions of the choice of volt- 
age and the running mains. Until recently 
the prevailing voltage was eighty, this be- 
ing selected in order to suit the search- 
lights, which were at one time thought 
to be the most important electrical devices 
employed on ships of war. The more 
general use of incandescent lights and of 
motors has made it necessary to reconsider 
this decision. While eighty volts suits the 
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searchlights, 110 volts is better adapted 
to incandescent lighting. This is even 
better than 220 volts, which would be 
more suitable for motors. The three-wire 
system is, unfortunately, too complicated 
for men-of-war, where there must be, in 
addition to great simplicity, a duplicate 
set of mains. It is decided that 120 volts 
more nearly suits all the conditions met 
and it is thought that this will become the 
standard in the future. The methods of 
running conductors have been revised 
since the last two naval wars. Up to 
that time it was customary to carry the 
wires in wooden ducts or conduits—a sys- 
tem very satisfactory so far as regards 
the normal operation of the plant, but 
recent experience has made it necessary 
to do away with all wood in the fighting 
quarters. It therefore becomes necessary 
to employ armored cables. The conduc- 
tors are generally covered with rubber, 
over which is a lead sheathing. This 
is then insulated and protected by a 
double layer of steel tape, which is in 
turn insulated. Cables made in this way 
are simply attached to the walls or ceil- 
ings of the vessel. This system of wiring 
gains greatly with the use of the higher 
voltage, since with eighty volts only the 
cross-section of the conductors was great 
and it was difficult to handle and install 
them. To provide two independent sys- 
tems of supply duplicate mains should be 
run along the two sides of the vessel. 
An injury on one side will generally leave 
the other side available for use. Switches 
must be arranged at all important pieces 
of apparatus, enabling them to draw their 
supply from either system of mains.— 
Translated and abstracted from L’Eclair- 
age Electrique (Paris), December 16. 
a 
The Zambesi Power Scheme. 

Mr. Robert Hammond here criticizes 
the proposed development of Victoria 
falls on the Zambesi river for distribut- 
ing power to the mines on the Rand, 700 
miles distant. Mr. Hammond proposed, 
some time during the past summer, that 
large steam plants be erected at the 
mines for supplying electrical power to 
the surrounding country, and he thinks 
that the figure given by Mr. W. B. Es- 
son of 1.10 cents per kilowatt-hour for 
the working costs would be entirely too 
high for any commercial success. The 
one great economy with which water 
power can be credited, which overshadows 
all other small subsidiary economies, is 


the saving of the coal bill. If the capital 
charges, maintenance and renewals, cost of 
transmission line and the cost of the ener- 
gy lost in transmission involved by the 
use of water power are much greater than 
the coal bill of a steam plant at the de- 
livery end of the transmission Jine, then, 
obviously, the use of water power can not 
be justified. Coal having a calorific value 
of 11,000 British thermal units per pound 
can be delivered into the bunkers of the 
steam stations for about $1.20 per short 
ton. The same coal can be delivered any- 
where on the Rand itself for $2.50 per 
ton. It is therefore unnecessary, in con- 
sidering this question, to take up the trans- 
mission of the energy over a short distance 
in order to demonstrate the advantages 
of the cheaper fuel. It is sufficient for 
the present comparison to construct a 
steam plant situated at a central point 
on the Rand. The annual coal bill of 
such a station having an output of 85,- 
500,000 kilowatt-hours, with coal at $2.50 
per ton, and allowing a consumption of 
four pounds of coal per kilowatt-hour, 
would amount to about $460,000 per year. 
As against this figure must be put Mr. 
Esson’s estimate of $1,000,000 per year 
as the capital cost and maintenance costs 
alone involved by a transmission line from 
the falls. The steam plant, therefore, has 
$500,000 to its credit with which to meet 
the small additional economies which 
might result from the use of water power, 
such as a saving in boiler house, wages, 
waste, oil, ete. Mr. Esson estimates the 
power could be sold for 1.5 cents per 
kilowatt-hour, though he shows that the 
interest on capital, maintenance and re- 
newals alone would amount to 1.36 cents 
per kilowatt-hour, delivered and trans- 
formed at a central spot on the Rand. 
He therefore allows himself only 0.14 
cent per kilowatt-hour to cover interest 
on capital, maintenance and renewals on 
distribution lines which would have to sup- 
ply the mines scattered over an area about 
fifty miles long by ten miles wide, and 
the cost of wages for both the generating 
and transformer stations in a country 
where a mechanic gets $5 a day and other 
wages are on the same scale. Further, 
this item of 0.14 cent must also cover 
administration charges and interest on 
working capital. The conclusion, Mr. 
Hammond thinks, is obvious.—A bstracted 


from the Electrical Review (London), De- 
cember 22. 
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The Future of Electricity in Paris. 

Early last spring a report was made by 
a special commission dealing with the 
problem of systematizing the electrical 
supply of Paris. At the present time this 
is carried out by a number of private com- 
panies, ‘each having its own system and 
each covering, more or less, a section of 
the city. The report recommended that 
the city be divided into three sections, 
each to be supplied from a large modern 
generating station located on the Seine. 
To meet the many requirements for light 
and power it was recommended that a 
three-phase, high-tension system of trans- 
mitting power at fifty cycles, 12,000 volts, 
to various substations be adopted. In the 
centre of the city rotary converter sub- 
stations were to be employed for distribut- 
ing direct current to secondary mains. 
For the outlying districts alternating 
current was to be used, in order to avoid 
the expense of substations. It was the 
latter requirement that led to the recom- 
mendation of fifty cycles, rather than 
twenty-five cycles, which would be more 
suitable for power purposes and for ro- 
tary substations. The plan proposed has 
not received much encouragement, and re- 
cently the question has been reopened by 
the submission of four bids by independent 
companies to the city of Paris. In this 
article M. J. Blondin reviews the situa- 
tion and considers the four proposals. 
Three of these companies offer to supply 
one section of the city only, the fourth 
Proposes a system for supplying the en- 
tire city. In one proposition electrical 
energy is to be transmitted from a main 
generating station to substations and from 
these distributed as direct current. This 
company proposes a maximum charge of 
twelve cents per kilowatt-hour for light- 
ing, and five cents for power. The com- 
pany is to turn over its entire system to 
the city in 1942, or the city will have the 
right to purchase the plant in 1922. The 
second company offers to supply electrical 
power to that part of the city lying on the 
left bank of the river at a maximum rate 
of twenty cents per kilowatt-hour. The 
concession is to run for thirty-five years, 
beginning January, 1911. When the in- 
come exceeds $150,000 the city is to share 
in the profits. The third proposition is 
also limited to the city line on the 
left bank of the river. The plant is 
to he turned over to the city in 1942, or 
the city may purchase the property at the 
end of 1922, The fourth proposition is 
the more general one, and covers the en- 
tire city. This plan calls for a monopoly 
of the electrical supply, except as regards 
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the traction systems, which have already 
their own generating stations. The con- 
tract can be terminated at the end of 
1923, 1928 or 1933, as the city desires. 
It agrees to turn over to the city eight 
per cent of the receipts from the sale 
of current, and forty-five per cent of the 
annual profits. The total income to the 
city from this proposition would be about 
$800,000. By adopting the latter proposal 
or two of the other proposals, the city 
would be able to tide over the period 
until it is in entire control of its electrical 
supply. It would, however, have to decide 
upon a general plan in order that the 
entire work might be coordinated. It 
is suggested that a frequency of 41.66 
would be a satisfactory compromise, as 
this would be satisfactory for lighting 
purposes in the suburbs, and well suited 
to the operation of rotary converter sta- 
tions for the centre of the city.—Trans- 
lated and abstracted from La Revue Elec- 
trique (Parts), December 15. 
A 
The Plant of the Vancouver Power Company. 


Vancouver, British Columbia, is a city 
of about 40,000 inhabitants. It has had 
an electric light and street car service, the 
power for which has been supplied from 
a steam plant. This plant had grown 
with the electrical systems until it in- 
cluded many units of different types and 
sizes. Although good steam coal can be 
mined within sixty miles of Vancouver, 
for commercial reasons this can not be ob- 
tained at a reasonable rate, hence the elec- 
trical interests have sought for water 
power to enable them to construct a plant 
from which power could be supplied at 
a low cost. The site selected is at lake 
Coquitlam, about sixteen miles from the 
city of Vancouver. In this section of an 
article describing the installation, Mr. 
William Meredith gives details of the 
hydraulic works. The developments con- 
sist of a dam at the outlet of the lake 
so as to create a storage area; a tunnel 
connecting this lake with Trout lake, 
which serves as a water conduit; a dam 
across the outlet of Trout lake, and a pipe 
line from this dam to the power sta- 
tion, situated on a navigable arm of the 
sea just above high tide. The main 
source of supply is Coquitlam lake, which 
has an area of 2.300 acres at an elevation 
of 432 feet above sea level. The drainage 
area is approximately 100 square miles 
and the annual precipitation is about 150 
inches. Measurements of the flow, taken 
at the outlet of the lake, over a period of 
thirteen years, show that the lowest stage 
of water ever recorded occurred in Sep- 
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tember, 1904, when the flow was 300 cubic 
feet per second for a period of nearly 
fifteen days. The flow gradually increased 
until on November 30 it was 5,000 cubic 
feet per second. Trout lake, which serves 


as a balancing reservoir at the head of the © 


pipe lines, is separated from Coquitlam 
by a mountain range rising 4,000 feet 
above the surface of the lake. The hori- 
zontal distance between the two nearest 
points of the lakes is 12,775 feet—nearly 
two and one-half miles. The area of 
Trout lake is about 500 acres and its 
elevation above the sea 400 feet. The dif- 
ference in elevation between the two lakes 
is therefore thirty-two feet. The tunnels 
run from the portal at Trout lake with a 
rising grade of 0.14 per cent for 6,300 
feet and thence with a decline of 0.02 
per cent for 5,600 feet to the drainage 
sump, where the pumping plant was lo- 
cated. The normal sectional area of the 
tunnel is seventy-five square feet, the sec- 
tion being nine by nine feet, with rounded 
corners. For the control of the flow of water 
through the tunnel two gates are provided 
in the main tunnel at a distance of sixty 
feet from the Coquitlam portal. The 
dam at the outlet of Coquitlam lake is a 
rock-filled, timber-crib structure. The 
dam across the outlet of Trout lake is 
located at a point where the creek passes 
through a deep ravine, about half a mile 
from the outer end of the lake. The top 
of the dam is built up to the level of 
Trout lake. It has a length of 361 feet 
and a maximum height of fifty-four feet. 
There are ten fifty-four-inch steel pipes 
and two twenty-four-inch pipes pene- 
trating the dam at a point twenty-two 
feet below its top. These pipes are fitted 
with special roller gate valves at the face 
of the dam with separate screens for each 
pipe. The sixty acres of land lying be- 
tween the dam and the lower end of Trout 
lake have been added to the lake. The 
pipe line extends from the dam to the 
power-house at sea level, a total length 
of 1,800 feet. A proportion of each line 
is of wooden-stave construction fifty-four 
inches in diameter and extends from the 
dam for a distance of 800 feet to a point 
where it is under pressure due to seventy- 
five fect head. From this point to the 
power station the pipe lines are riveted 
steel, varying in thickness from nine- 
thirty-seconds of an inch to seventeen- 
thirty-seconds of an inch, and ranging in 
diameter from forty-eight inches to forty- 
two inches at the lower end.—A bstracted 
from the Journal of Electricity, Power 
and Gas (San Francisco), January. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


The Portland General Electric Com- 
pany, Portland, Ore., made use of a full 
page in the Friday issue of the daily 
papers for several weeks preceding Christ- 
mas. This full page was in colors, and 
set forth the multifold advantages of elec- 
tricity. In one corner was a reproduction 
of a brilliantly illuminated street, on the 
other the illumination of a country house 
with a wood background. In a lower 
corner the utilization of the electric laun- 
dry iron was displayed, and in another 
‘corner was a presentation of the delights 
of the electric chafing-dish. More and 
more is it becoming evident that the pub- 
lic is interested in electricity for domes- 
tic consumption. Such advertisements as 
this simply strengthen the faith that the 
prospective customer has in the new 
utility, and it is to be hoped that very 
soon the electric fixture will become just 
as familiar in every home as the gas fix- 
ture is to-day. No builder at the present 
time would consider the erection of a 
structure, of no matter what dimensions, 
and not include the necessary gas piping. 
The gas is no safer than electricity, and 
in many ways is highly dangerous. It 
would be well for all solicitors of electric 
companies to make themselves acquainted 
with every disadvantage that gas or other 
forms of illumination possess, and keep 
these before prospective customers to such 
a degree as will warrant a wholesale con- 
version to the use of electricity. 


An interesting article discussing the 
management of small central stations 
from an English standpoint was contrib- 
uted to the Electrical Review (London) 
recently by Mr. Henry Joseph. The ef- 
forts made by the central stations to in- 
crease their load may be carried too far, 
Mr. Joseph believes, especially when the 
station under consideration is a small 
one. He takes issue with a number of 
the practices which have come more or 
less into use, holding that frequently they 
are unprofitable and unwise. While in 
a large plant it is desirable to spread 
out the load as much as possible, this does 
not necessarily follow in a small plant. 
It is quite a debatable point whether it 
is advisable for such a plant to encourage 
day load at all, especially if, in order 
to do so, the rates for such purposes are 


to be materially reduced. In a plant in 
a small town having less than 10,000 in- 
habitants it is very unlikely that the day 
load will for years be sufficient to load 
the smallest generating set economically, 
consequently the current used in the day- 
time must be supplied from a battery ; 
but batteries are expensive to install and 
to keep up, and, besides, they entail an 
additional energy loss due to the con- 
version and reconversion of energy. In 
small towns, where no appreciable day 
load is anticipated, it may be advisable 
to install a small oil or gas-driven set 
in place of the battery. 

The maximum-demand system has been 
adopted to a considerable extent in Eng- 
land. The theory of this system is that 
by its use the central station will be able 
to flatten out the peak of its load, and at 
the same time the consumers will be 
charged in proportion to the cost of sup- 
plving them. The system, while no doubt 
perfect in theory, may involve an amount 
of work out of all proportion to the ad- 
vantage resulting from its adoption. 

The system of charging at a reduced 
rate for heating and power purposes, ir- 
respective of the hour at which the de- 
mand is made, seems also to be unsound 
to Mr. Joseph. This condition is being 
met by the use of double tariff meters 
controlled by time switches. The system 
seems sound in theory, but it remains to 
be proved whether the extra capital cost 
is justified by the advantages gained. One 
of these advantages is the tendency to 
prevent the overlapping of the lighting 
and power loads. If this were its only 
merit the system would certainly not pay 
for itself; but it also has one great point 
in its favor: if the cheaper rate be suffi- 
ciently low, the consumer can very well 
afford to be extravagant in his daylight 
consumption and will not hesitate to 
make what use he can of his supply as 
long as the meter is only registering cheap 
units; hence it encourages the use of ap- 
paratus which otherwise would not be 
used at all; and; what most of all is 
needed in a station of moderate size, it 
results in a long-hour day load. 

In most small towns in England a great 
deal of attention is given to the pre- 
payment system. It is usual to wire 
small houses up to ten or twelve lights 


free of charge, the slot meter being ar- 
ranged so as to charge the consumer about 
twenty-five per cent more than the ordi- 
nary rate in lieu of paying for the hire 
of the meter and installation. This sys- 
tem has in many places been fairly suc- 
cessful, but things have to be cut very 
fine to make it pay, and the cost of the 
meter is often nearly as large as that of 
the installation. Most prepayment meters 
are liable to get out of order through 
careless use or bent coins or some in- 
herent defect. If all the costs incurred in 
connection with the prepayment system 
were properly allocated, very few towns 
would, in the opinion of Mr. Joseph, show 
much of a margin on this class of con- 
sumer. One of the advantages of the pre- 
payment system is that the clerical costs 
are reduced to a minimum, and if special 
efforts were made to lower the capital 
charges, there is no reason’ why there 
should not be a considerable profit on 
such consumers. 

It should be borne in mind that con- 
sumers show sheeplike tendencies, and 
when once a start has been made in a 
particular district it is a comparatively 
easy matter to add other consumers. Three 
consumers, each paying $50 a year for 
current, are better than one consumer 
paying $100. For this reason it is best 
to arrange the installation so as to re- 
duce, as far as possible, the current con- 
sumption of every consumer. It is only 
by so doing that the gas companies can 
be successfully competed with; therefore 
current-saving lamps should be advocated 
and care taken that high-power lamps be 
not installed where a lower-power lamp 
will be sufficient. Where an excessive 
amount of illumination is provided it is 
not appreciated, but the correspondingly 
increased cost for current is a cause for 
complaint. Complaints should not be 
treated lightly, but a responsible person 
should be detailed to enquire into them. 

Mr. Joseph lays emphasis upon the 
necessity for keeping all capital costs as 
low as possible on small systems. Large 
systems can afford to adopt extravagant 
means to safeguard their supply and main- 
tain a steady pressure, but in a small un- 
dertaking it is necessary to do everything 
in the cheapest manner consistent with 
economy and sound engineering. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Automatic High-Speed, High- 
Economy Engines. 

The Harrisburg Foundry and Machine 
Works, Harrisburg, Pa., has paid particu- 
lar attention to the development of an 
engine which would have a higher econo- 
my and improved steam distribution than 


Fic. 1.—FLEMING SIDE-CRANK ENGINE, DIRECT- 
CONNECTED STYLE. 


the Corliss rotating valve design, and at 
the same time operate at higher rotative 
speeds than ordinarily reached in Corliss 
engines or the rotating valve type and to 


PLAN VIEW 


nomical engine of this type. As an indi- 
cation of advancement along this line of 
high economy in flywheel governing en- 
gine design, tests made of an engine of 


this type at 270 revolutions gave results, 
the company claims, higher than the aver- 
age of eighteen authentic tests of Corliss 
engines running at characteristic speeds, 
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risburg Foundry and Machine Works. In 
the earlier stages of development the en- 
gines were built with the wrist-plate style 
of gearing, but after several thousand 
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Fic. 2,—FLEMING SIMPLE FouR-VALVE ENGINE, BELTED STYLE. 


horse-power had been in service for a 
number of years it was decided that this 
style of construction was not the best and 
was deficient in those qualities of dura- 
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Fic. 3.—SEcTIONAL DRAWING OF FLEMING TANDEM-COMPOUND Four-VALVE ENGINE. 


decrease floor space, generator cost, foun- 
dation and attendance. 

The Fleming automatic high-speed, sin- 
gle-valve engine shown in Fig. 1 repre- 
sents a progressive step toward an eco- 


measured in net efficiencies. At light 
loads the increased efficiency is marked. 
One solution of the problem of de- 
signing a high-speed engine is the Flem- 
ing four-valve engine, built by the Har- 


bility and noiseless operation, as well as 
in other points essential to a perfect ma- 
chine. Profiting by experience and care- 
ful study of the details, the defects of 
the first engines were remedied, and an 
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engine finally produced which, after years 
of service, appears to meet the require- 
ments in every way. 


The single-cylinder style of this engine 


is shown in Fig. 2. This is a Fleming 
simple four-valve engine, belted style. 
This engine, however, is built for direct- 
connected units from 100 to 2,000-horse- 


ELECTRICAL REVIEW 


gine shaft and without the use of wrist- 
plates or auxiliary cutoff device. The 
steam valves are semi-balanced and triple- 
ported, and operate in chilled cast-iron 


b 


bushings or cages, which can be readily 


removed in cases where repairs are neces- 
sary. 


The exhaust valves are usually single- 


Fia. 5.—CENTRALLY BAIANCED CENTRIFUGAL-INERTIA GOVERNOR. 


power capacity. The engine is construct- 
ed with four rotating valves of an im- 
proved Corliss type, operated directly by 
a centrally balanced centrifugal inertia 
governor placed in the flywheel on the en- 


ported on the smaller sizes and double- 
ported on the larger engines. The con- 
struction is such that the pressure exerted 
is just enough to hold them to their seats 
to avoid leakage and yet enable them to 
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operate smoothly at high rates of speed 
without friction. The steam valves are 
actuated by bell cranks operating on pins 
attached directly to the valve brackets 
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Fig. 4.—FLEMING TANDEM-COMPOUND FouR-VALVE ENGINE FOR DrRECT-CONNECTION TO TWO GENERATORS 


The two steam valve brackets are con- 
structed with a simple form of brace con- 
nection, forming a rigid truss, which 
avoids springing while in operation. These 
bell cranks receive their motion directly 
from the eccentric attached to the gov- 
ernor through the medium of a rocker 
arm running loose on a shaft which is 
rigidly attached to the main frame of the 
engine and supported by a bracket below. 
This combination of eccentric and bell- 
crank motion causes a rapid opening and 
closure of the steam ports, resulting in 
a remarkably quick cutoff for all points 
between zero and three-quarter stroke. 
The exhaust valves receive their motion 
from an independent eccentric on the en- 
gine shaft through the medium of a rocker 
arm, also running loose on the rocker shaft. 
This eccentric can be readily adjusted to 
cause the release and compression to occur 
at any point for best economy. 

In Fig. 3 there is shown in plan and 
elevation a tandem-compound engine of 
this type. These views show the general 
design of cylinders, valves and reciprocat- 
ing parts. 

It will be noticed that three eccentrics 
are used, the one nearest the engine frame 
controlling the exhaust valves of both 
cylinders. The one in the middle controls 
the steam valves of the low-pressure cyl- 
inder and is a fixed eccentric, but so ar- 
ranged that the cutoff in the low-pressure 
evlinder can be varied without changing 
the lead when the engine is not in motion. 
The other eccentric is attached to the 
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governor. This is not shown in this illus- 
tration. Through the medium of the rocker 
shaft and intermediate connections this 
eccentric changes the cutoff by varying 
the angle of advance and the travel of 
the valve. 

The governor is,so arranged on the 
shaft as to reduce the lead and initial 
pressure at light loads, and to this action 
is largely attributed the remarkable uni- 
formity of steam consumption throughout 
varying ranges of load and cutoff. 

An illustration is given in Fig. 4 of a 
tandem-compound, four-valve engine ar- 
ranged for direct-connection to two gen- 
erators. In design this type is character- 
istic of engines from 500 to 2,000 horse- 
power. 

In Fig. 5 there is shown the automatic 
shaft governor used for all Fleming en- 
gines. 

These engines have demonstrated very 
marked efficiency. Tests of single-cylinder 
engines as small as 135 horse-power, with 
cylinder fifteen inches in diameter and 
fifteen-inch stroke, show a steam consump- 
ton per indicated horse-power-hour of 
23.4 pounds, with 120 pounds at the 
throttle non-condensing and a sixteen-inch 
by sixteen-inch made 1.2 pounds better 
than this under the same conditions. Com- 
pound engines with 150 pounds pressure 
give economies from eighteen to nineteen 
pounds non-condensing, while with favor- 
able conditions the condensing engines 
realize between eleven and twelve pounds 
without superheat. l 

A recent test of a compound engine with 
high cylinder ratio and reheating receiver 
showed very high efficiency, particularly 
under varying load conditions. A uniform 
curve of steam consumption over a wide 
range of load was secured, as well as a 
Close division of the load between the 
high and low-pressure cylinders. This was 
with the same point of cutoff in the low- 
pressure cylinder for all loads. The table 
below gives a schedule of the results of 
this particular test : 
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Some of these 
ata a low steam pressure. This 
n t appear to have an influence in the 
in uction of the flat curve of steam con- 
ption, but as the throttling action of 


ELECTRICAL REVIEW 


the governor at the light load was so great 
as to reduce the initial pressure in the 
cylinder to about forty pounds, as com- 
pared with about ninety in the steam chest, 
it is evident that this is caused by a fea- 
ture of the design rather than by any local 
condition. The company states in particu- 
lar that this condition has been proven 
by other tests at uniform steam pressure, 
and that this flat steam consumption curve 
is characteristic of this engine. Recent 
tests of three tandem compound con- 
densing engines of this type, working 
under 150 pounds and twenty-six inches to 
twenty-seven inches vacuum, have shown 
an efficiency of twelve and three-quarter 
pounds per indicated horse-power for en- 
gines of 275 horse-power capacity. 

A number of tests have been made by 
Professor Carpenter and Professor Deit- 
richs, of Cornell University, and others 
by Professor Spangler, University of 
Pennsylvania, which corroborate the 
claims made for new records of efficiency. 

Altogether there are now. more than 
200 of these engines in regular service, 
so that the experimental stage seems 


past. 


ee 
Westinghouse Electrostatic 
Voltmeter. 

In electrical testing and experimental 
work high pressures are continually being 
used, and the measurement of these po- 
tentials is very often a perplexing prob- 
lem. A number of different methods of 
high-pressure measurement have been 
used with varying degrees of success as 
to their accuracy, but all involve some 
uncertainty as to results. Where it is 
required that such apparatus as dynamos, 
transformers, cables, insulators, etc., be 
subjected to a specified pressure test as 
a condition of their acceptance, con- 
troversy often arises as to whether the re- 
quired voltage has been applied. 

The ideal and theoretically correct 
method of high-potential measurement is 
that employing an electrostatic voltmeter, 
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ut certain obstacles, the principal one 
of which was the lack of an insulating 
medium of sufficient dielectric strength, 
have heretofore prevented the develop- 
ment and application of this type of in- 


121 


strument. The Westinghouse Electric 
and Manufacturing Company has suc- 
ceeded in overcoming these difficulties and 
in producing a meter that requires for 
its operation a negligible amount of 
energy, that is free from the effects of 


ELECTROSTATIC VOLTMETER, WITHOUT CASE. 


variation of wave-form, and is direct read- 
ing. 

The operating elements of this instru- 
ment are immersed in a special grade of 
oil contained in a metal-lined wooden case 
with an insulated cover. The metal lin- 
ing acts as a screen to prevent outside 
fields or influences from affecting the 
meter. .As the insulation is one of the 
most important parts of an instrument of 
this type, a few of the advantages derived 


ELECTROSTATIC VOLTMETER, CovER- REMOVED. 


from the use of oi] may be summarized 
as follows: 

1. The distance between the operating 
elements may be greatly lessened, thereby 
reducing the size of the instrument. 

2. The actuating forces are greatly in- 
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creased, due to the smaller distances be- 
tween active parts and the high specific 
inductive capacity of the oil. 

3. The reduction in distance between 


Movina ELEMENT, ELECTROSTATIC 
VOLTMETER. 


working parts of the meter makes possible 
a better form of scale. 

4. The oil acts as a damper and makes 
the instrument nearly dead-beat and easy 
to read. 

5. The oil buoys up the moving ele- 


ELECTRICAL REVIEW 


B, and B, are of such a shape and so 
arranged with respect to the moving ele- 
ment that a deflection in a positive direc- 
tion shortens the gap between it and the 
plates. The charges induced on the two 
extremities of the moving element are of 
such a nature that they exert forces of 
attraction on the charges on the plates, 
which bring about such a movement. The 
turning of the moving element is re- 
stricted by a spring and the deflection of 
the pointer is read on the scale. The con- 
densers C, and C, are in series with 
other parts of the instrument, one plate 
of each being metallically connected to a 
curved plate, and the other to a terminal. 


The instrument may be operated with 


either or both condensers short-circuited, 
thus giving a wide range to the meter. 

The curved plates, with the condenser- 
plates attached, are supported from the 
insulated cover by means of grooved posts 
of able insulating material. The separate 
condenser plates are supported in a simi- 
lar manner. As all parts are firmly fas- 
tened to the same base they are held in 
constant relation to each other, and no 
error can result due to disarrangement of 
parts. The height of the oil in the case, 
together with the long paths over the 
suspension posts, prevents leakage between 
the plates. The horn-shaped terminals 
extend to the same distance below the oil 
as the suspension posts and are also 
grooved so as to prevent leakage over their 
surface. 


DIAGRAMMATIC SKETCH OF WESTINGUOUSE ELECTROSTATIC VOLTMETER. 


ment, thus removing practically all weight 
from the bearings. 

The arrangement and relative position 
of the parts of the meter are shown in 
the diagrammatic sketch. The curved plates 


The bearing-springs and adjustments 
are similar to corresponding parts of West- 
inghouse standard indicating instruments, 
The cylindrical parts of the moving ele- 
ments are hollow and so proportioned that 
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the buoyant effect of the oil removes 
almost all weight from the bearings, 
thereby eliminating friction and wear. 
The scale over which the pointer passes 
is placed on an edgewise cylindrical form 
similar to the scale of an edgewise switch- 
board instrument, and the reading may 
be taken from a safe distance. With the 
exception of the glass window through 
which the scale is read, the cover over 
the pointer is all metal and acts as a 
screen to prevent external static fields 
from affecting the pointer. Instruments 
of this type may be obtained for poten- 
tials as high as 200,000 volts. The one 
shown in the illustrations may be used 
for voltages up to 100,000 volts with the 
condensers in circuit, or for approximately 
50,000 or 25,000 volts with one or both 
condensers short-circuited. The case is 
twenty-two inches long, eighteen inches 
wide and fifteen and one-quarter inches 
high with terminals projecting eighteen 
inches above the case. 


< 

Opening of the Simplon Tunnel. 

Consul Keene, of Geneva, reports that 
the opening of the Simplon tunnel, which 
was fixed for April 1, has been postponed 
to May, by action of the Swiss authorities. 
The consul says : 

“The official opening of the new inter- 
national line through the Simplon tun- 
nel, after having been advertised for April 
1, 1906, is now reported as being post- 
pond until May 1. After having been 
for a considerable time under discussion, 
the mode of traction between Brigue and 
Domo d’Ossola—+. e., on forty kilometres 
(about twenty-five miles)—is reported to 
be electrical, in accordance with a decision 
recently made by the Federal department 
of Swiss railroads. 

“The Swiss system of traction now in 
use on the railroad Berthoud-Thoune, in 
the canton of Berne, will be applied with 
up-to-date improvements on the Simplon 
line. The first two electrical engines, 
when delivered at the end of the year, 
will first be tried on the Italian electrical 
lines of the Valtelline. 

“Electrical traction on Swiss railroads 
is a new thing; but it seems only natural 
that Switzerland, so rich in ‘white coal,’ 
begins to utilize its wealth of water, and 


supersedes, by the power derived from it, 
the enormous quantity of coal imported 
from Germany, France, Belgium and Eng- 
land. This new trial of electrical power 
on such an important new line will be 
watched with keen interest. If success- 
ful, the new mode of traction will cer- 
tainly be employed all over the country, 
and there may be openings for our manu- 
facturers at home in that line.” 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


MILLVILLE POWER DAM STARTED—The 25,000-horse-power 
dam across the Shenandoah river at Millville, Jefferson county, W. 
Va., for the Winchester & Washington Railway Company, has been 
practically completed. ° 


CALIFORNIA POWER PROJECT—A project is under way to 
take up the development of the Feather river, in northern Cali- 
fornia, for the generation of some 400,000 horse-power, supplying 
the towns of Sacramento valley, Oakland, Alameda and Berkeley. 
This is the purpose of a $50,000,000 corporation which has been 
organized by Brown, Wilson & Company, of New York and San 
Francisco. 


LONG ISLAND RAILROAD TO TAKE OVER TROLLEY SYS- 
TEMS—Announcement has been made that the Long Island Railroad 
Company has formed a holding company to take over all of its 
trolley lines on Long Island. The company is known as the Long 
Island Consolidated Electrical Companies. A special meeting of 
stockholders of the Long Island Railroad has been called for March 
14 next, to consider the guaranteeing of principal and interest 
on the bonds of the new company to an amount not to exceed 
$10,000,000. 


THE ANIMAS POWER AND WATER COMPANY—Water was 
turned into two of the nine-foot turbines in the power plant of the 
Animas Power and Water Company, Durango, Col., on January 6. 
The company is now supplying customers in Silverton and as far 
as Ouray with electric power. The plant is located on the Animas 
river, about twelve miles from Durango. This is one of the largest 
electric generating plants in the West. At present it uses the 
waters of Cascade creek; which are conveyed through a flume six 
feet deep and eight feet wide to the main reservoir. The reservoir 
contains 250,000,000 cubic feet of water. The water is carried from 
the reservoir to a penstock 1,000 feet above the turbine. Each turbine 
generates 6,000 horse-power. 


REBATING CASE AGAINST THE GENERAL ELECTRIC 
COMPANY—Federal agents of the Interstate Commerce Commis- 
sion have been securing data, it is announced, on which charges 
of violation of the anti-rebate law will be made against the General 
Electric Company, Schenectady, N. Y. The case against the General 
Electric Company will hinge on the question whether a shipper of 
treight can legally receive a reduction from the published tariff 
of a railroad for switching and handling freight in his own yards. 
The General Electric Company has secured a reduction of rate 
because it handles its own freight in the yards, and the cars are 
delivered to the railroad companies ready to be made up into 
trains. The railroad companies have to do no switching. 


TRACTION COMPANY EXTENSION—A special stockholders’ 
meeting of the United Railways and Investment Company, which 
controls the traction lines in San Francisco, Cal., will be held in 
Jersey City, N. J., on January 31, to increase the common stock 
from $10,000,000 to $25,000,000. The greater part of the increase 
Will be used to take over the Philadelphia company, which operates 
the traction. lines in and around Pittsburg, Pa. Back dividends to 
the extent of $900,000 have accumulated on the preferred stock of 
the United Railways and Investment Company and a part of the 
Proposed new stock issue will be used to pay these off. Mr. Arthur 
Holland, who resigned as president of the company some months 
ago, has been succeeded by Patrick Calhoun, of New York city. 


NEW INDIANA TRACTION COMPANY—The Louisville & North- 
ern Railway and Light Company, which was recently organized at 
New Albany, Ind., with a capital of $5,000,000 to construct a net- 
Work of electric lines in southern Indiana, with an entrance into 
Louisville, Ky., over the line of the Louisville & Southern Indiana 
Traction Company, has filed a deed of trust to the American Trust 
and Savings Bank, of Chicago, to secure the payment of an issue 
of $2,500,000 twenty-year, five per cent bonds. The first series 
of $500,000 is to be disposed of at once to assist in paying the cost 


of construction and equipment of the initial twenty miles of elec- 
tric line to be built by the company, and the remaining $2,000,009 
is to be issued as needed. The deed covers all the property, prop- 
erty rights, franchises or privileges that the company may have 
or acquire in Floyd, Clark, Harrison, Washington, Orange, Jefferson, 
Scott, Jennings, Crawford, Perry, Spencer, Warrick, Vanderburg 
and Jackson counties in Indiana. 


NEW CALIFORNIA RAILWAY—Articles of incorporation of the 
Sacramento & Lake Tahoe Railway Company have been filed. The 
directors are W. S. Graham, Leo Alexander, James H. Swift, Thomas 
H. Nicholls, Edward F. Haas, T. O. Sadleir, John A. Black, B. G. 
Raybould and Charles W. Reed. The object of the company is to 
construct and operate railway and telephone lines, ferry boats, 
wharves, docks and warehouses. The railway is to be part standard 
and part narrow gauge, operated by steam, electricity or other 
lawful motive power. The road will commence in the city of 
Sacramento Valley, and run in a northeasterly direction to a point 
near Folsom, thence to Plaversville, thence in a northeasterly 
direction to the shore of the southerly portion of lake Tahoe. The 
estimated length of the road is 125 miles. It is stated that a branch 
road will be built from Folsom to Newcastle, thence to Auburn. 
The capital stock of the company is fixed at $7,500,000, of which 
$220,000 has been subscribed. 


NEW PUBLICATIONS. . 


DEPARTMENT OF COMMERCE AND LABOR—The depart- 
ment of commerce and labor has issued the annual report of the 
lighthouse board. This gives the changes which have been made 
in the various districts, and much other useful information relating 
to the service. 


ANNUAIRE POUR 1906, LE BUREAU DES LONGITUDES— 
The bureau of longitudes, Paris, France, has issued its annual 
for 1906. This annual contains a large amount of information 
of value to the astronomer and the civil engineer. A particular 
feature of this issue is an article by M. G. Bigourdan, giving instruc- 
tions for taking observations during solar eclipses. 


RECENT REPORTS ISSUED BY THE UNITED STATES NAVY 
DEPARTMENT—The United States navy department has recently 
issued the following reports: annual report of the chief of the 
bureau of steam engineering, annual report of the chief of the 
bureau of yards and docks, and a special notice to mariners, giving 
the regulations governing the use of the United States naval coast- 
wise wireless telegraph systems. These stations, until further 
notice, will receive and transmit, without cost, commercial mes- 
sages. The sender, however, is required to prepay all forwarding 
charges. The rules are also given for calling up stations. The 
call letters for the various stations are included, and the order 
of transmitting messages. 


DANVILLE (VA.) LIGHT AND WATER DEPARTMENTS—The 
annual reports of the superintendent, secretary and treasurer of 
the water and light departments of Danville, Va., have been 
issued. These reports are for the year ending April 30, 1905. The 
report of the electric light department covers a period of sixteen 
months. During this time the new steam plant was completed 
at a cost of about $9,000. The plant consists of a 300-horse power 
engine, suitable for compounding, so as to convert it into a 700- 
horse-power engine. This engine drives one 120-kilowatt, single- 
phase alternator for night use, and one 150-kilowatt, three-phase 
alternator for day use. During the past season it was found neces- 
sary to run both of these machines at night in order to carry the 
load, so that additional equipment will be needed for the present 
winter. The service now operates 162 arc lights, and supplies over 
800 customers. The purchase of a new 150-kilowatt, three-phase 
alternator and 100 new enclosed arc lamps is recommended, and 
it is suggested that steps be taken to place all the wiring under- 
ground. The cost of operating the plant, including interest, is 
given as $14,229. j ; 
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NEW INCORPORATIONS. 
TOPEKA, KAN.—Alton Mutual Telephone Company. $4,000. 


DAYTON, OHIO—Dayton Citizens’ Electric Company. $100,000. 


DOVER, DEL.—The Citizens’ Gas and Electric Company. 
£800,000. 


MONTELL, TEX.—Citizens’ Telephone Company. Increased from 
$1,000 to $2,000. 


RED OAK, I0WA—Red Oak Mutual Telephone Company. 
Increased to $15,000. 


COLUMBUS, OHIO—Dean Electric Company, of Elyria. Increased 
from $300,000 to $1,000,000. 


ELYRIA, OHIO—Elyria Southern Telephone and Toll Company. 
Increased from $40,000 to $75,000. 


MONTGOMERY, ALA.—The Fayette Telephone Company. $2,000. 
Incorporators: W. J., V. M. and F. T. Johnson. 


AUSTIN, TEX.—Montgomery Telephone Company, of Montgom- 
ery. $1,000. Incorporators: F. W. Peynghaus, M. S. Peynghaus 
and Robert J. Sullivan. 


SOUTH McALESTER, I. T.—City Railway, of Chickasaw, I. T. 
$100,000. Incorporators: W. T. Cresley, M. B. Louthan, Scott 
Jones and W. T. Shannon. 


PORTLAND, ME.—DeForest Great Lakes Wireless Company. 
$500,000. President, G. C. Ricker; treasurer, J. J. Hernan; clerk, 
M. W. Baldwin, all of Portland. 


EASTON, MD.—The Easton & Cambridge Traction Company; 
$50,000. The Peninsular Traction Company; $200,000. The Bay 
Hundred Traction Company; $50,000. 


AUSTIN, TEX.—Bartilett Electric Light and Motor Company. 
To do a lighting and heating business. $10,000. Incorporators: 
T. J. Record, E. W. Record, H. O. Jones. 


JERSEY CITY, N. J.—The Reliance Telephone and Telegraph 
Company, Jersey City. $125,000. Incorporators: Arthur Johns, 
Lanier McKee, and Kenneth K. McLaren. 


LOUISVILLE, KY.—The Okalona & Floyd Fork Telephone Com- 
pany. $300. Incorporators: W. B. Thorne, South Park; R. W. 
Braithwait and G. W. Kirk, Shepherdsville. 


GUTHRIE, OKLA.—The Dutton Telephone Company. $5,000. 
Directors: Edward Diehl, C. C. Fisher,: Oliver Pruett and C. L. 
Frain, of Dutton, and E. G. Cornett, of Verden. 


TRENTON, N. J.—The Eastern States Telephone and Telegraph 
Company, Jersey City. $1,000,000. Incorporators: Henry A. Bing- 
ham, Cornelius A. Cole and Alexander F. Garbe. 


SPRINGFIELD, ILL.—Lakewood Mutual Telephone Company, 
Lakewood. To operate a telephone line. $2,500. Incorporators: 
Charles H. Duckett, J. E. Bowman, E. A. Weakley. 


OTTAWA, QUEBEC—The Jamaica Light and Power Company. 
$250,000. To take over the business of the Jamaica Electric Light 
and Power Company, incorporated in Jamaica in 1889. 


FALL RIVER, MASS.—International Electric Company, Fall 
River. $50,000. Incorporators: Alton E. Stevens, Rudolph F. Haf- 
fenreffer, Jr., Edward V. Fannin and Francis A. Duffey. 


HARTFORD, CT.—Stanislaus Flectric Power Company. $10,- 
000,000. Incorporators: John C. Rice, of Boston, Mass.; Henry 
W. Palmer, of Boston, and Arthur Perkins, of Hartford. 


LOUISVILLE, KY.—Springfield Home Telephone Company. 
$75,000. Incorporators: John McMurray, A. L. Dorsey, B. L. 
Moore, S. S. Moore, H. T. Stratton, Jr., and H. C. True. 


ST. LOUIS, MO.-—North St. Louis Power Company. $10,000, 
full paid. Incorporators: Robert Gaylord, Robert P. Young, C. R. 
Latham, S. T. G. Smith, John G. Keyser and M. C. Keyser. 


MINNEAPOLIS, MINN.—The West Side Electric Power, Light 
and Heat Company. $50,000. To build a 3,000-horse-power plant 
to supply the needs of manufacturing plants of West St. Paul. 


TROY, N. ¥.—The Independent Telephone Company, of Fulton 
county. To operate telephone lines between Gloversville and Johns- 
town, Fonda, Fultonville and Amsterdam and various other places 
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in Fulton county. $5,000. Directors: Frederick M. Young, A. D. 
Kiblee and E. M. Brown, of Gloversville, and William T. Briggs 
and A. J. Baker, of Johnstown. 


LINCOLN, NEB.—The Johnson County Home Telephone Com- 
pany, of Tecumseh. $50,000. Incorporators: J. H. Luneman, 
W. D. Waganer, Otto Wettsetin, M. Bolton, John Barsby, F. E. 
Cobb, E. K. Cobb and G. W. Bearnes. 


INDIANAPOLIS, IND.—The Indiana Rapid Transit Company. 
To build an electric railway from Terre Haute to South Bend, 
paralleling the Terre Haute & Logansport division of the Van- 
dalia. $50,000. Direcjors: P. M. Dunn, A. M. Weeden, I. G. 
Helzer, J. P. Sommers, C. C. Cowgill, R. H. Meyers and Alva Dawson. 


SAN FRANCISCO, CAL.—San Jose & Santa Clara Railroad Com- 
pany. To construct a road from San Mateo through Redwood 
City, Menlo Park, Palo Alto, Mayfield, Mountain View, Santa Clara 
and San Jose, the terminal being at Alum Park. $5,000,000. Direc- 
tors: Lewis E. Hanchett. John Martin, Harry Bostwick, Leo H. 
Lusman and Karl E. Kneiss. 


INDIANAPOLIS, IND.—The Vanderburg & Posey Electrical Rail- 
way Company. $10,000. To build a road running between Evans- 
ville and New Harmony and Evansville and Mt. Vernon, connecting 
at some point with the Evansville & Princeton Traction Railway. 
Incorporators: C. F. Martin, E. B. Bixler, J. A. Higgins, Warner 
Wade and Frank Emerson. | 


SAN FRANCISCO, CAL.—The Parkside Transit Company. To 
promote an electric road five miles in length, which is to be con- 
structed in the park district. $5,000,000. Directors: William 
H. Crocker, H. T. Scott, C. E. Green, J. J. Mahoney, Hugh Keenan, 
J. M. O’Brien, A. F. Morrison, W. Gregg, Jr., William Matson, 
W. B. Cope, Douglass S. Watson, J. E. Green. 


SPRINGFIELD, ILL.—Harrisburg & Ohio River Railroad Com- 
pany. To be constructed from a point on the Illinois Central Rail- 
way near Galatia, Saline county, Ill., to a point on the Ohio river, 
near Roseclare, Hardin county, Il]. $50,000. Incorporators and 
first board of directors: T. Edwin Bell, Hammond, Ind.; F. M. 
Pickett, O. W. Ferguson, J. J. Pickett, George Ledford and A. P. 
Harris, of Harrisburg, Ill. 


SOUTH BEND, IND.—Kalamazoo, Elkhart & South Bend Trac- 
tion Company. To construct an electric line between South Bend 
and Kalamazoo, passing through Mishawaka, Elkhart, Constantine 
and Three Rivers. $15,000. The officers are Adelbert Harris, presi- 
dent; John M. Caufield, vice-president; H. M. Morgan, second vice- 
president; Adam Hunsberger, treasurer; Edward C. Vincent, secre- 
tary; A. Bowman, auditor and assistant secretary. 


PIERRE, S. D.—Marietta & Lake Railway Company, with nomi- 
nal headquarters at Huron, S. D., and a branch at Caldwell, Ohio, 
where business will be transacted. The proposed line to be seventy 
miles long, to run from Marietta, Ohio, to Jewett, Ohio, through 
the counties of Washington, Monroe, Noble, Gurnsie and Harrison. 
$3,500,000. Incorporators: W. H. Young, A. McEdward Ball and 


Robert A. Davis, of Chicago, and Philip Lawrence and Marion Hoke, 
of Huron, S. D. 


PORTLAND, ME.—Lewiston, Greene & Monmouth Telephone 
Company. To construct, operate, own and maintain telephone lines 
in the following cities and towns: Auburn, Lewiston, Turner, Lis- 
bon, Webster, Wales, Greene, Leeds, East Livermore and Liver- 
more in Androscoggin county; Buckfield and Hartford in Oxford 
county, and Litchfield, West Gardiner, Gardiner, Monmouth, Farm- 
ingdale, Hallowell, Augusta, Manchester, Vassalboro, China, Sidney, 
Waterville, Oakland, Belgrade, Vienna, Mount Vernon, Readfield, 
Wayne and Winthrop in Kennebec county, the general line to be 
from Lewiston through Greene, Wales, Leeds and Monmouth to 
Winthrop; from Lewiston to Auburn; from Greene to Turner, to 
Buckfield and to Hartford; from Monmouth through Litchfleld and 
West Gardiner to Manchester; from Winthrop through Manchester. 
Augusta, Sidney, Vassalboro and Waterville to Oakland; from Mon. 
mouth to Wayne, and from Greene to Webster. $10,000. Officers: 
president, R. Alden, of Winthrop; treasurer, H. M. Blake, of Mon- 
mouth; directors, R. Alden, Eli Hodgkins, A. H. Bailey, H. M. 
Blake, J. H. Gilman and H. E. Foster. 
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ELECTRIC LIGHTING. 


ALBANY, GA.—The Albany Power and Manufacturing Company 
is extending its line to East Albany. 


DUNN, N. C.—Dunn is now lighted by means of the new elec- 
trical equipment recently installed in the plant owned and operated 
by the town. 


PULASKI, TENN.—The Pulaski board of aldermen has closed 
a contract for a new plant to be three times as large as the one 
formerly in use. 


TORRINGTON, CT.—The Torrington Electric Lighting Company 
is purchasing land for the extension of its plant as may be neces- 
sary in the future. 


HADLEY, N. Y.—A power plant and storage reservoir will be 
built on the Sacandaga river, at Hadley, by the Hudson River Elec- 
tric Power Company. 


NEW ORLEANS, LA.—The city engineer’s department has 
issued a building permit to the Consumers’ Electric Company for 
a brick and steel power-house to cost $40,000. 


BELTON, S. C.—The Belton Power Company is now furnishing 
power for running the cotton-mills at Belton and Williamston. The 
company is furnishing electric lights for the towns also. 


ALBANY, ORE.—Negotiations between A. Welch, representa- 
tive of Rhodes, Sinkler & Butcher, Philadelphia capitalists, and the 
Albany Electric Light and Water Company, have been completed, 
and the local plant transferred to the Philadelphia parties. 


WILMINGTON, DEL.—The Wilmington Light, Heat and Power 
Company, which some time ago received a light franchise from the 
city, is engaged in preparing plans for a power-house. Operations 
on the building will be started some time early in the summer, 
and the plant will commence running as soon as possible. 


PROSSER, WASH.—The county commissioners have granted 
a franchise to the Prosser Falls Land and Power Company to erect 
& power line along the county road to the western county boundary 
line for the purpose of transmitting electric power to Sunnyside 


for lighting that city, and also to furnish it power for its water 
system. 


SAN FRANCISCO, CAL.—The merger of many of the lighting 
companies of the city and state of California has been accomplished 
by the payment into the Union Trust Company of the sum of 
$3,250,000. The California Gas and Electric Company is the absorb- 
ing company, and in the future the company will be called the 
Pacific Gas and Electric Company. 


ALBANY, N. Y.—Certificates of merger of the Nassau I]luminat- 
ing and Power Company, the Nassau County Gas Company and the 
South Shore Gas Company, of Freeport, with the Nassau & Suffolk 
Lighting Company have been filed with the secretary of state. The 
Corporations operate in Nassau and Suffolk counties. The Nassau 


& Suffolk Lighting Company owns the entire capital stock of the 
merged concerns. 


UTICA, N. Y.—Employés of the Utica Gas and Electric Company 
have completed the construction of the pole line between Utica 
and Rome, over which electricity will be conveyed to light the 
streets of Rome. Work of placing the poles was started the latter 
part of October. The current will come from the Trenton Falis 
Plant of the Utica Gas and Electric Company. About 1,000 horse- 
bower will be required. 


MADERA, CAL.—The water that has been going to waste in 
Madera county for years at Crane valley, forty-eight miles from 
Madera, is about to be harnessed by the San Joaquin Power Com- 
pany. A. G. Wishon, manager of the concern, at a special meeting 
for that purpose, has informed the board of trade that his company 
will be supplying electric power by February 15. Two large power- 
houses have been constructed at Crane valley, a substation is being 
built there, and several hundred miles of poles are being wired. 


HOBART, N. Y.—Hobart village trustees have executed a con- 
tract with John P. Grant, of Stamford, for the lighting of their 
streets with electricity. The agreement is for five years and is to 
80 into effect October 1, 1906, or sooner if the service is ready. 
There are to be thirty-six incandescent street lights of twenty-five 
Candle-power and eleven smaller lights for the fire-department 
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building. The village is to pay $500 per year for the service, and 
additional street lights are to be furnished if desired at $15 each 
per year. 


PORTLAND, ORE.—The Cascade Power Company, which pur- 
poses to utilize the creeks and streams on Mount Hood for power 
purposes, has filed articles of incorporation in the county elerk’s 
office. The plant will be located on Welch’s farm, near the old 
toll gate, distant forty miles from Portland. The principal streams 
used will be Mill creek, Camp creek, Zigzag creek and Salmon river. 
The capital stock of the Cascade Power Company is $1,000,000. 
The incorporators are: E. R. Richardson, A. C. Churchill and 
William B. Chase and S. C. Spencer. 


GADSDEN, ALA.—Articles of incorporation have been filed by 
the Coosa River Electric Power Company with a capital stock of 
$100,000. Officers have been elected as follows: president, Robert 
D. Johnston; vice-president, R. H. Cobb, of Anniston; secretary and 
treasurer, Henry K. White; general engineer and manager, Robert 
R. Zell, of Birmingham. The intention of the company is to build 
a dam and electric plant at Ten Island Shoals, at a point where 
the Seaboard Air Line crosses the Coosa river. This power is to 
be transmitted to Anniston, fourteen miles distant, to Gadsden and 
other points. 


NIAGARA FALLS, N. Y.—The largest single contract for elec- 
tric power ever made between a power-making plant and a factory 
concern has been consummated between the Niagara Falls Hydraulic 
Power and Manufacturing Company and the Pittsburg Reduction 
Company, of Niagara Falls. By the terms of the contract the 
power company must supply a block of 27,000 horse-power to the 
Pittsburg Reduction Company by January, 1907. The power is to 
be used for the operation of a new plant to be erected by the reduc- 
tion company in the lower milling district. The building will be 
600 feet long and will employ 400 men. 


ALBANY, GA.—This city owns her waterworks and electric light- 
ing systems, which are operated by a common commission and 
superintendent. No charge is made against the city on the books 
of this department for street lights, the lights in public buildings, 
fire hydrants, street sprinkling or the flushing of sanitary sewers. 
There are nearly a hundred fire hydrants, and an arc lamp at every 
street intersection in the city, as well as incandescent lamps in the 
alleys. The report of the superintendent of waterworks and elec- 
tric lights shows that during the year just closing this department, 
after paying all expenses of maintenance and operation and for cer- 
tain extraordinary improvements, turned into the city treasury net 
earnings of $7,194.60, or a trifle less than $600 a month. 


SALT LAKE CITY, UTAH—John H. Wootton, of American Fork, 
has made application in the office of the state engineer for the appro- 
priation of forty second-feet of water to be used for power pur- 
poses. The plant is to be erected in American Fork canyon and 
the electricity generated will be used for propelling machinery and 
lighting American Fork and ‘the towns in that vicinity. A dam 
four feet in height is to be constructed at a point where the Deer 
creek issues into the main stream. The water will be carried 
12,000 feet in a wooden flume three feet in diameter to where the 
plant is to be built. Two double wheels thirty-six inches in diam- 
eter are to be installed and operated under a head of 300 feet. The 
capacity of the plant will be 1,088 horse-power. The water wil] 
be diverted back into the main stream again after passing over the 
wheels. 


VALLEJO, CAL.—District Attorney Raymond Benjamin, of 
Napa, has made an application to the board of supervisors of Napa 
county for a franchise for a lighting and power plant which will 
generate its power at Napa and supply all the towns and villages 
from Napa to Calistoga. The company has secured a franchise 
from the board of trustees of St. Helena for an electric power 
line and permission to lay gas mains through the streets of that 
town. The towns to be supplied will be Oakville, Yountville, 
Rutherford, St. Helena and Calistoga. The company is being 
organized by J. S. McDonald, of San Francisco, who recently built 
a new plant at Ukiah and has another electric lighting plant under 
construction at Rio Vista. His plans are said to have the backing 
of a number of San Francisco capitalists, whose aim it is to supply 
light and power to the smaller towns throughout the section which 
are now without electric lights. 
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BLECTRIC RAILWAYS. 


LOWELL, MASS.—The Boston & Lowell Interurban Street Rail- 
road has been granted its locations in Tewksbury. 


PEKIN, ILL.—At a special meeting of the Morton village board 


the McKinley Interurban Syndicate was granted a franchise to 
run its line through that town. 


ONEIDA, N. Y.—At a joint meeting of the common council 
and the board of public works a franchise allowing the Rome & 
Oneida Electric Railway Company to enter Oneida was granted. 


BOONE, IOWA—Capitalists in Boone and Fort Dodge are back- 
ing a project to build an interurban railroad from Fort Dodge to 


Boone and one to Ames College. The money is pledged to build 
the line. 


COLUMBIA CITY, IND.—-The Winona Interurban Company has 
been granted a franchise to construct and operate an interurban 


railroad from Fort Wayne through Columbia city and Winona 
to Valparaiso. 


WILLIAMSPORT, PA.—The Lycoming Improvement Company 
has authorized the issue of $300,000 collateral trust bonds, bearing 


five per cent interest. The money realized from the sale of these 
bonds will be used for improvements. 


WATKINS, N. Y—Dr. W. E. Colgrove, of Horseheads, has 
transferred the option he lately secured on the Elmira & Seneca 
Lake Railway to a New York banking firm, which represents the 
Elmira Water, Light and Railway Company. 


WHEELING, W. VA.—A local improvement company, with a 
capital of a quarter of million dollars, has been formed. and will 
acquire the Nichols farm. It is proposed to construct a trolley line 
to the property connecting with one of the city lines. 


NORWICH, CT.—The municipal authorities have improved the 
plans which both the Norwich & Westerly Railway Company and 
the Norwich, Jewett City & Voluntown Street Railway Company 


have submitted with reference to the occupation of the streets of 
the city. 


JACKSON, MICH.—The Jackson Consolidated Traction Com- 
pany has been granted permission to put in a temporary grade cross- 
ing at the Lake Shore & Michigan Southern Railroad, so that the 
Francis street division may be extended to Vandercook lake resort. 


A subway costing $38,000, of which $20,000 is to be borne by the rail- 
road, is to be started within a year. 


AKRON, OHIO—The promoters of the Barberton, Wadsworth & 
Western Traction Company at a meeting of the Creston council 
were granted a franchise to construct and operate an electric line 
through the village. This road will extend, according to the state- 
ment of one of the promoters, from Barberton to Ashland, touch- 
ing Wadsworth, Creston and a number of villages. 


NAUGATUCK, CT.—The Naugatuck Valley Electric Railway 
Company, which is to build a trolley line from Naugatuck, south 
through the Naugatuck valley to Beacon Falls and thence to Sey- 
mour, has acquired the last piece of land which is needed as a right 
of way in Naugatuck. The work of clearing the land for the road- 
bed has begun and structural operations will now be pushed. 


IOLA, KAN.—lIola has raised $25,000 for the Kansas Southern 
Electric Railroad, which is to be built between Iola and Humbo.dt. 
The subscription was required by St. Louis capitalists, who agree 
to furnish the rest of the money necessary to build the road to 
Humboldt. The road will be extended beyond Humboldt. An elec- 


tric railroad has been in successful operation between Iola and 
Gas City and La Harpe for several years. 


EDWARDSVILLE, ILL.—The St. Louis & Northeastern Railway, 
the third interurban electric line into Edwardsville, has been put in 
operation. The opening of the new division means the connecting 
by electricity of twenty-five or thirty Illinois cities and towns with 
St. Louis. It is now possible to travel entirely by electricity from 
St. Louis via Edwardsville to the following Illinois cities: Staun- 


ton, Mount Olive, Carlinville, Litchfield, Springfield, Champaign, 
Urbana, Decatur and Danville. 


SPRINGFIELD, OHIO—Theodore Troupe, of Springfield, and 
George W. Baker, of Beaver, have purchased the Springfleld-Chilli- 
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cothe interurban line at receiver’s sale, paying $66,000 for the 
property, which was appraised at $80,000. These men represent the 
reorganization committee, of which C. W. Christie, of Cleveland, 
is the head. The plan is to issue $800,000 worth of six per cent 


gold bonds, the creditors having agreed to take them in lieu of their 
claims. 


PHILADELPHIA, PA.—At the annual meeting of the Lehigh 
Valley Transit Company held in Allentown, Pa., the following 
directors were elected: George H. Frazier, Edward B. Smith, Harry 
C. Trexler, W. F. Harrity, T. L. Johnson, Arthur E. Newbold, George 
O. Albright, Edward M. Young and David Young. The board of 
directors subsequently organized and elected the following officers: 
president, Harry O. Trexler; vice-president, Edward M. Young; 
secretary and treasurer, George H. Frazier. 


CHATTANOOGA, TENN.—According to statements of S. W. 
Divine, the promoter of the Tennessee-Georgia Interurban Electric 
Railway, which is to be built from Chattanooga to Spring Place, 
Ga., the road is a certainty, and actual work of construction will 
begin in the near future. Mr. Divine expects to extend the road 
to Ducktown as soon as it is completed to Spring Place, Ga. The 
road will extend through the new army post reservation, the gov- 
ernment authorities having given this privilege. 


CAMDEN, N. J.—Work on straightening the line and cutting 
down the running time on the trolley road from Camden to New 
York has been begun under the direction of Stern & Silverman, 
acting in harmony with the Public Service Corporation. An air 
line is being built between Milltown and Elizabeth, N. J., which 
will save fourteen miles of riding and two and one-half hours 
in time between Trenton and New York. The new line will be 


twenty miles in length, and will be completed in time for summer 
travel. 


FLORENCE, COL.—Thomas Robinson, president of the Flor- 
ence Electric Street Railway Company, organized sevgn years ago, 
states that his company will be ready soon to commence construc- 
tion of the first twenty-one miles of the line. The project is being 
financed by a New York syndicate. The road will do a passenger, 
express and freight business and will run from Florence to Canon 
City, the outlying coal camps and the Portland cement works. It 


will be built according to the most modern methods and will cost 
about $500,000. 


WASHINGTON, PA.—It is stated that Washington and Pitts- 
burg will be connected by trolley within eighteen months. Right- 
of-way men are at work for the line, which the Pittsburg Railways 
Company proposes to build from Mt. Lebanon to Canonsburg to 
connect with the interurban system of the Washington & Canons- 
burg will be connected by trolley within eighteen months. Right- 
between the east end, Canonspurg and Mount Lebanon, according 
to the surveys made, is twelve miles long. The contract for a line 
closing this gap is to be let this winter. 


BRAZIL, IND.—Attorney David Morgan, secretary of the Indian- 
apolis & Ohio Valley Traction Company, which was granted fran- 
chises in Brazil and county some months ago, says the company has 
the maps of the route completed and work on the line from Brazil 
to Bloomington will be begun in the spring and completed as early 
as possible. He is of the opinion that the line will be in operation 
between Brazil and Centre Point during the summer. It is also 
understood that in the spring a survey will be made north through 
Diamond to Rockville, and if the route proves satisfactory a line 


will be built. In case it is decided to build a line north the power- 
house will be built in Brazil. 


DES MOINES, IOWA—An electric line from Des Moines through 
Newton and Boone to Fort Dodge, Gowrie, Lehigh, Rockwell City 
and several other points in the state is the promise of Homer Lor- 
ing, of Boston, president of the Newton & Northwestern road. This 
is a road extending from Newton through Boone and Frazier to 


Rockwell City and crossing every trunk line in Iowa north of the - 


Burlington. Mr. Loring states that this entire line will be electri- 


fled and will be operated in conjunction with the interurban from 
Des Moines through Colfax and Goddard to Fort Dodge and Rock- 
well City. It will be the longest electric line in the West. The 
iine from Newton to Rockwell City is over ninety miles, while the 
branch from Frazier to Fort Dodge will be about twenty-seven miles 
long, and the line from Des Moines to Newton thirty-two miles. 
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PERSONAL MENTION. 


MR. A. A. THRESHER, of Dayton, Ohio, is visiting in New 
York and will for a few weeks make his headquarters at the 
Waldorf-Astoria. 


MR. R. ARMSTRONG has resigned as manager of the Christian 
County Telephone Company, Taylorville, Ill., and has been suc- 
ceeded by W. B. Adams. 


MR. W. B. GRAHAM has been appointed superintendent of the 
Paterson office of the Public Service Corporation of New Jersey. 
Mr. Graham takes the place of G. C. Dust, who leaves the Paterson 
office to accept a better position in the Newark office of the company. 


MR. ROBERT J. COX has entered the independent telephone 
field as a purchasing and distributing agent, locating in Chicago, Ill. 
Mr. Cox was for fifteen years connected with the Western Electric 
Company. He will act as a general buyer for telephone, electrical 
and manufacturing companies. 


MR. F. J. DIKES has been made manager of the Bell Telephone 
Company’s Kansas City (Mo.) office, succeeding Albert Barrett. 
who becomes manager of district No. 1. This district includes the 
towns of Independence, Liberty, Harrisonville, Excelsior Springs, 
Fort Leavenworth, Paola, Olathe and Lawrence. 


MR. IRVING MOULTROP, of the Edison Electric Hluminating 
Company, Boston, Mass., representing the steam turbine committee 
of the National Electric Light Association, has sailed for Europe 
to investigate turbines. It is the intention of the committee to 
report on the progress of the steam turbine here and abroad, and 
also to include in its work an investigation of gas turbines. 


MR. E. W. RICE, technical director of the General Electric 
Company, Schenectady, N. Y., is mentioned prominently in con- 
nection with the forthcoming nominations for president of the 
American Institute of Electrical Engineers. Mr. Rice has had 
many years’ experience in engineering work, holds a position of 
great responsibility and possesses a wide circle of friends in the 
electrical field. 


MR. EDWARD E. CLEMENT, Washington, D. C., is well known 
to the electrical fraternity, not only as an engineer and attorney, 
but as a prolific writer on technical subjects. Mr. Clement's 
practice embraces three classes of business: general soliciting and 
patent work, expert patent work, and expert engineering work. Mr. 
Clement’s engineering training was commenced at the United States 
Naval Academy at Annapolis, and continued under civil, mechanical 
and electrical engineers in New York and Washington. He served 
in the electrical division of the United States patent office from 
1891 to 1898. He was president of a manufacturing company for 
two years and has been in practice continuously since 1898. He 
is an associate member of the American Institute of Electrical 
Engineers, a member of the executive committee of the District of 
Columbia branch of the Institute, and is also a member of the 
Franklin Institute and other bodies interested in electrical engineer- 
ing. He has been a member of the bar since 1893 and is admitted 
to practice in all the courts of the United States. 


MEMORIAL SERVICES. 
MEMORIAL SERVICES were held at the New York Press Club on 
Sunday last, and among the deceased members whose names were 
honored was that of Mr. E. H. Mullin, formerly of the Evening Sun, 


and at the time of his death advertising manager of the General 
Electric Company. 


OBITUARY NOTICE. 

DR. WILLIAM RAINEY HARPER, president of the University 
of Chicago since its inception in 1891, died in Chicago on January 
10. He was forty-nine years of age. Dr. Harper was born in New 
Concord, Ohio, in 1856. He graduated from Yale with the degree 
of Ph. D., at the age of nineteen. He was very prominently known 
early in his career as a teacher of Hebrew, and when he was 
twenty-four years of age he was called to the chair of Hebrew and 
cognate languages at the Baptist Theological Seminary at Morgan 
Park, Ill. He held this position for seven years until he was called 
to Yale in 1886 to become professor of Semitic languages. In 
1889 he was chosen Woolsey instructor in Hebrew at the Yale 
Divinity School. The achievement for which Dr. Harper will be 


best remembered is the practical establishment by him of the 
University of Chicago. 
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ELECTRICAL SECURITIES. 


Last week was a busy one in the stock market, the daily sales 
averaging more than 1,000,000 shares. The most important develop- 
ment was the renewed interest taken by the speculative public. It 
is stated in some quarters that the buying in this direction is now 
greater than at any time since last spring. The money situation 
improved considerably, the call rate being 8% per cent, as against 
60 per cent the previous week, and it is thought that the favorable 
bank statement, showing a large cash increase and gain in surplus 
reserves, will exert a further beneficial influence. Railroad earn- 
ings for December increased 20 per cent, as against a year ago, 
and the prosperity in the fron and steel trade continues unabated. 
The government reports domestic exports for the calendar year 
1905 to the amount of $828,107,062, a gain of $98,517,911, and the 
figures for domestic exports of agricultural products made a good 
showing. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 13. 


New York: Closing. 
Brooklyn Rapid Transit.................0.8- 91% 
Consolidated GaS.......... cece ccc eee eens 170% 
General Electric. ........ 0... ccc eee ee eens 179 
Interborough Rapid Transit................ 233 
Kings County Electric................ 0c cee 200 
Manhattan Elevated................cccccees 160% 
Metropolitan Street Railway............... 125% 
New York & New Jersey Telephone.......... 15614 
Westinghouse Manufacturing Company...... 190 


The earnings of the Brooklyn Rapid Transit system are break- 
ing all records. In December the gross increased $177,000 and 
during the first seven days of January the gross increase averaged 
$7,300 per day. 

The General Electric Company reports its consolidated profit 
and loss account for the nine months from January 31 to October 
31 as follows: sales, $29,346,567; royalties and sundry profits, 
$16,193; interest, dividends and discounts, $726,914; total income, 
$30,089,674; cost of manufacture and selling, $24,129,218; interest 
on debenture, $56,503; dividends paid, $2,895,610; total deductions, 
$27,081,331; surplus, $3,008,343; previous surplus, $9,569,196; total 
surplus, $12,577,539. 


Boston: Closing. 
American Telephone and Telegraph.......... 137% 
Edison Electric Illuminating............... 245 
Massachusetts Electric............ cee cee eee 68 
New England Telephone.............. Eee 135% 


Western Telephone and Telegraph preferred. 95 


The Edison company, of Boston, has declared a regular quar- 
terly dividend of 214 per cent, payable February 1, to stockholders 
of record at close of business January 16. 


Philadelphia: Closing. 
Electric Company of America............... 12 
Electric Storage Battery common.......... 83 
Electric Storage Battery preferred.......... 83 
Philadelphia Electric... .:. 0.0.0.0... cc eee eee 8 
Philadelphia Rapid Transit................ 32 
United Gas Improvement.................4. 9314 


The Electric Company of America directors have declared the 
regular semi-annual dividend of 35 cents per share, a rate of 7 per 
cent per annum. The dividend is payable January 31 to stock of 
record January 20. Books close January 20, reopen February 20. 


Chicago: Closing. 
Chicago Telephone................ cc cece ee 1381, 
Chicago Edison Light...................... 161 
Metropolitan Elevated preferred............ 1216 
National Carbon common................... 80 
National Carbon preferred................. 116 
Union Traction common.................... 12 
Union Traction preferred................... 40 


Directors of the Chicago Edison company have declared the 
regular 2 per cent quarterly dividend, payable February 1. Books 
close January 20 and reopen February 1. 
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INDUSTRIAL ITEMS. 


THE SPRAGUE ELECTRIC COMPANY, New York city, in 
bulletin No. 224 illustrates and describes type D direct-current 
motors. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., has ready 
for distribution bulletin No. 28 descriptive of fusible hanger boards. 
Paiste panelettes and Paiste taplets. These are well illustrated 
in the bulletin. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., is distributing a series of blotters made 
up in several unique designs, advertising the Westinghouse fan 
motors. The calendar months included are those of June, July, 
August and September. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has ready for distribution its January monthly. 
This contains a number of sketches concerning the Emerson products 
and calls particular attention to the Emerson fans for 1906. The 
Emerson catalogue for 1906 fans is now ready for distribution. 


THE INDIA RUBBER AND GUTTA PERCHA INSULATING 
COMPANY, Yonkers, N. Y., is distributing a unique set of “Indian 
Girl” calendars to electrical dealers and users of wires and cables 
as an advertisement for ‘‘Habirshaw” wires and cables. This 
calendar set is decidedly attractive, and is suitable for a lady's 
writing table. 


THE LIMA INSULATOR COMPANY, Lima, N. Y., in catalogue 
No. 1 describes and illustrates its line of high-grade porcelain 
insulators made from Lima porcelain. This material is used for 
power transmission, street railway, electric light, telephone and 
telegraph work. The company’s sales office is at 280 Devonshire 
street, Boston, Mass. 


THE BRILLIANT ELECTRIC COMPANY, Cleveland, Ohio, has 
appointed the E. B. Latham Company, 39 Vesey street and No. 4 
Murray street, New York city, general sales agent in Greater New 
York for both the “Brilliant” tipless and tip lamps. An agency has 
also been established at Providence, R. I., with the Union Hard- 
ware and Electric Supply Company. 


THE GENERAL STORAGE BATTERY COMPANY, New York 
city, announces that on account of the great increase in the demand 
for the “Bijur” high-duty elements it has decided to enlarge its 
factory at Boonton, N. J., by erecting buildings furnishing an 
additional 48,000 square feet of floor space, and to install hydraulic 
and steam or gas generating machinery aggregating over 1,000 
horse-power. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Chicago, Ill., 
announces that on account of the great increase in its compressor 
business arrangements are under way for increasing the capacity 
of its works at Franklin, Pa., to give an annual output of between 
650 and 700 machines. During 1905 the Chicago Pneumatic Tool 
Company was able to turn out only 400 compressors because of its 
limited facilities and therefore could not keep pace with its orders. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
supplied the pumping equipment for an irrigation system furnished 
to the Makee Sugar Company, Keila, island of Kauan, Hawaiian 
territory. The primary driver consists of a specially designed 
impulse water-wheel operating under a fall of 400 feet of water. 
This water-wheel drives a Bullock alternating-current generator 
rated at 300 kilowatts, three-phase, sixty cycles. The current will 
be utilized by induction-motors driving pumping machines. 


THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
has ready for distribution catalogue No. 58 descriptive of special 
fixtures and wiring supplies. This catalogue is very complete and 
lists apparently every variety of electric light fixture and appli- 
ance. In addition to the metal fixtures there is a large line of 
glass shades displayed and many forms of patented reflectors. A 
very complete index makes reference easy, and in addition to the 
list index there are a telegraph code and code-word index, a plate 
index and a price-list index. 

THE BISHOP GUTTA PERCHA COMPANY, New York city, held 


a meeting of the stockholders at the office of the company, 420 East 
Twenty-fifth street, on January 10. The following were elected 
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directors: Henry A. Reed, William Boardman Reed, Henry D. Reed, 
Louis F. Reed and Ellon I. Anderson. Henry A. Reed was elected 
president and treasurer and William Boardman Reed vice-president. 
Louis F. Reed was appointed secretary and Henry D. Reed superin- 
tendent. The usual semi-annual dividend of five per cent was 
declared. 


M. W. DUNTON & COMPANY, Providence, R. I., issues a neat 
and attractive sample card of its regular stock of tapes and sleevings 
for armature winding. A set of these will be mailed to any one 
engaged in this branch of the electrical business. A large stock 
of this material is carried at all times and the company is ready 
to make prompt shipments. Having had repeated calls for insulating 
paper from regular customers, the company has made arrange- 
ments to supply this by carrying a large stock of “Red Rope” 
paper, made with especial attention to its insulating qualities. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., is 
distributing a series of calendar blotters and a handsome cata- 
logue descriptive of varnished cambric cables. In addition to this 
there is bulletin No. 4431, dealing with illuminating engineering 
applied to interior lighting. There is also supply catalogue No. 
7594 listing parts of edgewise-wound, parallel-rod, 220-volt, direct- 
current, power-circuit enclosed arc lamps, forms 5 and 4, without 
cutout or cutout resistance. Flier No. 2169 describes and illus- 
trates double push-button flush pocket switches, and flier No. 2170 
describes “Competition” knife switches. 


THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, 
N. Y., has made a number of important sales of fan apparatus for 
heating and ventilating. The company, which has long been famous 
as the builder of the Green fuel economizer, began the manufacture 
of fans, blowers and exhausters upon a large scale some time ago. 
Among the orders recently closed are the following: two 310-inch 
induced draught fans for the American District Steam-Heating 
Company, Minneapolis, Minn.; a 280-inch heating and ventilating 
fan and heater for Kimberly & Clark, Kimberly, Wis.; a volume 
blower for the Chandler Planer Company, Fitchburg, Mass.; a 
planing mill exhauster for the Whiton Machinery Company, Whit- 
onville, Mass.; an economizer, induced draught fan and engine 
for the Massachusetts Chemical Company, Walpole, Mass.; a mine- 
ventilating outfit for the Minonk Coal Company, Chicago, Ill., and 
two complete induced draught fans, engines and economizers for 
the Traders’ Paper Board Company, Bogota, N. J. 


TELEPHONE AND TELEGRAPH. 


WEST REDDING, CT.—The American Telephone Company is 
erecting a telephone station. 


MINNEAPOLIS, MINN.—The Northwestern Telephone Company 
has reported to the state auditor gross earnings in Minnesota for 
the year ending November 30, of $1,032,492.56. 


DECATUR, ALA.—The Morgan County Telephone Company, an 
independent concern, is pushing work on its long-distance lines to 
Mobile, Nashville and Memphis, and within the next few months 
will be giving long-distance service to al] points east of the Missis- 
sippi. 


ANGELICA, N. Y.—At a meeting of the board of trustees of the 
village of Angelica a franchise was granted to Frank Sullivan 
Smith as receiver of the Pittsburg, Shawmut & Northern Rail- 
road Company, giving that company the right to build and oper- 
ate a telephone system in the village. 


YORK, PA.—At the annual meeting of the stockholders of the 
York Telephone Company the following officers were elected: presi- 
dent, the Hon. D. F. Lafean; vice-president, John McCoy; secretary, 
H. H. Weber; treasurer, C. C. Frick; general manager, George B. 
Rudy; attorney, George S. Schmidt; finance committee, the Hon. 
D. F. Lafean, John McCoy and H. H. Weber. i 


FRANKFORT, N. Y.—At the annual meeting of the Frankfort, 
East & West Schuyler Mutual Telephone Company the following 
officers were elected for the ensuing year: president, Aaron Eaton: 
vice-president, Elmer Ladd; secretary and treasurer, L. H. Robin- 
son. The company by a unanimous vote decided to establish an 
independent exchange, in which it is thought other county lines 
will unite. 
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PROPER RECOGNITION OF SCIENTIFIC WORK. 

Time and again attention has been called to the fact that 
at the present time workers in purely scientific fields do not 
receive that financial return which would correspond: to the 
value of their labors. 
some institution of learning and divide their time between 
instruction to students and investigation on their own behalf. 
The scientific work is done purely for the sake of science and 
it seldom brings any reward other than honor and the satisfac- 
tion which goes with well-spent efforts. If such workers could 
live in a world differing as much from that of the ordinary 
mortal as the former’s work does from that of the latter their 
worldly needs might be less; but, unfortunately, this can not 
he. They must provide bread and butter and shoes and other 
necessary articles. purchased in the same market where their 


Such men are usually connected with 


more liberally recompensed neighbors buy. Their expenses 


are not decreased in any way because of the character of work 
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which they are doing; in fact their expenses are frequently 
increased by outlays not for personal needs. Yet, because of 
the character of their work their salaries are low, when compared 
with that of the commercial man whose work is certainly of 
no greater value to the world at large. This is a most unfor- 
tunate condition, for not only is the man of science hampered 
in his true work but the greater returns which he can frequently 
secure by applying his knowledge in useful ways not infrequently 
turns him aside from his true work. There. is, of course, no 
disgrace in applying scientific knowledge—indeed, so far as 
the world is concerned this is the true end of all scientific 
work. But science itself suffers when its best Workers are drawn 
away from their true work. 

This subject was discussed at some length bri the retiring 
president of the American Society for the Advancement of 
Science, Dr. W. G. Farlow, during the recent meeting at New 
Orleans. He spoke of the various conditions under which such 
men work and seemed to think that the conditions at a university 
or college are the most suitable for advancing science. It has 
been suggested that it might be of aid to establish prizes, to be 
awarded to those most deserving; in fact, this has already been 
done to a slight extent. But a small, or even a large number of 
prizes will not benefit science as a whole. What is needed. is 
not a few large sums of money, which a few fortunates may 
secure, but a suitable return for all who give the best years 
of their lives to advancing human knowledge. Science. to-day 
is so large that an enormous army of investigators is constantly 
at work day and night in pushing researches in all directions, 
and a prize awarded to some one distinguished man, however 
well deserved, does not assist the rest. The baly way of meeting 
the conditions is to award to each person a return to some 
extent equivalent to the value of the work which he is doing. 

But this is not all. Scientific investigations are frequently 
expensive. Often a man who has carried his work to a certain 
stage is halted because he can not secure the means of going 
further. Very frequently money which is paid to such men 
to meet their personal needs goes toward meeting the expenses 
of an investigation which will not bring any return in money. 
Therefore not only should decent salaries he paid but scientific 
institutions should receive such financial support as will enable 
them to carry out their work. During the last few years con- 
ditions have improved somewhat. The salaries of university 
instructors have been raised, but they are still far below. what: 
To the state 
institutions also the governments are being more liberal than 
they were five vears ago, but there is still much to be done: 
In fact, only a start has been made in this direction. : 


the same men can secure in commercial work. 


In our 


political systems things move slowly. Legislatures do not 


129 


130 = ELECTRICAL REVIEW 


appropriate money for purposes which are not supported by 
public opinion, and time is required to bring the public to 
seeing such matters in the proper light. But a start has been 
made which, to say the least, is encouraging, and progress 
is likely to be made, for we seldom go backward in such matters. 
Whether men of science will ever receive salaries equivalent 
to those paid in industrial work is immaterial, so long as the 
difference is not too great. When one with the true spirit 
can feel assured that he will be able to live as becomes his 
position in society, and that he will be assisted in carrying out 
purely scientific work, the increased pay of industrial positions 
will not have much attraction. 


CHICAGO, THE ELECTRICAL CITY. 

The electrical show, held at Chicago, Ill., from January 15 
to January 27, has been a source of much satisfaction to its 
sponsors and productive of direct results to those who were 
fortunate enough to have exhibits on view. Not only was there 
present a host of representative electrical manufacturers from 
every quarter of the Union, but it is estimated that from seven 
to eight thousand visitors were present each day manifesting 
a keen and intelligent interest in everything electrical. There 
is no longer surprise at electrical accomplishments; the public 
is taking it for granted that but little is impracticable or 
impossible—what everyone is interested in knowing is “how 
far may I go, and what will it cost?” These questions kept 
a large staff of representatives busy with, as may be judged 
from the general enthusiasm, satisfactory materia] results. On 
other pages we present a comprehensive review of the exhibits 
and general features. 

The convention of the Northwestern Electrical Association 
was well attended; the papers were on timely subjects, and the 
interest was of a high order. At the convention of the American 
Electrical Salesmen’s Association several good papers were read 
and some valuable discussion indulged in. 


FORCED DRAUGHT FOR MOTORS. 

Not many years ago the application of forced draughts to 
steamships—particularly men-of-war—in order that the capacity 
of the boilers might be increased, and thus a higher speed 
attained, was a matter which received a great deal of attention. 
Under the normal conditions of steaming, a certain boiler equip- 
ment is ample, and space limitations prevent the addition of 
a reserve; therefore the expedient of increasing the rate of com- 
bustion in the furnaces, so as to enable an increased amount 
of steam to be generated to provide for bursts of speed when 
necessary, was almost forced upon naval architects. 

Later, when other advantages of forced draught had been 
appreciated, such, for example, as the control which it gives 
over the rate of combustion and the saving which in some 
cases may be made by doing away with an expensive chimney, 
it was used in boiler houses on land. This application has 
not been general, since the great advantage of forced draught— 


IS 


ihat of enabling the output of the boilers to be increased 


not so necessary. 
Still later, when the electric transmission of energy began 
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to take an important place in the world another useful applica- 
tion of forced draught was made. The rating of certain 
electrical apparatus, such as transformers, generators and 
motors, depends, to a large extent, upon the rise in temperature 
due to internal losses. In transformers in particular, where 
other factors such as commutation do not come in, the rating 
of each piece of apparatus is practically determined by the 
rise in temperature which it can stand without being injured. 
Any’ method, then, for enabling a given piece of apparatus to 
do more work without having its temperature rise above the 
safe point increases the load which that device can carry safely. 
In other words, any method of carrying away the heat developed 
in a transformer in effect increases its size to a corresponding 
extent. One of the principal methods of accomplishing this 
end is the application of forced ventilation—forced draught, 
as the steam engineers call it. Here its principal advantage 
is in the decreased cost thereby secured. Transformers are 
cssentially compact devices, offering small radiating surfaces. 
As the size of the apparatus is increased the radiating surface 
does not increase in the same proportion; hence the great 
advantage of artificial cooling. 

Forced draught having thus been so beneficial in transformer 
development, is now entering into a new field. In the design 
of electric locomotives the electrical engineer finds himself con- 
siderably hampered by the small space available for his motors. 
Years ago, railway engineers fixed upon a track gauge which 
then suited their requirements. Unfortunately, this happens 
to be rather narrow for the large locomotives which to-day are 
becoming common. The steam locomotive builders, while feel- 
ing the restrictions thus enforced, can overcome them, partially, 
by building upward, if they can not build out. The electrical 
engineer can not do this so well, as he must place his motor 
between the wheels, and he must make it as compact as possible. 
This problem of constructing a high-power electric locomotive 
is being met in various ways. Locomotives are made in units 
and equipped so that two or more units may be coupled together 
and opérated as a single machine, an arrangement which allows 
a greater number of smaller motors to be used. But when 
it is desirable to increase the size of the individual motor, and 
thus reduce the number necessary, the problem of ventilation 
becomes troublesome. Although, due to their motion when at 
work, the ventilation of traction motors may be better than 
that of stationary motors, recent developments in heavy rail- 
roading have shown that it may be desirable to adopt forced 
ventilation in order to increase the safe-working load of the 
motor; therefore we find, in a number of recent electric locomo- 
tives, apparatus which, by forcing air through the motors, 
makes it possible to dissipate more heat than could be carried 
off by the ventilation produced under normal conditions. A 
locomotive thus equipped and supplied with a certain size of 
motor will be able to do more work than a similar locomotive 
without the forced draught. 

Although, by means of forced draught, the outputs of a 
hoiler and an electric motor are each increased, the means by 
which this is attained are different in the two cases. In the 
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boiler, forced draught increases the rate of combustion, raises 
the temperature of the furnace and, unfortunately, the tempera- 
ture of the escaping gases. It therefore tends to increase the 
losses as well as the ability to do work. In the motor the 
value of forced draught is in keeping down the temperature 
by carrying off the heat developed by the losses taking place 
in the motor. At the same time, on account of this cooling 
action, the losses which take place are less than what they 


would be if the temperature was allowed to rise. 


THE ELECTRIC AUTOMOBILE. 

The two automobile shows, held last week in New York city, 
demonstrated that the electric automobile is beginning to find 
that favor with the public which it deserves. While, compared 
with the total number of cars shown, the electrics were in a 
small minority, compared with the previous exhibitions the 
showing was admirably satisfactory. For trucking purposes 
and other heavy city work the electrically driven automobile 
some time ago proved its superiority. In ease of control it 
is unequaled, and its ability to stand overloads is greater even 
than that of the steam machine. The simplicity of the entire 
equipment is greater than that of any other type of car.* For 
The fact that 


one charge of the batteries gives a normal range of only about 


this reason the liability to derangement is less. 


forty miles has no disadvantage for city service. 

On the other hand, for pleasure purposes and for trans- 
porting persons, rather than things, the electric automobile 
One 


cause has been the unfavorable comparison made between its 


has not made as much progress as its friends looked for. 


limited range of action and the much greater range of the 
gasoline machine. The latter machine can go on indefinitely, 
provided, of course, it can obtain fuel when necessary, and 
provided it does not break down. The electric makes, say, 
forty miles, and then must stand by for recharging, and this 
the advocates of the gasoline machine have put down as a 
great disadvantage. It has, undoubtedly, prevented the ,public 
irom taking up the electric type as readily as it might have. 

Now, no one disputes the fact that the electric machine 
has a limited range on one charge, but this is only a drawback 
when one wishes to make a trip of over forty miles without a 
stop. Whenever the distance to be covered is not greater than 
this the electric can not be considered inferior to the gasoline 
or steam machines in this regard; and in all other respects 
it offers its peculiar advantages. For getting about the city 
or for a little jaunt into the country, a range of forty miles 
is more than sufficient. 
greater part of the work done by most automobiles is just of 
this character, and that it is comparatively seldom that they 


are called upon to make long trips, vet the majority of automo- 


Indeed, it is very probable that the 


bile owners sacrifice the advantages of the electric car in order 
to get a machine capable of doing something which it is seldom 
called upon to do. No one to-day goes shopping with a coach- 
and-four; a quiet and easily handled steed is far more desirable, 


and for this class of work the electric automobile is unexcelled. 
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It is noiseless, inoffensive and easily controlled, even by a 
woman. During the night it receives a charge sufficient for 
the next day’s work, and with ordinary care and inspection it 
can be relied upon to do this work without balking. In fact, 
its qualities are just those which make the family horse so 
valuable, and it is eminently gratifying to all who have watched 
its development during the last few years, sometimes in the 
face of much discouragement, to find that at last the public 
is beginning to appreciate it and that it is becoming more 
and more popular. That an appreciable start has already been 
made was clearly shown by the interest taken in the electric 
machines at the two shows, as well as by the fact that more 
builders are taking up this class of automobiles. 


COOPERATION. 


The annual convention of the National Electric Light 
Association will be held at Atlantic City, N. J., June 5, 6, 7 
and 8, 1906. It is expected that this will be one of the most 
important meetings this association has ever held. It is unneces- 
sary to predict that a fine literary and entertainment programme 
will be prepared: and assurance is given that provisions will 
be made for the exhibit of apparatus by manufacturers who 
are members of the association. 

During the last few years a gradual change has been noted 
in the tone of the discussion before this body, the element of 
commercial interest taking bit by bit a more prominent place 
in the proceedings. The central station managers are fast 
waking up to the possibilities of making the endeavors of the 
engineer more worth while by creating a greater demand for the 
product of his skill and perseverance. 

At the last convention of the National Electric Light Asso- 
ciation a plan was launched looking to the cooperation of every- 
one interested in the production of electricity in fostering a 
greater demand for current-consuming devices, necessarily in- 
creasing the load at central stations. 

An analysis of the present-day central-station situation sums 
up more or less in this wise: “We are comfortably loaded, but we 
are going to put in more apparatus.” In other words, by divers 
ways more people are becoming interested in the uses of elec- 
tricity, and the use of more current means the inevitable buying 
of more apparatus from the lamp or curling-iron heater back 
to the generating unit and boiler equipment. 

On another page of this issue we publish an announcement 
of the plans which have matured since the last convention, 
when a large organization of lamp manufacturers put forward 
We can not be other than 
in favor of any plan properly conducted that has for its purpose 


the use of more current. 


the suggestion above referred to. 


This means more apparatus and a 
wider range of usefulness for electricity. It means that elec- 
tricity shall stand first and foremost as the agent of mankind 
in every department of industry and domesticity. In this we 


are vitally interested, 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 
CHAPTER XVII.— (Concluded.) 


THE MORE IMPORTANT FACTS IN CONNEC- 
TION WITH THORIUM. 


The facts in connection with thorium 
are more numerous than with uranium. 
Thorium, like uranium, gives off a, 8 and 
y rays. It undergoes a continuous trans- 
formation, yielding a new form of radio- 
active matter known as thorium X, at the 
same time setting free a particles. 

Thorium X gives off a and probably B 
particles, and yields an emanation—the 
thorium emanation—which is an inert 
gas. This emanation gives off a particles 
and forms emanation X or thorium A, 
a radioactive solid which undergoes still 
further decomposition in at least two 
stages. In the first stage no rays are 
sent out, while in the second stage a, B 
and y rays are emitted. 

Since thorium gives rise to an emana- 
tion which decomposes into a solid form of 
matter—emanation X—that is radioactive 


and deposits upon other objects, thorium 


is capable of inducing or exciting radio- 
activity in bodies placed in its neighbor- 
hood. Thorium: thus differs strikingly 
from uranium, which forms no emana- 
tion, and which, therefore, can not induce 
radioactivity in neutral objects even 
when in close proximity to them. 

THE MORE IMPORTANT FACTS IN CONNEC- 

TION WITH RADIUM. 

The best studied of all the strongly 
radioactive substances, by far, is radium. 
Its radioactivity is at least a million and 
a half times that of metallic uranium, 
which is taken as the standard unit. 

Radium does not yield any radioactive 
substance analogous to uranium X or tho- 
rium X. It appears to produce the 
emanation at once from itself, giving off 
a particles. The emanation gives off 
a particles, and emanation X or radium 
A results. This undergoes a number of 
transformations, no less than five having 
already been recognized. During the first 
transformation a rays are sent off; during 
the second no rays are emitted, while dur- 
ing the third stage of the transformation 
a, B and y rays are all given out. Dur- 
ing the fourth stage of the transforma- 
tion no particles are set free, and so on. 
Radium possesses a number of unique 
properties, all of which are very remark- 
able. Radium is the only known chemical 
element that produces of itself another 
chemical] element, or can be made to pro- 
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duce such by any known means. Radium, 
or, more exactly, the radium emanation, 
in undergoing decomposition spontane- 
ously yields the element helium. This 
discovery was so surprising and so directly 
at variance with all of our previous con- 
ceptions of a chemical element, that it 
was subjected to the severest experimental 
tests. It has withstood all criticism, and 
is beyond doubt a fact. 

A number of the other properties of 
radium are scarcely second in importance 
to the production of helium by it. Radium 
has the power of charging itself elec- 
trically, and it is the only substance known 
that has this power. 

Radium also has the power of pro- 
ducing light or becoming self-luminous. 

Most remarkable, however, is the 
amount of heat energy that is being con- 
tinuously set free from radium. It will 
be remembered that radium produces 
enough heat to melt its own weight of ice 
every hour. Since the heat of fusion of 
ice is eighty calories, this is the same as to 
say that radium liberates ¢nough heat to 
boil its own weight of water every hour. 

When we consider the very long 
time over which radium can thus con- 
tinue to give out heat energy, we see how 
enormous is the amount of energy that 
this substance can liberate. It is of a 
magnitude entirely incomparable with the 
amount of heat set free in the most 
strongly exothermic chemical reactions. 
The enormous magnitude of the energy 
that can be liberated by radium must be 
classed as one of the most important dis- 


coveries in modern science. 


With the facts enumerated above at 
our command, we can now proceed to dis- 
cuss intelligently the generalizations and 
conclusions that have been reached as the 
result of the study of radioactivity. 


THEORY OF RUTHERFORD TO ACCOUNT FOR 
RADIOACTIVE PHENOMENA. 


The only theory thus far proposed, 
which accounts at all satisfactorily for 
the phenomena discovered in connection 
with the radioactive elements, is that ad- 
vanced by Rutherford. The key to this 
theory is that the radioactive elements 
are unstable. The atoms of these sub- 
stances represent unstable systems, which 
are continually undergoing rearrangement 
and decomposition. A definite number of 
the atoms of any radioactive element ne- 
come unstable in any given time. Thev 
throw off an a particle, and the next stage 
results. In the case of uranium and tho- 
rium, we have formed uranium X and tho- 
rium X. These products are in turn 
unstable, They throw off a particles, and 
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in the case of thorium an emanation 
results. The radium atom throws off an 
a particle or a particles, and yields at 
once the emanation. 

The emanation also represents an un- 
stable condition. It throws off a particles 
and yields a radioactive solid, which, when 
deposited upon non-radioactive matter, in- 
duces in it radioactivity. This solid, or 
emanation X, or radium A as it is termed, 
is also unstable and undergoes further 
transformations. In the case of radium a 
number of steps have already been traced. 
In the earlier stages of the transforma- 
tions of emanation X either a particles or 
no radiations escape. When no radiation 
is given out and we still have a well- 
marked transformation taking place, it 
simply means that the parts of the atom 
are undergoing rearrangement without 
losing any constituent. 

The B and y rays are given off only in 
the later stages of the decompositions that 
are taking place in the radioactive atoms. 

These unstable atoms, which are thus 
undergoing change, are termed by Ruth- 
erford metabolons. 

THE TRANSFORMATIONS OF THE RADIO- 

ACTIVE ELEMENTS DIFFER FUNDAMENT- 


ALLY FROM ORDINARY CHEMICAL RE- 
ACTIONS. 


The question that would at first arise is 
this: Are the changes that are going on 
in the radioactive elements anything dif- 
ferent from chemical reactions? New 
substances with different properties from 
the original substances are being formed. 
Energy in the form of heat is liberated, 
and these changes are characteristic of 
ordinary chemical transformations. If 
we study more closely the transformations 
that are taking place in radioactive 
matter, we will find marked differences be- 
tween them and chemical reactions. 

In the first place, the changes in radio- 
active matter take place at a definite rate, 
which is entirely unaffected by conditions. 
We have studied a number of such radio- 
active changes, which go on at the same 
rate at the temperature of liquid air as at 
a red-heat. This alone would show that 
the transformations in radioactive matter 
are fundamentally different from chemical 
reactions. The latter, as we well know, 
are greatly affected by conditions, and 
especially by temperature. ‘The velocity 
of chemical reactions is in general greatly 
increased by rise in temperature, and at 
very low temperatures becomes extremely 
small or entirely disappears. 

Again, the velocity at which radioactive 
changes take place is very small indeed. 
The amount of’ uranium transformed 
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into uranium X, or thorium into thoriuni 


X, or radium into the radium emanation, © 


in any finite time, is very smal] indeed. 
In fact, so slight that it can not even be 
weighed until larger amounts of radium 
are obtainable. It has been calculated 
that radium will transform half of itself 
in about 1,500 years. The loss, therefore, 
can scarcely be detected during the time 
over which measurements of radioactivity 
have extended. 

URANIUM AND THORIUM UNDERGO MUCH 

SLOWER TRANSFORMATIONS. 

That radium is, however, undergoing de- 
composition is certain, and if it were not 
being produced in some way, all of the 
radium now in existence would eventually 
disappear. That radium is being continu- 
ally produced, probably from uranium, has 
been made probable. Another marked dif- 
ference between the transformations that 
are taking place in radioactive matter and 
chemical reactions, ig in the amount of 
energy set free. We have already become 
familiar with the fact that radium liber- 
ates quantities of energy incomparably 
greater than any other known substance. 
If we compare the amount of heat set free 
when the most vigorous and exothermic 
chemical reactions take place, with that 
liberated by salts of radium, the former 
is utterly insignificant. | 

We must, therefore, abandon any at- 
tempt to explain the transformations of 
the radioactive elements on the basis of 
chemical reactions. The two processes 
take place. according to different laws. 
They are affected differently by change of 
conditions. ‘They yield different products, 
considered both from the standpoint of 
matter and of energy. In a word, they 
are fundamentally different processes. 

It is one thing to point out that radio- 
active processes are not chemical reac- 
tions; it is a different problem to find out 
the nature of the transformations that are 
taking place in radioactive matter. That 
we have a satisfactory suggestion to 
account for these transformations will 
now appear. 

THE ELECTRON THEORY OF J. J. THOMSON 
AS APPLIED TO RADIOACTIVITY. 

It would be difficult to account for the in- 
stability of the chemical atom on the older 
theory that a chemical atom is a homoge- 
neous, indivisible unit. In terms of the 
modern theory of the atom advanced by 
J. J. Thomson, we can readily see how an 
atom could be unstable and send off par- 
ticles, just like the radioactive atoms do. 

In terms of this theory of Thomson, 
which we have called the electron theory, 
a chemical action, as we have seen, is 
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made up of -a large number of elec- 
trons, or negative electrical charges, 


moving within a sphere of uniform 
positive electrification. The particles 
are held in their relative positions by 
their mutual attractions and repulsions. 
The heavier atoms contain a larger num- 
ber of electrons than the lighter atoms— 
the number in any atom being expressed 
by the atomic weight of that atom in terms 
of hydrogen as unity, multiplied by 770. 

We can easily conceive of some of 
the electrons, in their rapid movement, 
coming into such a position that they 
would escape and fly off from the atom 
into space. This would be especially the 
case with the heavier atoms, which repre- 
sent very complex systems of electrons. 
From such highly complicated systems 
we might expect a more or less constant 
escape of such particles. 

Again, we might not only expect indi- 


vidual electrons to escape from the atom,’ 


but groups of electrons. Indeed, such 
groups of these negative electrical charges 
would be more likely to escape from the 
atom than single charges. 

The facts of radioactivity are in perfect 
accord with the above conclusions. It is 
the atoms of largest mass that are radio- 
active. Thorium has an atomic weight of 
232.50, uranium of 238.5 and radium 
either 225 or more probably in the neigh- 
borhood of 256 or 258. No radioactive 
substance is known having a small atomic 
weight, and all of the heaviest atoms are 
radioactive. 

In the earlier stages of radioactive 
change it is the a particles that are shot 
off. The a particles have a mass probably 
about twice that of the hydrogen atom. 
This means that they are groups of about 
twice 770 electrons, that are shot off from 
the radioactive atom. The atom, having 
lost this comparatively large number of 
electrons, is different in nature from the 
original atom. The system is not yet 
stable, and another a particle or complex 
group of electrons is shot off, and another 
condition of the radioactive matter estab- 
lished. This may continue through sev- 
eral stages, until after a while the indi- 
vidual electrons begin to come off as the B 
particles. It will be remembered that the 
y rays are set up as the result of the B 
rays impinging upon solid matter. 

Thus we see that the theory of matter 
advanced by J. J. Thomson, and which 
was developed at some length in the earl- 
ier chapters of this series of papers, en- 
ables us to account rationally for many of 
those remarkable phenomena which we 
have studied under the general head of 


~ radioactivity. 
theory that has thus far been proposed, 
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Further, it is the only 


which enables us to deal at all satisfac- 

torily with this subject. 

IS MATTER IN GENERAL UNDERGOING 
TRANSFORMATION ? i 

The raising of such a question would, 
until a few years ago, have been regarded 
as extraordinary, since the elements were 
regarded as stable and unchanging. In 
the light of the recent investigations with 
the radioactive elements, it is most perti- 
nent. We have seen that there is some 
evidence that all the elements are radio- 
active to a very slight extent. If this 
should be proved to be due to the ele- 
ments themselves, to be a property in- 
herent in all matter and not caused by the 
deposition of some form of radioactive 
matter, then, from what has been said 
above, we must regard matter in general 
as undergoing change. This change is 
slow, very slow, but is progressing con- 
tinuously; the more complex, unstable 
forms breaking down into simpler aggre- 
gates of electrons. 

Again, the question has been raised as 
to whether the general manifestation of 
radioactive phenomena is necessary to 
our conception of an inorganic evolution 
from the more complex to the simpler, 
which would be exactly the opposite of 
organic evolution, which tends to build up 
the more complex. 

A reasonable answer seems to be that it 
is not necessary. We may have changes 
going on in matter without the expulsion 
of charged particles like the a particles, 
or of isolated negative charges like the B 
particles. If, however, such changes exist 
we have no means at present of detecting 
them, and their existence is at present a 
pure speculation. : 

If it should be shown that all matter is 
slightly radioactive, as seems not improb- 
able, then we would be forced to the con- 
clusion of the general instability of the 
chemical elements. However this may 
prove to be, enough has already been es- 
tablished to show that our former con- 
ceptions of the nature of the chemical 
element must be fundamentally modified. 


New Young Men’s Christian Associa: 
tion Railroad Department of 
the Erie Railroad. 


On Monday, January 15, the new Young 
Men’s Christian Association railroad de- 
partment of the Erie Railroad was opened 
at Susquchanna, Pa., in the remodeled 
rooms of the passenger station. The Erie 
Railroad has given $5,000 for remodeling 
the building and citizens have raised 
$2,500 for equipping it, making it an at- 
tractive place for the railway men to rest. 
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Northwestern Electrical Association. 


Fourteenth Annual Convention, Chicago, lli., January 17 and 18, 1906. 


HE fourteenth annual convention of 
the Northwestern Electrical Asso- 
ciation was held at the Great 

Northern Hotel, Chicago, Ill., January 
17 and 18. Most of the delegates arrived 
Wednesday morning, January 17. A fine 
literary programme had been arranged and 
there was an auspicious gathering and 
intermingling of delegates in the lobby of 
the Great Northern Hotel before the 
opening session. On Wednesday evening 
the delegates attended the Great Northern 
Theatre, the pfay selected being “Busy 
Izzy’s Vacation,” the comedian wearing 
very prominently the badge of the associa- 
tion on the lapel of his several costumes. 
All during the electrical show, which was 
held at the Coliseum, January 15-27, 
the Northwestern badge was to be seen, 
many of the delegates being present 
through the two weeks of the exhibition. 
While the official banquet was eliminated, 
there were several banquets, impromptu 
and otherwise. There was at all times 
in evidence a rare spirit of good fellow- 
ship and besides the electrical show the 
delegates enjoyed many visits to places 
of peculiar interest in the “Electric City.” 
The convention was called to order 
by President C. H. Williams, who deliv- 
ered the annual address. He spoke of 
the special arrangements which had been 
made to have all papers distributed in 
advance in the hope that a good discus- 
sion would thus be secured. President 
Williams expressed himself as ‘opposed 
to the appointing of general committees, 
as seldom was good work secured in this 
way. No committees should be appointed, 
except when a specific duty was assigned 
to them. He referred to the campaign 
now going on for increasing the sale of 
current. The results of the work so far 
done show that the public is coming to 
realize the advantages of electric power. 
President Williams referred to the poor 
work that is sometimes met in house 
wiring, and said that he believed a large 


part of the trouble which central stations 
encounter is due to this course. 

The report of the committee on legisla- 
tion was submitted by Chairman S. B. 
Livermore. Nothing had been done by any 
of the state committees, except that of 
Wisconsin. The secretary read a report 
from President Williams, as chairman of 
the Wisconsin committee. During the ses- 
sion of the legislature all bills presented 
were watched by this committee, and when 
any one had a bearing on the electrical 
industries copies were secured from the 
printer and distributed to all interested 
in the matter. In this way thev were 
able to act in time to prevent injurious 
legislation. The association tendered a 


vote of thanks to President Williams and 
his committee for the valuable work done 
by them. 

A motion was made by Mr. R. N. Kim- 
ball, of Kenosha, Wis., that a committee 
be appointed to look after legislative busi- 
ness. It was suggested that agents might 
be employed in various state capitals to 
keep the electrical associations informed 
concerning all bills bearing on the elec- 
trical industry, the expense of this to be 
borne by the various state associations. The 
motion was referred to an executive com- 
mittee consisting of J. H. Harding, W. 
H. Winter and I. P. Lord. 

The first paper of the convention, en- 
titled “The Proper Handling of Con- 
sumer’s Meters,” by Mr. George A. Bar- 
rett, was read by Mr. I. P. Lord, of Wau- 
paca, Wis. Mr. Barrett gives instructions 
for handling and installing meters. These 


should always be tested after being re- 


ceived, the manufacturer’s test not being 
deemed sufficient. Particular care should 
be taken in selecting a place for the meter 
and in handling it carefully when putting 
it up. Inspection should be made regu- 
larly, particularly of commutator meters. 
Complaints from consumers must be taken 
up with consideration, and it is well in 


such a case to make a test of the meter 


in the consumer’s presence, which can be 
done by turning on and off lights and 
thus convincing him of the accuracy of 
the meter. He should also be shown how 
he can make such tests for himself. The 
growing custom of giving meter readings 
in kilowatt-hours instead of watt-hours of- 
fers some chance for confusion. In some 
cases an error in the constant leads to 
sericus error in the bills submitted. 

The discussion was opened by Mr. W. 
H. Winter, of Darlington, Wis., who de- 
tailed the experience which his company 
had had in changing over from a flat rate 
to the meter basis. Much opposition was 
encountered among the consumers. In- 
stances were given showing how both the 
company and the consumer were benefited 
by the change. 

Mr. John Wright, of Antigo, Wis., em- 
phasized the suggestion made by Mr. Bar- 
rett regarding the regular inspection of 
meters and asked whether anv had had 
experience with meters placed out of doors. 

Mr. B. C. Adams, Madison, Wis., agreed 
that direct-current meters should be in- 
spected and tested often. Alternating- 
current meters are less subject to changes 
in their constants and need not be tested 
more than once a vear. He thought, how- 
ever, that the meter should be tested in 
the shop and not on the consumer's prem- 
ises, though the latter should be invited 
to watch the test. 

Mr. R. N. Kimball, Kenosha, Wis., said 
that considerable time had been saved the 
meter readers by placing the meters in the 
basement instead of on the second floor 
of buildings. He suggested that to avoid 
the confusion due to reading in watt- 


hours and kilowatt-hours that the hand 
of the last dial be removed. 

Mr. John H. Harding, La Porte, Ind., 
had found it of considerable advantage to 
remove the watt hand from the watt- 
hour dial, thus making all meters read 
in kilowatt-hours instead of watt-hours. 

Mr. Winter objected to this practice, 
because of the assistance of the watt-hour 
hand in testing meters, particularly when 
the consumer tests it himself. 

Mr. Adams thought that the consumer 
should let his meter run long enough so 
that he could make a test without the 
watt-hour hand. 

Mr. Ernest Gonzenbach, Sheboygan, 
Wis., thought that the large figures ap- 
pearing on the faces of meter dials were 
an objection. 

Mr. Adams said that the frequency of 
inspection of direct-current meters varied 
considerably with the location of the me- 
ter. In gas works, flour mills and other 
similar buildings frequent inspection is 
essential. Alternating-current meters are 
not affected by such surroundings. 

Mr. Lord stated that his company had 
changed over from the flat rate to the 
meter basis, with satisfaction to both 
itself and the consumers. 

Mr. B. C. Dinius, Zion City, Ill., re- 
plying to a question, said that he had 
one meter exposed to low temperatures. It 
was placed in a transformer house and 
gave considerable trouble. He found it 
necessary to check it twice during the 
winter and once during the summer. Cold 
weather makes it run slow. His company 
has had some trouble with meters where 
flat-irons and other small household ap- 
pliances having inductive windings are 
employed. The effect of these devices 18 
to slow down the meter and sometimes to 
stop it entirely, even though a lighting 
load be on at the time. These are alter- 
nating-current meters. 

WEDNESDAY AFTERNOON, JANUARY 17. 


During the afternoon session Mr. P 
H. Korst, Janesville, Wis., read his pa- 
per entitled “Suggestions for Increasing 
the Power Output of Central Stations. 
He spoke of the various methods of charg- 
ing for current, holding that a simple rate 
of so much per kilowatt-hour is not satis- 
factory. He urged the employment of 
solicitors for securing new consumers. 
Frequently he found it necessary to 1m- 
stall motors for desirable consumers for 
a few months on trial in order to convince 
them of the desirability of this power. 
Judicious advertising always pays. The 
newspaper is a good medium. The word- 
ing should be changed frequently. [!lumi- 
nating signs assist in securing new Cus- 
tomers. There are many opportunities 
for using motors as yet undeveloped. Resi- 
dences offer a large field for increasing 
the sale of current. An advantage of this 
character of service is that the load comes 
during the day and on holidays when 
the station load is usually low. Mr. Korst 
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gave a list of industries where opportunity 
offers for introducing motors. , 
Mr. H. Almert, Oak Park, Ill., said 


that the increased use of electric current 


for power and other purposes is merely 
a question of the education of the public, 
but before this could be done it is often 
necessary to educate the central station 
man. Not infrequently the latter is very 
ignorant of the possibilities of applying 
electric power. The large power compa- 
nies have learned better and go after cus- 
tomers, but the small station in the little 
town or village seems to wait for the cus- 
tomer to come to it. These companies 
should first organize themselves thorough- 
ly and then go out for new business. The 
manufacturers of electrical apparatus are 
doing a good deal to aid the central sta- 
tion man. 

Mr. L. W. Burch, Madison, Wis., said 
that frequently a stranger to a town can 
secure more business than a resident be- 
cause the former takes nothing for granted. 

A brief discussion took place regarding 
the advisability of discarding old high- 
frequency apparatus, Mr. Harding holding 
that where a lighting load only exists the 
high-frequency apparatus is not at a dis- 
advantage, 

Mr. G. H. Lukes, Evanston, Ill., spoke 
of the need for more data on the cost of 
operating various machines by electric mo- 
tors. He mentioned a case where a firm 
of consulting engineers estimated that a 
forty-five-horse-power motor would be sat- 
factory for a mill, but afterward had 
been forced to take it out and replace it 
by a ninety-horse-power machine. 

Mr. Kimball spoke of the tendency in 
certain establishments to install one large 
motor for running the shafting on sev- 
eral floors rather than a number of smaller 
machines in order to keep down the first 
cost. This practice is, of course, bad. 

Mr. W. W. Bean, St. Joseph, Mich., 
referring to Mr. Harding’s opinion re- 
earding high-frequency apparatus, said 
a on an investment of $10,000 or $20,- 

the old apparatus could be discarded 
a of wreaks installed, the saving 
elected paying at leas 
shea tial al g ast for the 
A paper was read by Mr. W. D. Bur- 
ord, La Crosse, Wis., entitled “Modern 
tna Tground Construction.” Mr. Bur- 
ten described the new distribution SVS- 
em of his company at La Crosse. The 
Power-house is located two miles from the 
aite of distribution. The transmission 
e, which is three-phase, 2,300-volt, sixty 
ie 18 carried on poles for two miles 
v on where the conduit begins. The 
ae 18 Constructed of McRoy glazed, 
4 i ed clay, containing four to six ducts. 
a Is first dug and then a treated 
laid inch by twelve-inch hemlock plank is 

i On this, two-inch by two-inch by 
: per hemlock cleats are spaced so 
a 0 bring them four inches away from 
Sei The conduit is laid on the 
ia $ e Joints between the two sectione 
in T With a piece of muslin strip four 
i Wide. saturated in water. An iron 
conduit ered down the side of the 

“nauit, forming a space eight inches long 


ELECTRICAL REVIEW 


by two inches wide around the joint. This 
is filled with Portland cement. Then two 
more cleats are placed on top of each 
length of conduit, and four inches away 
from the joint, and the space between them 
filled with cement. The whole is then 
covered with a two-inch by twelve-inch 
hemlock plank. As the work progresses 
a mandril is drawn through the duct, so 
as to bring them into line, should this 
be necessary, and to draw out any ob- 
structions which might fall in. 

The type of manhole was described and 
the method of carrying lateral pipes from 
the manholes to the distributing poles. 
Paper-insulated cables are used and par- 
ticular care is taken in drawing them 
into the conduits and in splicing. A pot- 
head is placed on the top of each distribut- 
ing pole, which makes it possible to seal 
the end of the cable hermetically and to 
carry out the conductors conveniently. The 
sheathing of all the cables in each man- 
hole is bonded together, and at a point 
near the power-house of the street railway 
company a return conductor is carried 
from the cables to the grounded side of 
the generators. Figures were given of the 
cost of laying this type of conduit, the 
cost of conductors and of making splices. 

Mr. C. B. Springer, of the Chicago Edi- 
son Company, in discussing this paper 
described briefly the system of conduits 
used by his company. He said that where 
streets are frequently torn up it is ad- 
vantageous to place protecting planks on 
the sides of the conduit as well as on 
the top. He also gave estimates of laying 
conduit with various classes of pavement. 
Mr. Springer also described a particularly 
difficult piece of conduit-laying in water 
and running sand, where surface water 
was found within a foot of the street 
surface. Trenches were dug in sections of 
fifty or seventy-five feet in length and 
sheathed with matched lumber. The 
trench was pumped out and concrete laid 
in dry over night. This gave a hard bot- 
tom. The trench was again pumped out 
and rather dry concrete used in building 
up the sides. This gave a thoroughly sat- 
isfactory job. 

Mr. Lukes referred to the tendency to 
force wires underground, even in small 
towns. Frequently the great cost of this 
construction is prohibitive, so that a cheap- 
er method becomes desirable. For tempo- 
rary conduits he has used sewer pipe with 
cement joints, which has proved satisfac- 
tory. 
Replying to a question by Mr. G. Cut- 
ter, Chicago, Ill., regarding the method 
of carrying out wires from conduits to arc 
lights, Mr. Lukes said that his company 
employs rubber-covered lead cables from 
the manhole to the top of the pole. No 
switch is used, but potheads are placed 
on the pole. 

Mr. H. B. Gear, of the Chicago Edison 
Company, described briefly the pothead 
used by that company. An important 
feature of this pothead is the porcelain 
sleeve which is slipped over the conductor 
in place of the old lead sleeve. This 
tube is about one and one-quarter inches 
inside diameter and ten inches long. The 
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lower portion is brought together so that 
it is just large enough to let in the cable. 
On the top of the tube there is a cap 
very much like an ordinary line insulator, 
with a tapering top and a petticoat over- 
hanging. This prevents rain from beat- 
ing into the tube. The tube is placed 
over the cable, the lead from which has 
been stripped back so that not more than 
two inches will come into the tube from 
the bottom, thus leaving a space of two 
or three inches between the lead and the 
live conductor. A screw connection is 
provided for attaching the line wire to 
the cable. 

Mr. Almert emphasized the necessity 
of preventing moisture from collecting 
in the tube, where it may freeze around 
the cable, thus crushing it and causing 
a short-circuit. 

Some discussion took place regarding 
the proper location of cutouts. A good 
deal of trouble has been encountered, par- 
ticularly when the switch is placed in the 
bottom of the pole. Mr. Almert now 
uses a cutout made entirely of porcelain. 
These have given no trouble. 

President Williams referred to the dif- 
ficulties sometimes encountered where 
the compound used to fill the sleeve for 
making a splice softens and falls out. 

Mr. Burford has met with the same 
trouble with cables passing through a room 
where they are exposed to great changes 
in temperature. He has never secured a 
satisfactory explanation. | 

A paper by Mr. George Williams, of 
Madison, Wis., entitled “The Organiza- 
tion and Development of New Business 
Departments,” in the absence of the 
author was read by Mr. Kimball. Mr. 
Williams says that no city in this coun- 
try is vet properlv illuminated. Less than 
ten per cent of the total number of resi- 


' dences connected use light without stint. 


This is due to the ignorance of consumers 
who fear overcharging or do not appre- 
ciate the benefits of the supply. There 
is a wide field for extending the use of 
electric power wherever steam is now em- 
ploved. To do this the central station 
company should first form an acquaint- 
ance with the various trades which it 
wishes to supply. It should then bring 
to the notice of these trades the possi- 
bilities of using electric power. Great 
courtesy must be used at all times, and 
the company itself should set the example 
in using power and light. Advertisements 
should be placed in the daily papers 
and no opportunity be neglected of bring- 
ing to the attention of the public the ad- 
vantages of electric power. He empha- 
sized the need of having a well-appointed 
office, which should be kept open and 
brightly illuminated at least until mid- 
night, 

This paper was discussed at some length 
by Mr. Almert, who marveled, he said, at 
the lack of enthusiasm and progressive- 
ness of the average small.central station 
manager. Because his services is the sub- 
ject of talk by city councils and poli- 
ticlans the central station man avoids 
publicity at all times. This is wrong, 
for no opportunity should be neglected to 
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bring his product before possible con- 
sumers. A well-equipped office should 
be provided on a main street and a display 
made of various electrical appliances. 
"This display should be changed: frequently 
so as to attract’ attention. The city 
should be divided into sections and can- 
vassed to determine its possibilities. Ac- 
curate records should be kept, using a 
card system. To make a sale the central 
station man must first obtain an intro- 
duction, either personal or by letter, and 
must create a desire in the prospective 
customer for what he is offering for sale. 

He must then adjust what he offers so 
as: to meet the particular needs of the 
customer. Having once obtained an in- 
terview, the follow-up system must be 
adopted. The only way to make a success 
is to keep at it constantly. 
~ Mr. Frank B. Rae, Jr., Newark, N. J., 
described some interesting experiences 
which he has had in his work of organ- 
izing and pushing sales of electric power. 
He is in favor of personal solicitation, 
the use of letters and newspaper advertis- 
ing. The main trouble with half of the 
eentral station newspaper advertising is 
that it deals in glittering generalities. 
This is a mistake. A carefully thought- 
out campaign must.be planned which will 
cover the entire field, but do it a step at 
a time. The advertisements in the daily 
papers must be changed at every issue. 
The whole advertising idea is simply one 
of education, and it must be primary 
education. . The arguments must be 
couched in simple language which every 
one can understand. Mr. Rae believes 
thet a local newspaper in a small town 
gives good results. . 

- Mr. Adams said that good results had 
been obtained by sending out solicitors 
with definite propositions. 

‘Mr. T. G. Grier, Chicago, Ill., believes 
that advertising in a local newspaper is 
beneficial as a means of promoting good 
public opinion, even though it does not 
produce direct results. . 

- Mr. Gonzenbach’s company has tried the 
methods of getting new business suggested 
by Mr. Williams, with good results. There 
ig, however, one class of service which is 
not profitable—that in which there is but 
occasional use of current. 


THURSDAY MORNING, JANUARY 18. 


, The discussion on Mr. Korst’s paper 
of the preceding day was reopened by 
Mr. F. M. Kimball, of the General Elec- 
tric Company. He spoke of the value of 
obtaining an entrance into a residence, 
even if only for a single’ light. This 
always leads to more business. He held 
that the central station people through- 
out the country have not yet begun to 
awake to the possibilities that lie before 
them. :'They have secured already a good 
part of the evident business and have 
made a start into a class of business not 
quite so apparent, such as the use of small 
motors ‘in groceries and other similar 
establishments. A third class of business 


is that of displacing other power in a` 


long-established concern. In this field 
there is a great possibility,, It is im- 
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portant in soliciting business never to be 
refused. If the prospective customer is 
not interested, leave him and wait a more 
favorable opportunity. Mr. Kimball 
spoke of the great possibilities of devel- 
opment in the Middle West, as the manu- 
facturing centre is rapidly moving in that 
direction. 

Mr. C. J. Davidson, in a paper entitled 
“Government Tests on Fuel,’ described 
the tests conducted in 1904 at the St. 
Louis Exposition. The paper was dis- 
cussed by Mr. Edward H. Taylor, Chi- 
cago, Ill., who spoke briefly of the ad- 
vantages of obtaining coal on a fuel speci- 
fication, paying only for the amount of 
heat available. i , 

Professor W. B. Jackson spoke of the 
value of buying fuel in this way, and of 
keeping records showing just what the 
plant is doing each day. “4 O 

Mr. R. N. Kimball questioned whether 
it was proper to rate the performance of 
a plant according to the number of ther- 
mal units per kilowatt generated. He 
thought the amount of water evaporated 
per pound of coal was a better figure. 

‘A paper by Mr. John S. Allen, entitled 
“The Proper Handling of the New Busi- 
ness Department,” was read. He divided 
the subject into three parts: the sales- 
men, advertising, and rates. Too much 
care can not be taken in selecting suitable 
salesmen. ` They should be thoroughly 
educated in the advantages and uses of 
electric current. The daily newspapers 
are of value for advertising, and such ad- 
vertising should be done in an attractive 
manner. Mailing-cards and circular let- 
ters are also of assistance. Rates should 
be made attractive, but should not be 
so low as to cause loss. 

The paper was discussed by Mr. Rae 
and Mr. Korst. The latter spoke of the 
advantages of getting a start. His com- 


pany had been very successful in instal-. 


ling porch lights at fifty cents per month. 
This almost always led to the use of 
lights in the house. | 

Mr. G. D. Westover, Cadillac, Mich., 
said that his company has met with con- 
siderable success by making every man in 
its employ a solicitor, crediting him 
either with a commission or with credit 
for part of a day when he secured new 
business. © 

Mr. Kimball cautioned against paying 
solicitors a commission only, as they are 
apt to sell apparatus for which the cus- 
tomer has no need. 


President Williams ` described the 


method used at Madison, Wis. The town 


is divided into territories, each in charge 
of a solicitor with assistants. They are 
paid a salary and a percentage on the 
new business. ) 

Mr. Lukes thought it better to pay the 
solicitors a commission on the increase 
of business rather than on the sale of 
appliances, as is done in some cases. 

The report of the committee on nom- 
inations was presented, and, on motion, 
the secretary cast the ballot for the 
nominees. They are as follows: presi- 
dent, H. Almert, Chicago, Ill.; first vice- 


president, E. B. Kirk, Oshkosh, Wis.; sec- 


ond vice-president, Frank Baker, Evans- 
ton, Ill.; secretary and treasurer, B. C. 
Adams, Madison, Wis.; directors, Irving 
P. Lord, Waupaca, Wis.; C. H. Williams, 
La Crosse, Wis.; Roger N. Kimball, 
Kenosha, Wis. | 

The committee suggested that some suit- 
able token be presented to Mr. Thomas R. 
Mercein, the retiring secretary, for his 
good work: a 

Messrs. Gonzenbach and Harding were 
appointed -a committee to conduct the 
new president to the chair. 

A vote of thanks was extended to Mr. 
Williams for the earnest work which he 
had done for the association during his 
presidency. | 

The suggestion of the nominating com- 
mittee was adopted and a committee ap- 
pointed to secure a token for Mr. Mer- 
cein. Elan W 

At the suggestion of Mr. Kimball a 
committee was appointed to consider the 
suggestions made in the retiring presi- 
dent’s address. 


THURSDAY AFTERNOON, JANUARY 18. 


The president announced, as a commit- 
tee on the retiring president’s address, 
Ernest Gonzenbach, R. N. Kimball and 
E. B. Kirk. 

A paper was presented by Mr. Gonzen- 
bach on “The Economy of Combined Rail- 
way and Lighting Plants.” Mr. Gonzen- 
bach calls attention to the advantages of 
combining stations of this kind, and thus 
securing a better load-factor. He de- 
scribed a station of this character for a 
city of about 40,000 inhabitants. The 
combined station would cost about $340,- 
000. It would consist of an installation 
of 1,500 kilowatts, which allows about 
twenty-five per cent reserve. In this way 
a considerable saving in first cost is se- 
cured and the operating expenses are de- 
creased. The plant contemplates supply- 
ing light and power from the same gen- 
crator. 

Mr. Korst said that his station sells 
power to a local railway. It has two 250- 
volt generators supplying light on the 
three-wire system, and a 500-volt gener- 
ator for the railway work. During the 
greater part of the day the two 250-volt 
machines are run in series, supplying light 
and the railway load, but the peak of the 
railway load is carried by the 500-volt 
machine. | | 

Mr. J. M. S. Waring referred to the 
conditions in Peoria, Ill., where there is a 
varving power-load which brings a heavy 
peak on the station. This has been met 
by the installation of a battery. In Mil- 
waukee a combined railway and lighting 
station has installed a battery which car- 
ries both the railway and lighting loads. 
End-switch regulation takes care of the 
lighting variations, and an automatic 
booster, of the railway changes. ' 

Professor W. B. Jackson, while admit- 
ting the advantages of a combined station, 
did not believe that the power-factor could 
be raised from thirty-three to fifty per 
cent, as claimed by Mr. Gonzenbach. He 
thonght also that the plant, as outlined 
by Mr. Gonzenbach, was cut a little too 
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close. He referred to a station in Berlin, 
where 550-volt generators are used for 
the railway load and the same machines 
are operated at 440 volts for the light- 
ing service. This company divides the 
voltage by means of a battery so as to 
enable it to use 210-volt lamps. 

Mr. Gonzenbach explained the applica- 
tion of the plan, as outlined in his paper, 
to a combined plant in Sheboygan, Wis. 
There are here two direct-connected, 500- 
kilowatt alternators connected to separate 
engines. There are two smaller high-speed 
engines, one driving an alternating-cur- 
rent and a direct-current machine, and 
the other driving a direct-current ma- 
chine only. By means of the two machines 
connected together it is possible at any 
time to throw a direct-current load on the 
large alternating-current generator, or 
vice versa. 

A paper by Mr. R. N. Kimball, on “The 
Effect of Load-Factor on Station. Costs,” 
was presented. Mr. Kimball analyzes the 
various losses and expenses of a system, 
showing how each bears upon the cost of 
the power. 

On Friday an executive meeting was 
held and the convention was adjourned. 

——_--—__- 
CHANGES IN TELEPHONE RATES AND 
MANAGEMENT. 


OPINION OF MR. U. N. BETHELL ON 
CHARGES AND DOUBLE TELEPHONE 
SERVICE. 


Mr. U. N. Bethell, general manager of 

the New York Telephone Company, made 
the announcement January 19 at a dinner 
of the Telephone Society in Shanley’s 
restaurant, Broadway and Forty-third 
street, that the directors of the New York 
and the New York & New Jersey Tele- 
phone companies had decided last week 
to make a reduction in telephone rates in 
the metropolitan district. Local pay sta- 
tion rates within the Manhattan and the 
Brooklyn exchange districts, respectively, 
will be five cents instead of ten. The new 
rates will not go into effect before June 
l or July 1, because of the prepara- 
tions necessary to accommodate the expect- 
ed increase of business. 
Mr. Bethell also announced his own re- 
tirement from the office of general mana- 
ger and said that an important change 
in the organization of the business in the 
metropolitan district will go into effect 
on March 1. This district is served by 
the New York company, of which Mr. 
Bethell is now vice-president and general 
manager, and the New York & New Jer- 
sey company, of which he is president. The 
New York company serves Manhattan and 
the Bronx and certain outlying territory 
to the north, and the other company Long 
Ísland, Staten Island and the upper part 
of New Jersey. 

In the future, while each of these two 
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companies will retain its separate exist- 
ence for legal and financial reasons, they 
will be operated by one general manager 
with one policy. 

Mr. Bethell’s announcement was re- 
ceived with great cheering by the 400 men 
who were present and who represent the 
employés of the Bell company in this dis- 
trict. The dinner was entirely informal, 
evening clothes being barred. The reduc- 
tion of rates, Mr. Bethell said in his ad- 
dress, was in line with the settled policy 
of the telephone company since his con- 
nection with it thirteen years ago. 

Mr. Bethell remains president of niné¢ 
telephone companies and vice-president of 
the New York company, operating in a 
crescent-shaped territory stretching from 
Washington to Syracuse, and centering at 
New York. Three years ago he put the 
five-cent rate in operation in Washington 
and Baltimore. Two years ago he put it 
into, effect in; the Philadelphia region. 
Last year he put it into operation in the 
suburban district of New York. As soon 
as the plant in Manhattan and Brooklyn 
can be made ready it will go into effect 
here. 

Mr. Bethell recalled that when he took 
charge of the system in New York there 
were only 9,704 telephones in Manhattan 
and the Bronx. Now there are more than 
175,000. He has helped to put the wires 
underground, has seen the installation of 
the metallic circuit service, the change 
from the magneto to the common battery 
system of working and has seen the growth 
of the private exchange system so that 
all of the principal hotels now have tele- 
phones in every room. When he took 
charge the flat rate for a telephone was 
$240 a year. Now each subscriber pays 
for what he gets, under a graduated scale 
varying with the facilities provided and 
the amount of service rendered. 

Mr. Bethell said that under the new 
system of operation for the metropolitan 
territory the general manager would be 
in general charge, with the traffic, plant, 
business, supply and building departments 
reporting to him. There will be one chief 
engineer and one general manager for 
the district, which will include Manhat- 
tan, the Bronx, Brooklyn, parts of West- 
chester and Rockland counties, Jersey 
City, Newark, Elizabeth, Paterson and 
tributary territory. Subject to approval 
by the board of directors of the various 
companies these official changes were an- 
nounced : 

While W. D. Sargent retains the posi- 
tion so long and honorably held as vice- 
president of the New York & New Jersey 
Company, J. C. Reilly, formerly general 
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manager and a very progressive telephone 
man, will also become vice-president of 
that company. J. J. Carty will be chief 
engineer and H. F. Thurber general mana- 
ger of both companies operating in and 
about New York. Theodore Spencer will 
be vice-president and general manager of 
the Bell Telephone Company, of Philadel- 
phia; F. H. Bethell, vice-president and 
general manager of the Chesapeake & 
Potomac Company; H. F. Stevens, vice- 
president and general manager of the Cen- 
tral New York, and H. E. Hawley, vice- 
president and general manager of the 
Hudson River company. 

The dinner was presided over by J. S. 
McCulloh, president of the Telephone So- 
ciety. 

After stating that the number of tele- 
phones in the territory served by the com- 
panies with which he is connected is now 
about 600,000—more than in Great Brit- 
ain and France combined, Mr. Bethell 
sald: 

“In the figures which I have given you 
as to our territory I have included Bell 
telephones only. I have done that inten- 
tionally, not that I wish to ignore the fact 
that there are some other telephone com- 
panies operating in certain parts of that 
area, because I do not wish to close my 
eyes to that fact, or to ask you to close 
your eyes to that fact, but I believe as 
surely as I stand here that the public will 
not tolerate for any great length of time 
the operation in any great city of two tele- 
phone companies, because of the vast an- 
noyance and the double charges incident 
thereto. There is only one possible ad- 
vantage in telephone competition from the 
standpoint of the public—it may have a 
tendency to make the older company more 
watchful of the public interest. Now, 
the New York Telephone Company has, 
I believe, during the whole of my con- 
nection with it, for thirteen long years, 
conducted its operations and its business 
with respect to expansion, efficiency and 
charges as if it had a competitor on the 
same block around the corner. I do not 
believe that that policy will be changed 
one iota because of any threatened compe- 
tition. This broad policy, I believe, per- 
meates our whole system, a policy of rec- 
ognizing our duty to the public and en- 
deavoring to follow and conscientiously 
carry out that duty, and I trust that 
when we forget that duty neither you nor 
I.may be connected with the telephone in- 
dustry.” 

Other speeches were made by C. F. 
Cutler, president of the New York Tele- 
phone Company; Theodore Spencer, J. J. 
Carty, J. C. Reilly, H. V. Hayes. H. $. 
Snow, F. H. Bethell, H. F. Thurber, S. 
L. Gilman and H. G. Bates. i 
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First Annual Show of the Electrical Trades Exposition Company. 


The Coliseum, Chicago, Ill., January 15-27, 1906. 


HE first annual show of the Elec- 
trical Trades Exposition Company 
will go down in history as one of 

the greatest and most successful events 
in the development of electrical achieve- 
ment. The exhibition opened on Monday 
evening, January 15, continuing for two 
weeks until Saturday, January 27. A 
wireless message from President Roose- 
velt, “Congratulations and best wishes,” 
was the signal for the turning on of the 
lights and the starting of the machinery 
in the great auditorium. Fully 10,000 
people were present at the opening, the 
attendance averaging 8,000 each suc- 
ceeding day. 

The very intelligent interest shown by 
the visitors was sufficient to compensate 
for the representations prepared by the 
various exhibitors, and in many instances 
the announcement has been made that the 
direct results have been so evident as to 
satisfy every expectation. 

The dominant feature of the show was 
the educational expression of each exhibit. 
In addition to this, however, the spectacu- 
lar was very much in evidence, and with 
the giant revolving, flashing star, built by 
Egbert Reynolds-Dull, the lectures and 
experiments of W. J. Clarke and the 
demonstrations of C. H. Thordarson, the 
public had left little to demand in the 
line of amusement. 

The American De Forest Wireless Tele- 
graph Company received and transmitted 
“aerograms” in a finely appointed booth, 
the crackling of the electric spark and the 
modern wonder of the apparatus attracting 
much attention. 

The Chicago Edison Company and the 
Commonwealth Electric Company made a 
comprehensive and instructive exhibit, 
planned to present the various useful ap- 
plications of central station energy to 
light, heat and power purposes. A com- 
plete electrical kitchen was fitted up. 
many samples of electrically cooked food 
and beverages being handed to the visitors. 
The advantages of electric lighting and 
heating in every room were set forth, 
and in the power department a printing- 
press and folding machine, motor driven, 
issued a daily edition of the “Electric 
City.” 

The Chicago Telephone Company oc- 
cupied a large booth in the centre of the 
hall, every booth in the building being 
connected to this “central.” A very large 
amount of local business was constantly 
handled and the direct lines to all the 
large cities were also kept busy. 

The spectacular feature of the exhibi- 
tion was the large flashed, revolving star, 
built by Egbert Reynolds-Dull. This star 
was twenty-five feet six inches in diame- 
ter, weighed 650 pounds and was equipped 


with 314 incandescent lamps, ranging 
from 100 to four candle-power, with 
frosted white and colored bulbs. Various 
combinations of circuits were continuously 
flashed on and off, while the star re- 
volved like a great pinwheel about eight- 
een times a minute. | 

An exhibit of several technical institu- 
tions in “College Row,” including work 
done by the students and a display of 
various instruments, was made by Purdue 
University, the University of Wisconsin 
and the Armour Institute of Technology. 

An historical exhibit, loaned by Charles 
E. Gregory, president of the Guarantee 
Electric Company, Chicago, which at- 
tracted a good deal of attention, was the 
first electric light plant installed in 
Illinois. This was the Sawyer-Man sys- 
tem, manufactured in Middletown, Ct., 
1878-79, by the Electro-Dynamic and 
Light Company. It was exhibited at the 
Inter-Ocean office, 119 Lake street, Chi- 
cago, September, 1879, and was installed 
in the store of J. V. Farwell, October, 
1879. A company, capitalized at $2,500,- 
000, was organized by Henry Tanner, of 
New York, to own and exploit the system 
in Illinois, and this company paid 
$50,000 in cash for the Illinois rights. 

The data from the original catalogue 
state that the dynamo is “series wound, 
hand-oiler; capacity, twenty 100-candle- 
burners; shaft hollow, to permit water to 
pass through for cooling purposes.” The 
original voltage of the lamps is unknown. 
The lamps on exhibition take thirty am- 
peres at ten volts for incandescence. The 
globe is charged with nitrogen, exhausted 
and hermetically sealed. The carbon 
pencil feeds upward through a carbon 
block to the disc automatically. The 
guaranteed life is 400 hours and the 
pencils can be renewed. The candle- 
power can be raised or lowered by chang- 
ing the length of the pencil. The 
luminous intensity was claimed to vary 
from 100 to 1,000 candles. H. H. Edger- 
ton, gas expert, has certified that the 
candle-power obtained equaled twenty- 
seven sperm, candles. 

The Ackerman-Boland Telephone Com- 
pany, Chicago, Ill., exhibited a complete 
line of intercommunicating telephones. 
Represented by C. N. Ackerman. 

The Acorn Shade and Reflector Com- 
pany, Chicago, Ill., exhibited window 
and show-case reflectors, art shades and 
portable lamps. Represented by W. L. 
Benson and G. R. Benson. 

The Allis-Chalmers Company, 
waukee, Wis., made a striking exhibit of 
power machinery and electrical apparatus. 
This included a twenty-five-horse-power, 
direct-current Bullock, type “N” motor, 
driving a sixty-kilowatt, belted Bullock 
alternator, generating current for a line 
of Bullock induction motors ranging in 
capacity from two horse-power to thirty 
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horse-power. There was also exhibited 
a ring from a 1,500-kilowatt steam tur- 
bine, and a section of blading from one 
of the 5,500-kilowatt turbines now build- 
ing at the West Allis shops, and also 
samples of smaller capacity. A large as- 
sortment of small motor and generator 
parts, including punchings and insulated 
coils, was also displayed. Two show- 
cases were arranged with the files of the 
electrical and power bulletins of the com- 
pany. The company was represented by 
S. R. Kerr and C. A. Tupper, from the Mil- 
waukee office, and these gentlemen were as- 
sisted by the following salesmen from the 
Chicago office: C. L. Brown, C. S. Buell, 
E. Dryer, P. H. Carey, J. V. Redfield, 
F. G. Whipple, J. W. Denniston, H. 
Branch, C. A. McDonald and J. W. Gard- 
ner. J 

The American Bank Protection Com- 
pany made an elaborate exhibit of pro- 
tective electrical signals for safes, offices 
and bank vaults. 7 

The American Circular Loom Com- 
pany, Chelsea, Mass., fitted up a cozy re- 
ception and lounging room. Represented 
by Harry B. Kirkland, M. F. King and 
P. E. Reiners. | | 

The American Conduit Company, Chi- 
cago, Ill., exhibited a number of sam- 
ples of bituminized fibre conduit. A fea- 
ture of this exhibit, which attracted a 
great deal of attention, was the line en- 
trance for high-potential transmission 
work. Represented by A. L. Waterbury. 

The American Electric Fuse Company, 
Muskegon, Mich., exhibited a line of 
“Kaisling” self-soldering protectors, the 
Allen-Bradley crane controller, fuse 
blocks, pole ‘terminals, connectors and 
specialties. Represented by Frank G. 
Jones, P. G. Jones and G. W. Redormer. 

The American Electrical Novelty and 
Manufacturing Company, New York, 
N. Y.. exhibited a line of flash-lights, 
clock-lights, “Sarco” aluminum reflector, 
and “Sarco” Midget push-button switch 
and other specialties. _ Represented by 
Alfred J. Jackson. ; 

The American Electric Sign Company. 
Chicago, Ill., exhibited a line of special 
made-up and interchangeable electric 
signs. Represented by H. C. Dodge. 

The American Electrical Supply Com- 
pany, Chicago, Ill., exhibited a complete 
line of supplies, including Fostoria lamps, 
“Colonial” motors, “International” me- 
ters, De Veau telephones, “Sarco” special- 
ties. Represented by F. D. Phillips, vice- 
president; B. J. Mockenhaupt and E. J. 
Johnson. 

The American Steel and Wire Com- 
pany, Chicago, Ill., exhibited samples of 
electrical wires and cables of every de- 
scription. A striking feature of this ex- 
hibit was a huge pole, upon which 
was wound a mile of copper wire. A pole 
line, with cross-arms and insulators, was 
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also erected in this company’s booth. The 
exhibit of rail-bonds and rail-bond ma- 
terial, including two special automatic- 
feed drills for drilling four holes at once 
for a new quadruple terminal, and a new 
twin terminal, attracted much attention. 
There was also exhibited a new hand- 
power compressor, doing away with a re- 
verse screw motion ; a portable rail grinder, 
hydraulic tools, samples of steel springs, 
furniture springs and railroad wire fen- 
cing. Represented by B. B. Ayers and 
George Long. 
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Arthur Adam, Chicago, Ill., exhibited a 
number of electrical inventions of a 
special nature, 

The Automatic Electric Company, Chi- 


cago, Ill., exhibited a complete automatic - 


telephone exchange of the 1,000-line type 
with telephones connected. The perfect 
operation of this apparatus was a matter 
of very great interest on the part of thou- 
sands of visitors. At no time was it 
possible for even the large and competent 
staff of the Automatic Electric Company 
to entertain all those interested in this 
device. The system has now been adopted 
M over seventy-five cities in the United 


ELECTRICAL REVIEW 


States, the public exchanges ranging in 
size from 100 to 20,000 lines. 
The Belden Manufacturing Company, 


‘Chicago, Ill., exhibited a line of silk and 


cotton-covered wire, ranging from No. 12 
to No. 40; switchboard wire, telephone 
cords, multiple conductors, braided con- 
ductors, terminals and connectors, crude 
material in copper, cotton and silk, tallow 
and rosin-cored, self-fluxing solder and a 
unique automatic-registering winding ma- 
chine. Represented by J. H. Lendi. 

The Benjamin Electric Manufacturing 


Company, Chicago, Ill., exhibited a fine 
line of Benjamin wireless clusters. This 
includes the Benjamin “Arc-Burst” in 
fixture form, suspension form, ceiling 
form and weatherproof form. A large 
tablet showed the various parts of the 
fixtures and a show-case presented several 
specialties made by this company. A fea- 
ture of this display was the “Protectalite” 
portable lamp socket. This consists of a 
socket, a jet-enameled handle and a 
“Can’t-Break” lamp guard. The “Can’t- 
Break” lamp guard is made of metal in 
two parts which hinge over the lamp 
socket, locking tightly over the tip. The 
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lamp is held, centered and protected from 
shock by two resilient spring wires. Rep- 
resented by S. R. Fralich and C. A. 
Bowen. , 

The Bryan-Marsh Company, Chicago, 
Ill., exhibited a sample board showing a 
line of lamps, including the “Imperial 
Prismo” lamp and standard and special 
lamps, ranging from 500 candle-power 
down to one-half candle-power; frosted 
and clear, with bulbs from six inches to 
one-half inch in diameter. Represented 
by E. H. Haughton, J. L. Barnard, J. S. 


1906. 


Corby, “Doc” Sam Furst, F. M. Henkel, 
R. S. Mason and F. W. Godfrey. 

H. B. Camp Company, New York, 
and G. M. Gest, New York, made a joint 
exhibit showing various sizes of single 
and multiple duct. The Gest adjustable 
cable rack was also shown, along with a 
number of excellent photographs showing 
installations of conduit which G. M. 
Gest is carrying on in all parts of the 
country. Represented by W. T. Jackson. 

The Central Electric Company, Chi- 
cago, Ill., displayed a large number of 
electrical supplies, including Okonite 
products, Weston instruments, Warner 
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pole changers, Williams-Abbott telephones 
“Alphaduct” flexible conduit, “Reco” 
flashers, Edison primary batteries, Edison 
battery fan motor outfit, D & W fuses, 
Columbia Jamps, Keystone die-stocks and 
pipe reamers, and other specialties. Rep- 
resented by George A. McKinlock, presi- 
dent; J. W. Mason, general salesman; 
W. H. Pearl, J. H. Coulter, Charles E. 
Brown, secretary. F. R. Bryant, adver- 
tising manager, installed and was in 
charge of the exhibit. 

The Chicago Battery Company, Chicago, 
TIl. exhibited batteries, special lamps, head- 
lights, tail lights, dash lamps, search- 
lights, trouble lamps, gauge lamps and 
pilot lamps. 

The Chicago Compound Battery Com- 
pany, Chicago, Ill., exhibited the “Com- 
pound” primary cell and the “Compound 
portable primary cell. Represented by B. 
J. Blaumeuser, president; W. J. Bauerle, 
treasurer, and Nicolas Kribs, secretary. 

The Chicago Lamp and Reflector Com- 
pany, Chicago, Ill., exhibited a line of 
handsome electrical lamps and shades, 
showing some striking designs in leaded 
glass. 

The Chicago Pneumatic Tool Com- 
pany, Chicago, Ill., exhibited a complete 
line of air-cooled Duntley electric drills, 
electric cloth cutters and “Little Giant” 
storage batteries. In connection with the 
demonstrations with electric drills con- 
siderable interest was created through 
the introduction of a magnetic “old man” 
which holds against any metallic surface, 
enabling the drilling to be accomplished 
quickly and without the aid of bolts or 
other cumbersome devices, utilizing the 
same current to operate the magnet which 
operates the drill. Every one is more or less 
familiar with electric magnets, vet when 
one observes a magnet only six inches 
in diameter, one and one-half inches 
thick, lifting 700 pounds, it almost seems 
incredible, vet this is actually accom- 
plished. The exhibit, as a whole, was 
verv interesting and is made more so by 
the decorations of the walls of its booth 
with medals; diplomas and awards re- 
ceived from various exhibitions and uni- 
versities. The exhibit was in charge of 
W. 0. Duntlev, vice-president, and C. E. 
Walker, assistant vice-president, assisted 
by Howard Small, C. B. Coates, Geo. H. 
Haves, J. G. Sanborn, C. V. Walker, Jr., 
and Benjamin Rosenheim. 

The Chicago Solder Company, Chicago, 
1]]., exhibited the famous gold clock, con- 
structed entirely of pins, which attracted 
so much attention at the St. Louis 
World’s Fair. The pins are fastened to- 
gether with Kester self-fluxing solder. 

Frank B. Cook, Chicago, Ill., made a 
very complete display of protective ap- 
paratus, from switchboard protectors to 
pole-cable terminals. On one large dis- 
tributing frame were mounted the five 
different types of Cook’s protectors, the 
earliest type being the No. 4, with 
tubular coil, and the latest, the No. 8, 
with self-soldering protector. A novelty 
in the wav of a land-anchor, which bores 
its way into any depth of earth desired, 
was also shown. The Cook self-welding 


ELECTRICAL REVIEW 


wire joints for connecting copper wires 
attracted much practical attention. Be- 
sides these there was shown a line of junc- 
tion boxes, guy clamps test connectors, 
subscribers’ station protectors, fuse-strips 


and U-bolt clips. 


The Crane Company, Chicago, Il., 
showed the latest development in valves 
and steam specialties. Two of the valves 
were equipped with electrical devices, by 
means of which the operation of the 
valves may be controlled from any point. 
One of these was an eight-inch, high-pres- 
sure, motor-driven, ferrosteel gate valve 
with the motor attached directly to the 
valve-rod, and the other was a twenty-four- 
inch hydraulically operated gate valve 
provided with an electrical device by 
means of which admission of water to 
the operating cylinder is controlled. 
There were also a twenty-four-inch-vacuum 
oil separator, an eight-inch, high-pressure, 
vertical separator, a Cranetilt return and 
a Cranetilt non-return steam trap, and a 
number of other steam specialties. Rep- 
resented by J. A. Minwegen. 

The Crocker-Wheeler Company, Am- 
pere, N. J., made a decidedly attractive 
exhibit under the direction of Julian Roe, 
Chicago manager. In addition to a line 
of standard motors, there was exhibited a 
special variable-speed motor, 535-1,600 
revolutions per minute, for machine-tool 
driving, a twelve-kilowatt, 115-volt ex- 
citer and a seventy-five-kilowatt, 2,300- 
volt, three-phase, sixty-cycle alternator, 
which is to be installed in the plant of 
the Geary Electric Light and Power Com- 
pany, Geary, Okla. The attractiveness of 
the booth was enhanced by the arrange- 
ment of photographs of various installa- 
tions of Crocker-Wheeler apparatus. 

William P. Crockett, Chicago, Ill., dis- 
plaved a line of specialties, including 
De Veau intercommunicating telephones, 
wall sets, desk sets and _ switchboards, 
“Diamond H” switches, Keystone elec- 
trical instruments, Bossert service boxes, 
outlets, panel-boards and supplies. 

Dossert & Company, New York, N. Y., 
exhibited a complete line of solderless 
wire connectors. Represented by E. A. 
Dossert and J. J. Dossert. 

The Edwards Electrice Headlight Com- 
pany, Chicago, Ill., attracted a lot of in- 
telligent attention with its electric head- 
lights for locomotive and interurban rail- 
wavs. These headlights are self-contained 
units, the turbo-generator being an in- 
tegral part of the headlight. 

The Electric Appliance Company, Chi- 
cago, Ill., exhibited a full line of supplies. 
The new type mercury chamber meter, 
made by the Sangamo Electric Company, 
attracted much attention. The exhibit of 
the meters, working on live circuits, was 
designed and executed by R. C. Lanphier. 
The display also included Packard 
lamps and transformers, ‘“Paranite” 
wires, “‘Kaco” telephones, Reynold’s 
flashers and Sachs “Noark” fuses. Rep- 
resented by J. M. MeMullin, H. N. Rem- 
ington, ©. A. MeCarthy, S. A. Dinsmore, 
Edward C. Brown, J. K. Aline, Elmer 
V. Brown, W. P. Upham, W. W. Low, 
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T. I. Stacey, P. R. Boole, Frank Schwartz 
and H. E. Sanderson. : 

The Electric Gas Lighting Company, 
Boston, Mass., exhibited a line of inter- 
communicating and signaling systems. 

The Electric Storage Battery Company, 
Philadelphia, Pa., exhibited various sizes 
of “Chloride” and “Exide” accumulators. 
The cell that attracted considerable at- 
tention was the type R-83 lead-lined tank, 
containing an R-71 element, with a cell- 
capacity of 4,200 amperes for one hour. 
This is a duplicate of the cells to be in- 
stalled by the New York Central & Hud- 
son River Railroad. There were other 
cells showing the lead-lined tank, the 
glass tank and glass jar types. There was 
also a standard battery switchboard. 
several car-lighting batteries and an auto- 
matic cell-filling device. Represented bv 
G. H. Atkin, Chicago manager; J. M. S. 
Waring, J. A. White, Irving Seaman and 
H. B. Marshall. 

The Electro-Dvnamic Company, Bav- 
onne, N. J., showed an “Inter-Pole”’ 
motor driving a generator at fluctuating 
loads. In this booth there was also ex- 
hibited parts of the Moloney transformer. 
Represented by F. L. Merrill, Chicago 
manager; F. G. Bell and Francis Ray- 
mond. | 

The Federal FElectrie Company, Chi- 
cago, Ill., exhibited a large line of sec- 
tional letters and assembled signs. The 
feature of this sign is its application to 
the “free-sign” proposition for central 
stations. This company distributed a 
folder containing six letters which, when 
folded, made up a cube. To the persons 
creating the greatest number of words out 
of a set of these cubes various prizes were 
given. Represented by I. M. Gilchrist. 
manager; R. B. Francis, assistant mana- 
ger; G. C. Patterson, advertising mana- 
ger, and W. J. Devine, city salesman. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., exhibited a line of prepay- 
ment wattmeters, standard instruments, 
various meter parts, revolving fans, are 
lamps and transformers. A “Wood” 
historical dynamo was also on exhibi- 
tion. This machine was built in May, 
1879, weighs cighty-six pounds and 
vives from six to nine amperes at fifty 
volts, 1,700 revolutions per minute. The 
Shelton Electrice Company, Chicago, Tl., 
also exhibited the Shelton vibrator in this 
booth. Represented by W. S. Goll, C. E. 
Searles, A. L. Pond, J. H. Raymond and 
J. B. Mills. 

The General Electric Company, Sche- 
nectady, N. Y., had a very elaborate exhibit 
of electrical apparatus and appliances. 
The complete cooking and heating display, 
where demonstrations were continually 
given, created a very great interest. The 
mercury-are rectifier attracted a lot of at- 
tention, and another interesting feature 
was the resident type switchboard. In 
addition to a line of standard motors and 
machine-tool motors, there was a motor- 
driven house pump and an electric hoist 
driven by a variable-speed induction mo- 
tor. The exhibit of are and incandescent 
lamps was particularly impressive, two 
large showcases displaying every type and 
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size of lamp from a “grain of wheat” to 
the high-candle-power, high-efficiency, 
metallized filament lamp. The new 
“metallized” filament lamp with special 
reflector was also shown. Circuit-breakers, 
rheostats, controllers, measuring instru- 
ments, a curve-drawing voltmeter and a 
smaller apparatus were also shown. A 
feature which created a good deal of 
amusement was the biograph pictures of 
the race between an electric locomotive 
and a steam locomotive, and scenes at the 
Schenectady works of the company. The 
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of the “Bijur” high-duty storage battery, 
a charging generator, a main switchboard, 
a yacht-lighting switchboard, a constant- 
current booster and a yacht-lighting bat- 
tery. Represented by Joseph Bijur, 
Robert Shaal, F. E. Booss, F. L. Merrill, 
Chicago manager, and R. H. Craft. 

Sam J. Gorman & Company, Chicago, 
Ill., attracted constant attention with a 
number of vibratory specialties. 

The Guarantee Electric Company, Chi- 
cago, Ill., conducted a demonstration of 
the assembling of an armature and the ad- 


> O 


a a: 


=. e 


+ IND. 
MARQUETTE BLDG. 


my 


141 


A number of these arc lamps were 
suspended from the girders and two were 
used under the canopy at the entrance to 
the building. . 

Holcombe & Company, Chicago, Ill., 
displayed a line of gas-electric fixtures. 

The India Rubber and Gutta Percha 
Insulating Company, New York, N. Y., 
displayed a number of panels and show- 
cases exhibiting “Habirshaw” wires and 
cables. Represented by James B. Olson, 
manager of sales, and F. M. Dusenberry. 

The Krantz Manufacturing Company, 
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exhibit was opened by F. H. Gale, adver- 
ising Manager, and the company was 
further represented by P. D. Wagoner, 
F. G. Vaughan, A. D. Page, F. W. Will- 
os H. C. Wirt, F. W. Kimball, W. F. 
O'Connor, Darwin Ulke, P. A. Rogers, 
E. L. Callahan and a corps of agents 
rom various parts of the country. In 
another section of the exhibition hall a 
orizontal Curtis turbine operating a 
twenty-five-kilowatt alternator for are 
light service was under the direction of 
F. E. Semple. This unit attracted a great 
deal of attention. 

e General Storage Battery Company, 
New York, N. Y., exhibited various types 


justment of repair parts. Represented by 
C. E. Gregory, president. 

The Haller Machine Company, Chi- 
cago, Ill., exhibited a very complete line 
of made-up signs, sectional letters, em- 
blems and border effects. These signs 
were equipped entirely with Fostoria 
lamps, and many startling, flashing 
effects were created with the flashers of 
the Reynolds Dull Flasher Company, 
which made a, joint exhibit at this booth. 
Represented by E. R. Dull, Charles D. 
Snow, H. G. Feltzer and William 
Goltz. 

Felix Hamburger, New York, N. Y., 
made an exhibit of the Siemens flame arc. 


Brooklyn, N. Y., exhibited a line of 
special switchboard and panelboards, in- 
troducing several new features in panel- 
board construction. Represented by Fred 
R. Jenkins, western agent. 

The J. Lang Electric Company, Chi- 
cago, Ill, exhibited a line of switches, 
switchboards, panelboards, connectors and 
electrical specialties. A feature of this 
exhibit was a number of photographs of 
installations carried out by this company. 
Represented by Warren Ripple, R. S. 
Ripple and E. H. Hawkins. 

The Lincoln Electrice Manufacturing 
Company, Cleveland, O., exhibited a line 
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of variable-speed motors and electrical 
machinery. 

The Manhattan Electrical Supply Com- 
pany, New York, N. Y., showed some in- 
teresting electrical supplies. A feature of 
this exhibit was the “Sarco” flaming arc 
lamp. The “Sarco” specialties were very 
much in evidence, the green card of the 
“Sarco” pendant switch appearing in 
almost every booth, and the “Sarco” ma- 
terial being displayed by all of the supply 
companies. 

The Mark Manufacturing Company, 
Chicago, Ill., exhibited a large number of 
sizes of ““Navalite” enameled conduit. Rep- 
resented by D. L. Markle, conduit busi- 
hess manager, and C. E. Van Court. 

The McRoy Clay Works, Chicago, Il., 
showed several specimens of crude mate- 
rial and finished conduit. 

The McFell Electric Company, Chicago, 
Ill., made a joint exhibit with J. Allen 
Haines, Chicago manager of the Electric 
Gas Lighting Company, of Boston, 
Mass.; Bishop Gutta Percha Company, 
New York, N. Y.; Dayton Electrical 
Manufacturmg Company, Dayton, Ohio; 
American Electric Heater Company, De- 
troit, Mich., and Schwarze Electric Com- 
pany, Adrian, Mich. 

The Metropolitan Electrical Supply 
Company, Chicago, Ill., showed a general 
line of supplies, the “Hylo” turn-down 
lamps and “Skeedoodle” attracting much 
attention. The new “Skeedoodle J” was 
introduced and this very simple device 
created considerable interest.. The new 
Barriett motor was also shown, as well as 
a line of dry batteries. Represented b 
W. J. Henderson, secretary. 7 

The Miller Anchor Company, Norwalk, 
Ohio, exhibited various sizes of the Miller 
anchor and boring tool. A feature of this 
exhibit was a boring tool equipped with a 
ratchet brace and “universal” coupling for 
horizontal boring. Represented by G. H. 
Miller and F. B. Miller. | 

The Monarch Electric and Wire Com- 
pany, Chicago, Ill., carried an attractive 
line of electrical supplies and was repre- 
sented by a corps of salesmen from the 
local office. 

The National Carbon Company, Cleve- 
land, Ohio, exhibited a fine line of carbon 
products, battery carbons, carbon brushes, 
electrodes. arc lamp pencils, battery and 
other carbons. Represented by N. C. 
Cotabish, Wallace O’Connor and A. V. 
Ward. 

The Niagara Tachometer and Instru- 
ment Company, Buffalo, N. Y., exhibited 
several forms of fluid tachometers and 
speed gauges. 

The Nungesser Electric Battery Com- 
pany, Chicago, Ill., displayed a line of 
dry batteries. Represented by H. S. 
Greene. 

The Osburn Flexible Conduit Company, 
New York, N. Y., and the National Metal 
Molding Company, Economy, Pa., made a 
joint exhibit. This booth was construct- 
ed entirely of various sizes of “Economy” 
iron conduit, the roof was constructed of 
ahout 4.000 feet of unbroken. interlaced 
“Plexduct” flexible conduit. The “House 
of Feonomy and Flexduct” was designed 
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by I. A. Bennett, western sales manager, 
and the company was further represented 
by C. E. Corrigan, vice-president and gen- 
eral manager, and S. A. Rall. 

The Overbagh & Ayres Manufacturing 
Company, Chicago, Ill., exhibited a line 
of special shades and reflectors. 

The H. T. Paiste Company, Philadel- 
phia, Pa., exhibited an attractive line of 
sockets, switches, rosettes, panel cutouts, 
panelettes, entrance switches, attachment 
plugs, arc light cutouts and taplets. Rep- 
resented by H. T. Paiste, James Wolff 
and George McElwee, better known to 
the trade as “Aleck.” 

The Peru Electric Manufacturing Com- 
pany, Peru, Ind., made a most artistic 
display of National Electric Code Stand- 
ard specialties. The exhibit included a 
series of side panels showing a full line 
of cutouts, fuse blocks, fuse cutouts, ro- 
settes, weatherproof sockets, attachment 
plugs, sign receptacles, tie buttons and a 
bull’s-eye made up of standard porcelain 
insulators. Represented by A. H. Kling 
and E. L. Ogle. 

The H. A. Petersen Manufacturing 
Company, Chicago, Ill., was located in an 
artistic booth constructed of electrical 
conduits and fittings. Represented by H. 
A. Petersen. 

The Pheenix Glass Company, New 
York, N. Y., exhibited a fine line of elec- 
trical glassware, showing various forms of 
inner globes, leaded glass shades and frost- 
ed and decorated globes and cut-glass 
effects. This exhibit was the centre of 
attraction for those artistically inclined, 
the possibilities of electrical decoration 
being remarkably well shown. Represented 
by A. H. Patterson, E. H. Fox, western 
manager, and C. C. Fricke. 

Porter & Berg, Chicago, Ill., exhibited 
a line of supplies, including’ Locke high- 
tension insulators, 50,000, 60,000° and 
75,000 volts; Miller anchors, Wilson trol- 
ley catchers, Kalamazoo wheels and lamps, 
Speer carbon brushes, Crouse-Hinds Com- 
pany headlights for interurban cars, In- 
ternational registers, nameplates and 
badges, Colonial incandescent lamps, a 
standard line of strain insulators and in- 
sulating material. The “Empire” safety 
tread for car steps and entrances was also 
shown. Represented by E. R. Mason. 

The Revnolds Electric Flasher Manu- 
facturing Company, Chicago, Ill., made a 
very attractive exhibit of “Reco” flashers. 
The Reynolds “Twirler’ was also on ex- 
hibition, and this was the centre of a 
good deal of interest. A number of the 
flashed signs about the hall were oper- 
ated by the Reynolds flasher. Represent- 
ed by C. F. Zeigler. 

The John A. Roebling’s Sons Company, 
Trenton, N. J., exhibited electrical wire 
and cables and the new Roebling soldered 
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Roth Brothers & Company, Chicago, 
TIl., exhibited a line of small motors driv- 
ing grinders, dental engines and small 
air compressors. 

The Safety Armorite Conduit Com- 
pany, Chicago, TN.. showed a line of 
“Toricated” and galvanized conduit ïn 
different sizes. A feature of this exhibit 
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was a stack of conduit with an incamdes- 
cent lamp at one end of each pipe showing 
the smoothness of the bore. Represented 
by M. B. Austin & Company, Chicago 
agents. 

W. Schiedel & Company, Chicago, Ill., 
made an attractive display of X-ray tubes, 
radiographs and special high-frequency ap- 
paratus. 

W. H. Schott fashioned the entrance 
of his booth after the design of a 
triumphal arch. In this booth there was 
exhibited the well-known Schott system of 
heating for central stations. Represented 
by M. O. Payne. 

J. L. Schureman & Company, Chicago, 
Ill., exhibited a line of automatic motor- 
controlling devices, elevator starters and 
distant contro] switches. : 

The Simplex Electric Heating Com- 
pany, Boston, Mass., exhibited a complete 
line of heating and cooking utensils, show- 
ing flat-irons ranging from the special 
three-pound iron for travelers to fifty- 
pound tailors irons. Represented by H. R. 
Hixon, Edward Strauss and A. W. Doe. 

The Standard Electrical Manufacturing 
Company, Niles, Ohio, and the Star Elec- 
tric Company made a joint exhibit of 
incandescent lamps, dry batteries, re- 
volving fans and decorative lamps. Rep- 
resented by J. P. Gilbert, H. H. Albert 
and T. H. Bullock. 

The Stanley-G. I. Electric Manufactur- 
ing Company, Pittsfield, Mass., exhibited 
a Challenge Gordon press driven by an 
L-type direct-current motor. There was 
also a display of standard induction mo- 
tors, arc lamps, including the new K type 
are lamp, with rod construction and spe- 
cial features of insulation, transformers, 
arc light regulators, circuit-breakers, 
Wright demand indicators, measuring in- 
struments, direct-current switchboard ma- 
terial, series arc panel, with new form 
bayonet fused switch. A series of views 
at the Pittsfield works of the company 
was shown with the Green automatic 
stereopticon. Represented by A. A. Mor- 
ton, A. Perry and C. A. Mann. . 

The Stromberg-Carlson Telephone 
Manufacturing Company, Rochester. 
N. Y., exhibited a section of the switch- 
board built for the Kinloch Long-Dis- 
tance Telephone Company, of St. Louis, 
Mo. The total capacity of this hoard 18 
12,500 multiple lines, with jacks on five- 
sixteenth-inch centres. There was also a 
full line of farmers boards, common bat- 
tery and magneto systems, the new No. 7 
transmitter, intercommunicating systems. 
railway and mining telephones and tele- 
phone cables. Represented by J. P. Cra- 
craft, E. B. Shafer, A. B. Smith, J. J. 
Nate, P. D. Myers, C. E. Lewis, C. W. 
Schafer, A. O. Stigberg, E. R. Reinke 
and H. J. Wilms. 

The B. F. Sturtevant Company, Bos- 
ton, Mass., exhibited a complete lighting 
and power plant and auxiliary machinery. 

The Swedish-American Telephone Com- 
pany, Chicago, Ill., exhibited a complete 
line of telephone equipment. wall and desk 
sets and switchhoards. A feature of this 
exhibit was the illuminated picture of the 
large new factory the company has re- 
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cently completed. Represented by A. V. 
Qvershiner and J. A. Ruseell. 

J. F. Taylor, the official photographer, 
was kept busy making photographs of 
the exhibits. His booth was decorated 
with large photographs of power plants 
and installations. l ' 

The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., made 
a joint exhibit with the Nernst Lamp 
Company and the Cooper Hewitt Electric 
Company. The Westinghouse Electric 
and Manufacturing Company had on ex- 
hibition the new graphic recording volt- 
meter and also a complete line of switch- 
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candescent lamps and one side of the ex- 
hibit was lighted by Cooper Hewitt mer- 
cury-vapor lamps, the other side being 
lighted by Nernst lamps. The following 
representatives were present: Westing- 
house Electric and Manufacturing Com- 
pany—T. P. Gaylord, manager of Chicago 
office; W. R. Pinckard, Malcolm MacNeil, 
J. W. Busch, Malcolm Carrington, C. A. 
Ross, Roy Schaulin, Charles Talbot, A. L. 
Millard, R. H. Moore, A. M. Miller, W. D. 
McDonald, C. W. Regester, Stephen Gar- 
diner, E. M. Buschoff, Norman Stewart, 
H. H. Caughlan, S. G. Peticolas, R. L. 
Radcliff, S. J. Moran, J. P. Gardiner, 


AN EXHIBIT AT THE ELECTRICAL SHOW, CoLiseuM, Carcaco, ILL., JANUARY 15-27, 1906. 


board and portable measuring instru- 
ments. There was also exhibited a line 
of circuit-breakers, transformers, particu- 
lar attention being given to the Westing- 
house five-kilowatt pipe-thawing trans- 
former. The motor exhibit included sev- 
eral sizes of direct and alternating-current 
machines and also fan motors of various 
types for both direct and alternating cur- 
rent. Mounted upon large display boards 
Was a complete line of overhead railway 
line material for direct-current and single- 
Phase alternating-current catenary con- 
struction. There was a complete line of 
arc and incandescent lamps. The large 
“gn was illuminated with Sawyer-Man in- 


Ivar Henning, W. M. Oleen, B. J. Brown 
and George W. Canney. Westinghouse Ma- 
chine Company—J. B. Allen, western 
manager; Messrs. Wilkinson,. Hinn, Sim- 
mons, Rosie, Johnson and Tripp. Nernst 
Lamp Company~-Max Harris, general 
sales manager; A. C. Wales, district sales 
manager; Messrs. Griffith, Keene and 
Miller, Chicago, and G. C. Keech, of the 
Cooper Hewitt Electric Company. J. C. 
McQuiston, superintendent of the West- 
inghouse Companies Publishing Depart- 
ment, and J. W. Lewis were also in at- 
tendance. 

The Universal Electric Storage Battery 
Company, Chicago, Ill., exhibited a new 
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type battery for portable and central sta- 
tion work. This battery makes use of a 
new style of assembled grid, using a 
trough section for carrying the active ma- 
terial and separating these sections by 
strips of cellulose and perforated wood. 
Represented by A. N. Bentley. 

The Vesta Accumulator Company, Chi- 
cago, Ill., exhibited a line of storage bat- 
teries. 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., exhibited a sin- 
gle-phase elevator motor with controller, 
transformers, a combined voltmeter and 
ammeter for lamp testing, a variable- 
speed, three-phase, five-horse-power motor, 
a Ewin & Company house pump driven 
by a Wagner induction motor. Repre- 
sented by Thomas W. Combiths, C. E. 
Richardson and C. C. Warner. 

The Western Electrice Company, Chi- 
cago, Ill., exhibited an extensive line of 
apparatus. This included a vertical type, 
marine lighting set of fifty kilowatts ca- 
pacity, a complete line of power motors 
and series-wound, box-type crane motors. 
Upon an angle iron frame were mounted a 
twelve-inch, sixteen-inch, twenty-four-inch 
and a thirty-inch exhaust fan. A series 
arc panel and arc light regulator, with 
its transformers, controlled the current for 
the alternating arcs, the transformer step- 
ping the current up to 2,200 volts from 
the 220-volt house service. On two stand- 
ards, one in each corner of the booth, 
were shown six multiple alternating-cur- 
rent and six direct-current arc lamps. One 
of the latter is designated as an “in- 
destructible” lamp, the carbons being 
short-circuited and the resistance heated 
white hot without apparent injury to the 
lamp. Other features were a sewing ma- 
chine motor, electric soldering irons, Glad- 
stone batteries, D & W fuses, emery 
grinder, driven by a special motor made 
with extra heavy shaft and bearings, and 
a representative linę of ceiling and desk 
fans. The background was formed in large 
part by three handsome oil paintings show- 
ing the new Hawthorne plant, covering 
over 600 acres and housing 2,300 employés, 
the Chicago city plant and the New York 
factory. Mr. A. L. Tucker and a corps 
of representatives were constantly in at- 
tendance. 

Thomas G. Grier, Chicago, Ill., had an 
exhibit as western representative of the 
Chase-Shawmut Company, Harvey Hub- 
bell, Imperial Porcelain Works, Knapp 
Electric and Novelty Company, McLeod 
Ward Company, Wirt Electric Company, 
Electric Manufacturing and Equipment 
Company, Nungesser Electric Battery 
Company and American Circular Loom 
Company. 

The Rock Island Battery Company, Cin- 
cinnati, Ohio, made a fine display despite 
the fact that on the night of January 
11 its factory was completely burned out. 
The company was represented by M. A. 
Loeb, general manager; Sidney Loeb, and 
W. B. Roberts. 

George W. Conover & Company, Chi- 
cago, Ill., exhibited the “Equipoise” tele- 
phone bracket. Represented by George W. 
Conover and H. Durant. 
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The American Electrical Salesmen’s 
Association. 

The first regular meeting of the Ameri- 
can Electrical Salesmen’s Association was 
held at the Grand Pacific Hotel, Chicago, 
I., January 20. The following pro- 
gramme was announced: 

9 A. M.—Meeting called to order; 
Vincent Gray, president. Minutes of 
previous meeting. Secretary’s report. 
Report of electrical engineers and some 
suggestions; E. ŒE. Rines, chairman. 
New business. Two questions: Shall this 
association publish an official paper of its 
own? What shall be done toward main- 
taining permanent headquarters for as- 
sociation ? 

12 o'cLock—Adjournment for lunch. 

1.30 P. M.—“Our Purpose,” President 
Vincent Gray. 

1.45 P. M.—[Illustrated address, J. Rob- 
ert Crouse. 

2.15 P. M.—“Modern American Meter 
Practice,” R. C. Lanphier. 

2.45 P. M.—Five-minute address by a 
few of the members present on salesman- 
ship. 

3.15 P. M.—Selection of next meeting 
place. 

3.30 P. M.—Meeting open for general 
discussion. 

6 P. m.—Adjournment. 

6.30 P. m.—Dinner. 

8 P. M.—All members were requested to 
be at the Coliseum at eight o’clock, where 
the ladies’ tea room had been placed at 
the disposal of the association. 


Influence of the Earth in Wireless 
Telegraphy. 

A good deal of interest has been shown 
recently in the statement that grounding 
a wireless telegraph station impairs con- 
siderably the efficiency of the station. The 
London Electrician, in its issue of Decem- 
ber 29, gives an abstract of a recent Ger- 
man paper by Herr J. S. Sachs, detail- 
ing the author’s experiments to arrive at 
some definite conclusions in this matter. 
The work was suggested by Professor 
Drude, and the system employed was due 
to the latter. It consisted of a primary 
circuit containing a spark-gap and a con- 
denser, and a secondary circuit with its 
ends connected, respectively, to an aip 
wire and a balancing capacity. The pri- 
mary was a single turn of thick wire inter- 
rupted with a spark-gap. Its condenser 
was made of lead-foil fastened to a glass 
plate. The secondary was inside the pri- 
mary, and possessed ten well-insulated 
wires wound in a single layer on an 
ebonite ring 8.7 centimetres in diameter. 
The air wire consisted of a brass tube 
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three metres ‘long and 1.4 centimetres 
in diameter. The balancing capacity was 
a metal plate. The coils were designed 
to resonance, and the wave-length was 
computed to be thirty-one metres. The 
receiver differed from the sender only in 
having a constantan-iron thermo-couple 
in the position of the sender’s spark-gap. 
The experiments were generally carried 
out in the open court in front of the 
Physical Institute of Giessen. The dis- 
tances between sender and receiver varied 
from twenty-five to fifty metres. Read- 
ings were taken by means of galvanometers 
placed inside the institute building, to 
which wires were run from the thermo- 
couple. In order to make allowance for 
the variableness of the energy radiated 
from the sender a coil called a standard 
coil, not in resonance with the sender, was 
kept in a fixed position relative to the 
sender’s winding and was provided with 
a thermo-junction similar to that in the 
receiver. This junction was also con- 
nected to a galvanometer. 


The mode of experimenting was to pass - 


a current through the induction coil for 
the same period in each observation of a 
set. The deflections of the galvanometers 
connected with the two thermo-couples, 
divided the one by the other, gave the 
figures which were used in drawing con- 
clusions. 

In this manner were investigated the 
effect of varying the relative positions of 
the various parts of the sending appa- 
ratus or receiving apparatus, and the 
effect of symmetry of the two ends. 


Another series of experiments was per- 


formed to contrast the behavior of the 
receiver when sender and receiver were 
wholly insulated, with its behavior when 
the balancing-plates at both ends of the 
thirty-metre stretch were connected to a 
plate buried one metre in the ground. 
When insulated the balancing-plates were 
one metre above the ground. Jt was 
found that the readings of the galvanom- 
eter were about twice as great when the 
whole ‘apparatus was insulated as when 
the apparatus was earthed. 

In order to examine the influence of 
the earth on the propagation of waves the 
author used the principle that this influ- 
ence must alter with alteration of the 
height of the apparatus above the ground. 
In dry, frosty weather, with air wires 
vertical and balancing-plates horizontal, 
the maximum efficiency occurred when 
the apparatus was three metres above the 
ground. The effect at this height was 
more than four times the effect when the 
plates were only ten centimetres above the 
ground. On the other hand, in wet, 
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cloudy weather, the maximum occurred 
at about one metre elevation, the ef- 
fect at this height being about two and 
one-half times the effect at the height 
of ten centimetres. In both cases the 
maximum value was maintained, with 
slight change, on further raising the ap- 
paratus to four or five times above the 
ground. 

Experiments conducted to show the 


effect of distance on transmission gave . 


values obeying the inverse square law. The 
distances varied between twelve and 
twenty-four metres. 

The author’s conclusions are stated thus: 
the earth’s surface is, for waves of thirty- 
one metres, a strong absorbing and a weak 
reflecting medium. ‘The connection to 
earth of sender or receiver is greatly 
prejudicial to transmission. Insulating 
it is decidedly favorable. It is desirable 
to install the apparatus as high above the 
earth as possible. The integral effect at 
the receiver varies inversely as the square 
of the distance of transmission. 


Electric Cars at the New York 
Automobile Shows. 

While the number of electric automo- 
piles exhibited at the two New York auto- 
mobile shows was comparatively small, the 
showing was much better than at any 
previous exhibition. The commercial elec- 
tric vehicles, as usual, were well repre- 
sented, but the pleasure cars were particu- 
larly interesting. Advantage is being taken 
of the ease with which the electrical equip- 
ment may be disposed under the car body, 
and several novel types were shown 10 
which this had been done. The battery 
equipment of certain cars is divided into 
two or three sections, disposed at different 
points so as to distribute the weight. Some 
of the new electrics, carrying one section 
of the battery in front, at first sight are 
taken for gasoline cars. 

The exhibition of electric appliances 
was large, including storage batteries, the 
new type of Edison cell among others, 
sparking coils, speed indicators, electric 
elevators, rectifiers, motor-driven air com- 


pressors and electrically welded fittings, 
ete. 

In the new Edison cell the pockets con- 
taining the nickel active material have a 
cylindrical form, to avoid buckling, and 
the nickel grains are mixed with a “met- 
allic flake” to increase the conductivity. 
But one of the new nickel plates will be 
used for each iron plate. In the old type 
of cell there were two. 

In conjunction with the Automobile 
Show in the Sixty-ninth Regiment Armory 
the Aero Club of America exhibited a 
large number of balloons, aeroplanes, kites 
and other apparatus of a similar nature. 
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Buenos Aires Electric Tramways. 


HE city of Buenos Aires, which has 
been making a rapid development 
ever since its severing from the 

Spanish mother-country, has a population 
of upward of 800,000 inhabitants. 

The most extensive of the seven tram- 
way systems of this city is the Anglo- 
Argentine Tramway Company, the lines 
of which cover an aggregate length of 
about sixty-five miles. An electrification 
of this network having become desirable, 
owing to the ever-increasing traffic and 
to the necessity of continuing the lines 
into the suburbs, the Allgemeine Elek- 
tricitats-Gesellschaft, of Berlin, was en- 
trusted with the installation. Though the 
city possesses two large electrical power 
stations, a new station was constructed for 
the purpose of feeding the system. 

The use of high-tension, three-phase 
currents was found most desirable, owing 
to the large extension of the tramway 
system, including extreme distances of as 
much ag eight and three-quarters miles, 
this current being converted in several 
substations into direct current at the 
working pressure of 550 volts. 

Owing to the size of the power station 
and because of the hot climate it was not 
thought suitable to employ cooling towers, 
for which reason the building was erected 
in the neighborhood of the Riachuelo 
river. This situation affords facilities for 
deriving the feed water from and dis- 
charging the exhaust water into the river, 
while on the other hand the supplying 
of fuel was made inexpensive. A disad- 
vantage of the situation chosen for the 
power station was that satisfactory build- 
ing ground was found only at several 
yards depth beneath the street level; an 
artificial foundation was therefore neces- 
sary. 

After completing the sheet piling for 
the outer walls the mud between the walls 
was dredged away down to the solid 
ground, after which the sheet piling was 
cross-braced and as much water as possi- 
ble was pumped out and fine sand was 
introduced to a thickness of two yards. 
After this sand layer had been allowed 
to set a concrete layer (one part of Port- 
land cement, two parts of sand and six 
parts of coarse gravel) was introduced to 
a thickness of one yard and the masonry 
of the outer walls was carried above the 
level of the ground. After the concrete 
of the outer walls had hardened the inner 
space of the building ground was dredged 
away, and as soon as the mud was removed 
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from the pit a layer of sand and after- 
ward a concrete sole were introduced 
and the masonry of the boiler and engine 
foundations was erected. In order to 
avoid any breakage of the concrete sole 
in the case of excessive water pressure this 
was reenforced by means of old tramway 
rails spaced 1.5 feet, which greatly in- 
creased the bearing capacity of the con- 
crete in addition to ensuring a uniform 
distribution of the pressure. 


POWER-HOUSE. 

The engine and boiler house, which is 
about 230 feet in length and about 130 
feet in breadth, was built of iron con- 
struction with masonry walls, the pedestals 


feet in clear width at the top. It is made 
of perforated radial tiles and stands on a 
concrete foundation 22 feet thick. Both 
the chimney and station building are sup- 
plied with effective lightning rods. 

The boiler house contains sixteen water- 
tube boilers for 150 pounds steam press- 
ure, each having 2,400 square feet of heat- 
ipg surface in contact with the water. 
Each is provided with a steam drain and 
a superheater, and is capable of generat- 
ing normally 8,000 pounds, and, when 
forced, 11,000 pounds of steam. An elec- 
trically driven economizer for heating the 
feed-water has been fitted into the smoke 
flue. 
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of the iron construction being fitted into 
the foundations. The roof was covered 
with corrugated galvanized iron. An ag- 
gregate amount of about 350 tons of struc- 
tural iron and 29,000 square feet of cor- 
rugated roofing were used. The masonry 
walls were built with cement mortar, the 
outer face being pointed with colored mor- 
tar and the inner surfaces floated and 
set. The walls of the engine and boiler 
houses are covered inside with an oil 
paint to a height of 6 feet, the upper 
surface of the walls is covered with a 
colored sizing. ‘The wooden sheathing 
of the roof is also oil painted. 

The chimney is 220 feet high and 9.3 


A coal-handling tramway and weighing 
system convey the coal immediately to the 
front of the boilers, taking the coal from 
the sheds in the storage yard. The feed- 
water is drawn from and the exhaust 
water discharged into the river by a canal, 
the water passing through several sieves 
placed one behind the other, after which 
it flows on into a settling tank where any 
remaining solid matter is deposited. From 
the clearing tank the water flows through 
an automatic water-softener into the feed- 
water tank, from which it is drawn by 
three horizontal direct-acting, quadruple, 
compound, duplex steam pumps, delivering 
15,800 gallons per minute each. The 
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pumps serve also, in case of necessity, 
to operate the Pelton wheels, which will 
be referred to below. 


The feed-water tank has been connected 
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provided as a reserve to drive the exciter 
sets in case of emergency. 

The storage battery of sixty-five cells 
has a capacity of 330 ampere-hours at a 
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as well to the municipal water system, s0 
that it might be filled from the latter in 
case of non-condensing operation. 

The waste water of the boiler blow-off 
and the water-softener, freed from oil, is 
led into a discharge tank, where any solid 
matter is precipitated and whence the 
water flows into the Riachuelo river 
through a discharge pipe. All the con- 
densing water containing oil passes 
through a coke filter before entering the 
discharge pipe so as to reach the river in 
a condition entirely free from oil. The 
steam pipes leading from the boilers to 
the engine room have been arranged on 
the loop system so as to enable any re- 


pairs to be carried out without discon- 
tinuing the service. 


An ash elevator capable of lifting 22,000 
pounds has been provided to remove the 
ashes. 

The engine house contains four hori- 
zontal compound steam engines, with in- 
dividual jet condensers having a normal 
output of 1,200 and a maximum output 
of 1,650 effective horse-power each. Each 
engine is coupled to a three-phase gen- 
erator rated at 1,000 kilowatts, 6,600 volts 
and twenty-five cycles. Excitation is pro- 
vided by three induction motors, each di- 
rect coupled to an eighty-kilowatt direct- 
current dynamo. 


Two Pelton wheels have further been 


one-hour discharge rate, and is connected 
in parallel with the exciters, while having 


also to supply the lighting current to the 
power station. | 
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The switchboard at the power station 
consists of twelve marble panels, the 
panels carrying the low-tension apparatus 
being installed on. an elevated scaffold, 
while the panels on which the high-tension 
apparatus has been mounted are installed 
in a room below. The engine house is 
provided with a traveling crane of thirty- 
tons capacity for handling the heavy ma- 
chine parts. 

The three-phase currents at 6,000 volts 
generated in the power station are led 
to three substations by means of under- 
ground cables, each being connected by a 
cable to the power station. Arrangements 
have been provided in the substations to 
enable the connections of the various cables 
to be changed. The high-tension current 
is converted in the substations into direct 
current at 550 volts. 


SUBSTATIONS. 


Each substation contains three rotary 
converters rated at 400 kilowatts, 550 
volts each, nine single-phase transformers 
transforming from 6,600 volts to 230-460 
volts, one starting set consisting of a 
three-phase motor and direct-current dy- 
namo, a switchboard with the necessary 
regulating and measuring apparatus and 
switching apparatus for the high-tension 
cables. 

The transformers are cooled by means 
of electrically driven centrifugal fans 
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A small motor has been connected to 
each engine to assist in paralleling the ma- 


chines and for throwing the load off 
and on. 


with an output of 3,600 cubic feet each 


per minute. The power station is con- 
nected to the three substations by means 
of 7%,000-volt, iron-armored, three-con- 
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ductor cables with test wire. The cross- 
section of each core is 60,000 circular mils. 
The copper strands of these cables are 
surrounded each with impregnated yarn 
and paper insulation, over which is an- 
other layer of yarn and paper insulation 
and then a lead sleeve, followed by a 
double iron band arrow covered with com- 
pound. The insulation resistance of the 
cables is, as a minimum, 1,000 megohms, 
with sixty seconds charge and 100 volts 
measuring tension. From the substations 
the direct current is supplied to the vari- 
ous feeding points through low-tension 
cables of 200,000 to 1,200,000 circular 
mils section. 

The cables were laid under the side- 
walk, while at street crossings cast-iron 
pipes were laid in ducts through which 
the cables were passed. The substations 
are connected by telephone with each other 
and with the power station. 


THE PERMANENT WAY. 


The existing railway track having 
proved too weak for electrical operation, 
it was decided to lay out new grooved 
rails of heavy section, a rail 6.75 inches 
in height being chosen. The weight of 
this rail is eighty-six pounds per yard, 
the weight of the track being 192.5 pounds 
per running yard, and the gauge is four 
feet eight and a half inches. The track 
was laid out in such streets as had been 
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laying out the track, as on one hand the 
operation of horse-driven tramways could 
not be interfered with, while on the other, 
especially in the centre of the city, the 
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RETURN CONDUCTORS. 
The rails are used as return conductors 


to the substations, to which end the joints 
are connected with one another by copper 
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track of other tramway lines had to be 
crossed frequently, in fact nearly at each 
street crossing, thus requiring the instal- 
lation of temporary tracks. l 


A 
oan* P TRAN Ay 
o cLecTricos Sy 


e sega EEEL 


Car SHEvs, BUENOS AIRES TRAMWAY SYSTEM. l 
Both single and double-track lines have 


paved on longitudinal concrete sleepers, 
While wooden transverse sleepers were 
chosen for those streets which still have 
to be graded. 

Considerable difficulties were met in 


been built. The maximum gradient is 
seven ‘and five-tenths per cent and the 
minimum radius of curvature forty-two 


feet. 


flanges of 1.65 square inches cross-section. 
In order to ensure an unbroken conducting 
system the tracks are cross-connected at 
distances of about 300 feet as well as at 
the switches by copper cross-bonds of 1.65 
square inches cross-section. ‘The rails and 
the substations were connected with each 
other by insulated return cables laid in 
the ducts for the feeding cables wherever 
this was possible. 
THE OVERHEAD WIRE. 

The trolley wire which is fed from 
the substation by underground cables con- 
sists of hard-drawn bare copper wire 106,- 
000 circular mils in cross-section, having 
a conductibility of at least ninety-eight 
per cent and a minimum breaking strength 
of 17,000 pounds per square inch. 

Wherever the local conditions: allowed 
the trolley wire to be suspended from 
house walls this means of suspension has 
been chosen, an effective sound-dam pening 
device being introduced into the span. At 
the remaining places tube and lattice- 
work poles, with or without brackets, have 
been installed, all these poles being set in 
a foundation of concrete. The contact wire 
has been suspended eighteen feet above 
the top of the rails, the insulation being at 
least a double throughout. Switches have 
been provided inside of the city every 
1,500 feet and outside about 3,000 feet, 
so as to cut out the current from any part 
of the trolley wire in the case of fire or 
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other accident. As a safeguard against 
atmospheric discharges lightning arresters 
have been provided, which are connected 
to the contact wire and to a ground-plate. 
To protect telegraph and telephone wires 
against any accidental contact with the 
trolley wire, impregnated wooden rods 
have been mounted on the trolley wire at 
any crossings by means of brass fittings. 
These protective rods carry hooks at their 
ends to prevent any dropped wires from 
sliding from the protective bar on to the 
trolley wire. 
THE ROLLING STOCK. 

Two hundred and seventy-two two-axle 
motor-cars have been provided, affording 
seating accommodation for twenty-eight 
passengers each and standing room for 
twelve more. The trucks of these motor- 
cars are formed of two longitudinal gir- 
ders, reenforced by transverse iron girders, 
all parts being safely riveted to each other. 
Both the axles and rims of the wheels are 
made of Siemens-Martens steel.. Plate 
and spiral springs have been provided to 
ensure an efficient support of the car body. 

The trucks are equipped with a four- 
block jaw brake, operated from either 
platform. The car body is 16 feet long 
and 7.5 feet wide. The wheel-base is 51% 
feet. | 

The electrical equipment of each motor- 
car consists of two motors rated at twenty- 
five horse-power each, two controllers for 
series parallel operation and electric brak- 
ing, resistances, lightning arresters, etc. 
Eighty of the old horse-cars have been 
converted into trailers. 

The rolling stock is completed by a mo- 
tor-car designed as a test car, to enable 
any measurements to be carried out on 
the rail joints. This is equipped with a 
direct-current motor of one horse-power, 
550 volts and a five-volt, 200-ampere, di- 
rect-current dynamo, which is direct-con- 
nected to the motor. 

The four car sheds, used before the in- 
troduction of the electric service, have 
been converted to accommodate the pres- 
ent rolling stock. Owing to the hot cli- 
mate the car sheds have been left open 
both in front and at the back. Each of 
the sheds as well as the Caseros repair 
shop have been provided with hand-oper- 
ated transfer tables. 


The Wausau (Wis.) Municipal Plant. 
The municipal electric lighting plant of 
Wausau, Wis., has shown some very ìn- 
teresting results for the year’s operation 
ending December 14, 1905. The report 
of the board of public works of Wausau 
shows that the total cost of the plant was 
$12,062.66. The cost of maintenance and 
repairs was $190.80. The cost of electric 
current was $3,224.19. The salary of the 
electrician was $600. The total number 
of hours the lamps burned was 3,293. The 
board figured four per cent interest on 
the investment and four per cent for de- 
preciation of the plant and charged this 
up to operation. The cost of current per 
lamp was $30.86. It is estimated that 
the saving to the city during the past 
year was $767.49. Mr. Jacob Cloos was 
consulting engineer on the plant. 
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Cooperation in Increasing the De- 
mand for Electrical Apparatus 
and Supplies. 


At the last convention of the National 
Electric Light Association a formal sug- 
gestion was made by a number of manu- 
facturers of incandescent lamps that eome 
plan be adopted to secure the cooperation 
of all manufacturers of electrical supplies 
in working out a broad-gauged campaign 


for stimulating the demand for current- 
consuming devices. 

The following open letter sets forth 
the initial plans of the “Cooperative Elec- 
trical Development Association,” which 
has been organized to carry out a cam- 
paign along these lines of cooperation : 


Association and cooperation are increas- 
ingly the watchwords of modern commercial- 
ism. ‘Competition is the life of trade” crys- 
tallizes the sentiment of a period in busi- 
ness development which is merging into a 
new régime, characterized by the sentiment 
“cooperation is the life of trade.” 

Not cooperation of manufacturers or 
others to set prices or conditions of sale 
to the buyer, but broad-gauged cooperation 
among all the different interests through 
associations, societies or otherwise, working 
for general progress and improvement on 
the basis of the square deal. Through such 
cooperation furthermore developing the 
strength to attain an approximation to it. 

The governors of the Western states be- 
lieved the American people should see the 
wonders of the West before spending their 
money to visit Europe. 

They met and devised cooperative plans 
for bringing this about. 

This was modern cooperation. 

The governors of thirteen southern states 
appreciated that the South needed more 
people to develop her great natural re- 
sources. 

They recently met and made plans for 
cooperating in the expenditure of both time 
and money to accomplish this result. 

This was modern cooperation. 

These two instances might be otherwise 
characterized as associated or cooperative 
self-interest. 

While experience amply proves that self- 
interest is the great “prime mover” in the 
affairs of men, the more widely it can be 
made cooperative or associated (necessitat- 
ing the recognition of the rights of others) 
the more nearly it exercises its most proper 
and efficient function in the line of prog- 
ress. 

May it not be well to consider whether 
there does not exist likewise in this great 
electrical field a common ground on the 
basis of which cooperation of this kind, in 
some degree at least, may be broadly under- 
taken to the advantage of all? 

At first blush it may seem that our in- 
terests are too diversified and conflicting 
as manufacturers, publishers, jobbers, deal- 
ers, contractors, societies, associations, sales- 
men, central stations, etc., but when we 
have reviewed all the interests, conflicting 
or harmonious, the fact remains that they 
form a continuous chain (kinks and all) 
from the manufacturer to the consumer. 

This great body of 86,000,000 consumers, 
spending $12,000,000,000 annually, or put- 
ting it into the bank for future expendi- 
ture, controls the exchequer from which 
we are all, directly or indirectly, endeavor- 
ing to secure an honest livelihood in turn 
for the making, selling, installing or dis- 
tributing of electrical apparatus, supplies 
and current. 

If this be true it suggests that there does 
exist a community of interest among us 
all for the promotion of the increased use 
of electrical appliances and devices by the 
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public for light, heat and power, as against 
all competitive means and methods for the 
same purposes. 

Any increased success in accomplishing 
this through cooperation obviously predi- 
cates greater demand for “everything elec- 
trical,” from the coal pile to the final 
appliances through which the public is 
electrically served. 

The question then is—can any scheme of 
practical cooperation be devised which will 
bring about the result desired by all, and 
will such results probably be large enough 
to justify the expenditure of both time and 
money in their accomplisments? 

This is the subject which has interested 
the incandescent lamp manufacturers for 
a year past. 

We believe such cooperation is not only 
possible, but profitably so. 

As “faith without works” is profitless, 
these manufacturers have backed their faith 
with an appropriation of $10,000, to which 
has been added another $10,000 from other 
sources, for the initiation of the plans. 

It has been determined to undertake prac- 
tical work along cooperative lines through 
the medium of the “Cooperative Electrical 
Development Association.” 

While this association will look to the 
manufacturers generally for the revenue 
with which to prosecute the plans, equal 
importance is attached to securing the moral 
cooperation of all other electrical interests, 
societies and associations. 

It would at this time be premature to 
go into the detailed plans of the new associa- 
tion, until its activities had both aroused 
and justified sufficient interest in them. 

It may be said, however, by way of 
passing, that they have been fully and freely 
laid before many men in the various elec- 
trical interests, whose counsel and criti- 
cism have been sought and secured. 

Whatever degree of merit they may now 
possess is attributable to their hearty co- 
operation and encouragement. _ 

As initial progress in this work has been 
possible along these lines in the past, so, 
for the future, it points for continued and 
permanent success to systematic cultivation 
of the same sources of strength. 

Your attention is respectfully called to 
certain campaigns of commercial business- 
getting literature which either are, or are 
about to be, issued to all the central light- 
ing stations of the country, in direct line 
with the purpose of the new association, 
through the medium of cooperating adver- 
tising agencies. 

The objects of the new association are 
one in common with the electrical technical 
press along all lines looking to increased 
commercial activity, directly or indirectly, 
in the sale of current, and it will both seek 
their cooperation and endeavor in turn to 
cooperate with them along any practicable 
lines. 

Finally, coincident with the recent and 
prospective great advances made by the me- 
chanical and electrical engineers in increas- 
ing the efficiency of prime movers, the means 
of transmission, and the final appliances 
through which the public is served, this new 
association stands for a vigorous attempt 
to match, and, if possible, to exceed these 
accomplishments in the commercial field 
through a general appeal to the selling in- 
genuity of the fraternity for effort along 
cooperative lines. eS 

To you, if sufficiently interested in the 
detailed plans of the new association, as they 
have thus far been develeped, the writer 
would be pleased, upon request, to submit 
the preliminary prospectus for criticism and 
comment. 

In the spirit of “cooperation,” and to the 
sentiment 


All together, all the time, 
For everything electrical. 
Most respectfully yours, 
J. ROBERT CROUSE. 
1814 Forty-fifth street, N. EB., 
Cleveland, Ohio. 
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Hydroelectric Installation of the 
Concord Electric Company, 
Sewalls Falls, N. H. 

An extremely interesting problem in 
the utilization of a water power with a 
small fall and large variations of head 
for the production of electric power has 
been skilfully solved in the design of two 
900-horse-power turbines which the Allis- 
Chalmers Company, Milwaukee, Wis., has 
built and is now installing at Sewalls 
Falls, N. H., for the Concord Electric 
Company. The first installation will con- 
sist of two complete units, each composed 
of a triplex turbine water-wheel and a di- 


TRIPLEX TURBINE FOR THE CONCORD 
CoMPANY. 


rect-connected alternating-current “Bul- 
lock” generator, a motor-driven exciter 
set, turbine governors and electrical syn- 
chronizers, 

| As the current is to be used chiefly for 
lighting purposes, and possibly in connec- 
tion with other sources of power genera- 
tion, it is necessary to have the speed of 
revolutions for the wheels and generators 
constant, even though the amount of de- 
veloped power might differ under differ- 
ent heads, Ordinarily, the stream pro- 
duees a fall which gives a net working 
head of sixteen feet. In times of flood, 
however, the water backs up in the lower 
channel s0 as to reduce the working head 
to twelve feet, 
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To secure the desired results the tur- 
bines have been designed each with three 
sets of runners and gates complete, the 
three sets being arranged one above the 
other on a vertical shaft. The three sets 
of runners are all connected to the tail- 
race by means of draft tubes, so as to 
derive the full energy of the water, due 
to lts actual head, from each of the 
runners, no matter what its relative or 
actual position may be upon the shaft. 
The lower runner of each wheel has a 
draft tube by itself, while a single tube 
of larger dimensions carries off the dis- 
charge water from the two upper runners. 
The turbines are of the Francis central 
discharge type. The three runners on 
each wheel are each of equal size, form 
and capacity ; but they do not all discharge 
in the same direction. The lower one dis- 
charges downward into an individual con- 
crete draft tube. The upper runner dis- 
charges downward and the middle one 
upward, both into a second concrete draft 
tube which joins the lower one at the 
bottom of the tail-race. The reactions 
from the upper two runners practically 
balance one another, while the reaction 


from the discharge of the lower runner, 


being upward, tends to lift a portion of 
the load on the turbine shaft. This effect 
is considered negligible in the turbine 
design, but provision is made for using 
the pressure due to the head of water 
actually to carry a considerable part of 
the weight of the turbines and the gener- 
ators at all times. This is done by ad- 
mitting the water of the flume into a 
space directly under the second runner of 
each turbine, where it exerts its pressure 
upward against a circular plate which 
forms a revolving piston. The water will 
carry about one-third the weight of the 
rotating parts. The other two-thirds is 
carried by a thrust bearing supported by 
the castings of the turbine. 

The bearing is made of generous pro- 
portions, so as to operate safely without 
oil under pressure for lubrication. The 
lubrication is provided for in an ingenious 
manner. A well is formed outside the 
bearing rings and this is filled to a suit- 
able height with oil. The oil flows to the 
inner part of the bearing through suitable 
holes, passes through the bearing, guided 
by proper grooves, and is returned through 
holes to the well. The circulating action 
is continuous as long as the wheel is in 
action and is automatic. At two points 
below the thrust-bearing the shaft is kept 
in line by steady bearings carried by por- 
tions of the wheel casings. The wheel 
casings are self-supporting besides carry- 
ing the weight of the rotating parts, one 
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section being built on top of the other, 
and each provided with four stout col- 
umns to carry the weight. The casings 
are steadied and held against vibrations 
and side strains by having certain parts 
carried over to the walls of the draft 
tubes. These walls are of concrete and 
the draft tubes are also of concrete, the 


RUNNERS OF TRIPLEX TURBINES. 


whole—walls and tubes—being built as 
one solid structure of monolithic charac- 
ter. 

The wheel cases are all divided so as 
to permit of dismantling without disturb- 
ing the shaft or generator parts, and are 
put together with machined and ground 
joints, 

The shaft itself is in two parts coupled 
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together just belaw the generator. The 
runners are of non-corrosive bronze, each 
cast in one piece. They are fifty-five 
inches in diameter. Surrounding each 
runner are the gates which admit the 
water to it and control its speed. Outside 
the gates of each runner and reaching all 
around it so as to admit water to all 
parts of the periphery of the wheel at 
once is a space ample for that purpose. 

The gates are composed of movable 
guide vanes and so constructed that when 
open they admit a full head of water with 
but little interference, and when closed 
totally exclude the water. They are all 
connected by links to a common gate ring 
and arranged so that a minimum of power 
is required to operate them. 

The operation is through two counter- 
shafts-standing parallel to the main shaft. 
These are each provided with a crank at 
each set of gates and the cranks are con- 
nected to the gate rings by links. One- 
eighth of a turn of the shaft completely 
closes the gates. Not more than 12,000 
foot-pounds is required for this opera- 
tion, which is supplied by the governor 
for each wheel. 


The governors are. placed on the gen- 


erator floor beside the generators. They | 


are of the Allis-Chalmers standard type of 
self-contained oil-pressure hydraulic gov- 
ernor. The design of this governor is 
such that no changes in arrangement necd 
be made should three or more units be 
added to the plant. Such additions are 
not unlikely after two or three years. 
The permissible variations in speed under 
sudden variations of load are shown in 
the following table: 


Variation of Load Permissible Variations 
per Cent. in Speed. 
26 per cent....... Not over 2 per cent in 1.5 seconds. 
50 E SN os ee 4 be eb 2.0 ee 
75 B Ooanu ae be 6 oe eb Q 5 ob 
100 Sy abated a. aie “ 80 “ 


Each governor is driven from a hori- 
zontal shaft running under the floor, 
which takes its motion from the main 
shaft of the turbine through the medium 
of a bevel gear. 

The bevel wheel on the main shaft 
is formed by attaching a toothed rim to 
the outside of the collar on the coupling 
which joins the two portions to the shaft. 
A “Morse” silent-chain gear connects the 
governor to the horizontal shaft and drives 
the governor. The chain is cased in. 

The speed is regulated by sensitive fly- 
balls working against knife-edges and the 
actual control of the gates is accomplished 
through the agency of oil, under pressure, 
operating through the medium of a piston 
controlled by a pilot valve. These regu- 
lators are constructed so as to eliminate 
“hunting” and ensures very close regula- 
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tion. The governors are so arranged that 
they are under control electrically from 
the switchboard, as synchronizers and mo- 
tors for controlling the governors form 
a part of the outfit of the station. This 
makes it possible to increase or diminish 
the speed of either of the wheels at pleas- 
ure or to shut down units from the switch- 
board in case of an emergency. 

The wheels will each produce 900 horse- 
power with a sixteen-foot head with a 
consumption of 620 cubic feet of water 
per second, or 625 horse-power at a twelve- 
foot head with a flow of 650 cubic feet 
per second. Working at full gate, they 
are expected to develop seventy-eight per 
cent of the power of the water, or more, 
and to give eighty per cent return at three- 


fourths gate. At half gate they are ex- 


pected to give seventy-five per cent of the 
power of the water. They operate at 100 
revolutions per minute. 
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steel keys. The field-coils are wound with 
copper strip, bent on edge. 

Each generator can deliver 500 kilo- 
watts at 2,600 volts, three-phase, sixty 
cycles, 111 amperes per line. The speed 
is 100 revolutions per minute, the re- 
volving fields having seventy-two poles. 


‘The fields are wound for separate excita- 


tion at 120 volts and the generators have 
an efficiency of ninety-four per cent at 
full load, ninety-three per cent at three- 
quarters load, and ninety-one per cent at 
half load. They will stand a 100 per cent 
momentary overload without injury. 

The armatures have a three-phase wind- 
ing of heavily insulated coils capable of 
standing a 5,000-volt puncture test be- 
tween coils and frame. The field insula- 
tion is tested with 1,500 volts, applied 


between the coils and field-cores or spider.. 


The supporting yoke for the armature 
core is of open construction, and since 


VERTICAL TURBINE FOR CONCORD COMPANY, SEWALLS Fats, N. H. 


Standing directly over the turbines with 
their stator parts supported on the gen- 
erator-room floor are the two generators, 
one for each turbine. The rotor shafts 
are direct-coupled to the shafts of the 
turbines and form the upper parts of the 
turbine shafts. The weight of the rotors 
is carried by the thrust-bearings of the 
turbines, but they have a steady bear- 
ing above the couplings to keep them in 
line. 

The generators are of the Allis-Chal- 
mers “Bullock” vertical water-wheel type, 
with upper guide bearing supported in a 
housing bolted to the stator. The stator 
or armature rests on a substantial cast- 
iron ring supported by the foundation. 
The revolving field consists of a cast-steel 
spider securely keyed to the vertical shaft 
and provided with dove-tail grooves in its 
rim for holding the laminated pole-pieces 
which are secured in place by tapered 


the core itself is provided with numerous 
ducts or air-channels the ventilation is 
very thorough. | 

For exciting the alternators, a motor- 
generator set, consisting of a seventy-five- 
horse-power induction motor coupled to a 
forty-five-kilowatt direct-current genera- 
tor, is provided. The induction motor is 
wound for 2,600 volts, three-phase, sixty 
cycles, and the generator for 120 volts; 
the full-load speed is approximately 680 
revolutions per minute. Both machines 
are mounted on a common bed-plate and 
the set has three bearings, two of which 
are carried in end housings bolted to the 
stator yoke of the induction motor. 


—_——————- i> o———_ 


Water-power privileges and a railway 
concession are being asked for by A. H. 
McKay from the Blalock colony, Tamau- 
lipas, Mexico. 
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The New Plant of the Wire and 
Telephone Company of America. 
The Wire and Telephone Company of 

America has recently completed what is 

the beginning of an extensive plant for 

the manufacture of bare and insulated 
wire, telephone apparatus and other elec- 
trical specialties. The company is the suc- 
cessor to the Electric Wire Works and 
the Empire Wire Company, both of Rome, 

N. Y. 

In determining upon a location for a 
plant of the size which the new organiza- 
tion has in mind many considerations had 
to be looked into and it was determined 
that no better site could be secured than 
the present one, with its ideal shipping fa- 
cilities, receiving the services of several 
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of insulated wire and 100,000 pounds of 
bare wire per week. 


The new factory has a ground area of — 


seventy-five feet by 270 feet, with a two- 
story section running .along the entire 
front of the building. This building takes 
over the insulating department of both the 
Electric Wire Works and the Empire Wire 
Company, leaving the plant of the Elec- 
tric Wire Works with several additions 
for the wire-drawing machinery, the cop- 
per storage room, the mufflers, pickling 
and cleaning tanks, tinning department 
and machine shop. By taking over the 
space formerly occupied by the insulating 
department of the Electric Wire Works 
and adding new wire-drawing machinery, 
with at least thirty-five per cent increased 
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flers, pickling and cleaning tanks, the 
processing, as far as the bare wire is con- 
cerned, being completed in this building. 
The machinery of the Electric Wire Works 
was driven by a steam engine located, with 
its boiler plant, in the same building. 
With the new arrangement there will be 
two main shafts, each driven by a 150- 
horse-power induction motor. One of 
these is a Westinghouse type C and the 
other is a General Electric form L, each 
three-phase, sixty cycles, 440 volts. An 
important addition to the wire mill is 
the new muffler equipment built by the 
Rockwell Engineering Company. This 
has a capacity of one million pounds 
of copper wire per week, if the mill is 
run twenty-four hours per day. 


PLANT OF THE WIRE AND TELEPHONE COMPANY OF AMERICA, Rome, N. Y. 


trunk railroads and the Erie canal. A 
spur from the tracks of the New York 
Central & Hudson River Railroad gives 
a distribution area of unusual proportions. 

It was in August last that the company 
took over the works of the Empire Wire 
Company, the wire mill of which has a 
capacity of 100,000 pounds of bare wire 
and 80,000 pounds of insulated wire per 
week. The works of the Empire Wire 
Company was located about half a mile 
from the present site, and as the canal 
lay between it and the railroad it was de- 
cided to remove the machinery and con- 
Centrate the work in a large plant adjacent 
lo the plant of the Electric Wire Works. 
The building and real estate of the Em- 
pire Wire Company were therefore not 
purchased, 

The plant of the Electric Wire Works 

d a capacity in its mill of 20,000 pounds 


space, the capacity of the bare wire mill 
has been increased to 300,000 pounds per 
week, 

In rearranging the wire-drawing ma- 
chinery the general plan is to complete 
two independent units running in series 
in two straight lines down the entire 
length of the works. At no point will 
the product double back or retrace its 
course. The copper rod, delivered in car- 
load lots; is taken through a chute to a 
platform scale in the copper storage room ; 
from the scales the rod is lifted by a 
pneumatic hoist and conveyed by trolley 
to its proper destination. The capacity 
of the copper storage house is 500,000 
pounds of rods, and with the pneumatic 
hoist one man can unload a car in two 
hours. From the copper storage house 
the rod will progress to the wire-drawing 
machines and from these in turn to muf- 


All bare wire is delivered to a store- 
keeper and shipped from platforms into 
cars, while the wire to be insulated is 
passed across to the new building, going 
elther to the cotton and silk machines 
or further down the factory to the rubber- 
covered department. The material for 
the process of rubber covering, the crush- 
ers, rolls and heavy machinery is concen- 
trated in one end of the factory, and ar- 
rangements have been completed for con- 
venient shipping points at both ends of 
the building. 

In laying out the winding machinery 
the plan has been to leave room for addi- 
tional units of the same character for each 
process, so that no matter how much the 
plant may be extended the progress of 
the manufactured product will be uni- 
form. In the present factory space has 
been left to increase the magnet wire-wind- 
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ing department at least twenty-five per 
cent, and the initial capacity of the rub- 
ber-covered department will be 100 per 
cent greater than the present demand. 

All machinery is group driven, there 
being, in addition to the motors already 
indicated, one  seventy-five-horse-power 
Westinghouse type C, one fifty-horse-pow- 
er Westinghouse type CCL, one fifty-horse- 
power Westinghouse type C, one twenty- 
five-horse-power General Electric form K, 
and one twenty-five-horse-power Westing- 
house type CCL motors. Arc and incan- 
descent lighting is used in the factory 
and offices, with Cooper Hewitt lamps in 
the draughting room. Current for light- 
ing is furnished by two twenty-five-kilo- 
watt Bullock alternators, three-wire sys- 
tem, 220 volts, the power being furnished 
by the Rome Gas, Electric Light and Pow- 
er Company. 

The general offices of the company are 
in the new building. These are all ar- 
ranged with high broad windows, with a 
northern exposure, giving plenty of light 
throughout the day. For the accommoda- 
tion of special tools, important records 
and storage for diamond dies a two-story 
brick and steel vault has been built, the 
lower story being part of the stockroom 
and the upper story opening into the gen- 
eral offices. 

The company manufactures pure cop- 
per wire from No. 0000 up to No. 40, cot- 
ton and silk-covered magnet wire, rubber- 
covered wire, switchboard cord and cable, 
German silver wire, piano wire and belt 
lacing wire. In addition to this it will 
take up the manufacture of a special form 
of binding-post, possessing radically new 
features and for which the company antici- 
pates a wide use. A large part of the 
present new factory will be devoted to the 
development of a special form of tele- 
phone instrument, several features of 
which are decidedly novel and attractive. 
A department has also been created to 
develop intercommunicating telephone 
systems on extremely broad lines. This 
department, under the direction of Mr. 
F. M. Potter, will analyze the needs of 
large corporations, and the company will 
install compict2 intercommunicating sys- 
tems, designing and manufacturing the 
equipment, and keeping the entire respon- 
sibility for the whole installation central- 
ized. 

The dominant feature of the whole 
scheme of development of the Wire and 
Telephone Company of America is “or- 
ganization.” In acquiring its real estate 
the company has allowed for doubling the 
capacity of its wire mill and increasing 
the depth of its winding factory and 
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telephone shops to 600 feet. Rights of 
way have also been secured to build rail- 
road tracks at distances of 300 feet and 
600 feet in the rear of its present build- 
ings. The credit and cost accounting sys- 
tems have been systematically laid out, 
and in its welfare work the company has 
won the loyalty and personal interest of 
every employé. 

In the process of manufacture the com- 
pany adopts the most stringent measures 
to ensure a first-class product. Copper 
rod less than ninety-eight per cent con- 
ductivity is rejected, and only experts in 
each department of the works are em- 
ployed. , In the wire-drawing mill the 
most modern machinery has been installed, 
working under the supervision of experts. 
In every department repeated superficial 
and specific tests keep both employé and 
product up to a high standard. In the 
rubber-covered department this is especial- 
ly the case, where the company has secured 
the service of specialists of long experi- 
ence in the preparation of the rubber com- 
pound. 

The company is governed by a board 
of nine directors, five of whom comprise 
an executive committee upon which the 
immediate responsibility of management 
rests. The directors and officers of the 
company are: J. S. Dyett, president; 
Oliver Shiras, first vice-president and 
chairman of executive committee; F. M. 
Potter, vice-president and chief engineer ; 
S. C. Houghton, Robert A. Downey, Wal- 
ter C. White, Thomas H. Stryker and 
S. H. P. Pell. 


Amalgamation of Ohio and Indiana 
Interurban Railway Associations. 
It is announced that the Indiana and 

Ohio Interurban Railway associations are 

to be consolidated into one organization. 

Upon the opening of the convention of the 

Indiana Interurban Railway Association 

on Thursday afternoon, January 11, a 

committee of five, with Charles L. Henry, 

president of the association, as chairman, 
was appointed to confer with representa- 
tives of the Ohio association and make 
complete the plans for consolidation. The 
committee of the Ohio association arrived 
in Indianapolis on Wednesday night and 
was prepared to confer with the committee 
of the Indiana organization. Several tech- 


nical papers were read at the Indiana con- 
vention Thursday afternoon and a ban- 
quet was held at the Claypool Hotel on 
Thursday evening. 


A bill providing for the adoption of the 
metric system of weights and measures in 
all government departments on Julv 1, 
1908, has been introduced into Congress. 
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American Institute of Electrical 
Engineers. 

The board of directors of the American 
Institute of Electrical Engineers has re- 
ceived from the Institution of Electrical 
Engineers, of Great Britain, an invita- 
tion to visit England during the latter 
part of June next. A similar invitation 
has been received from the Associazione 
Elettrotecnica Italiana to visit Italy dur- 
ing the industrial exposition at Milan, 
which opens May 1, 1906. These invita- 
tions are in acknowledgment of the courte- 
sies extended by the Institute to the two 
foreign societies during their visit to this 
country in September, 1904. 

Both the proposed tours will embrace 
visits to important electrical plants and 
educational centres, as well as to the 
points of scenic interest. The trip to 
Italy would probably be made during the 
month of May, and the short time inter- 
vening makes it impossible to secure 
special arrangements for transportation 
in advance. It would, therefore, proba- 
bly be necessary to depend upon indi- 
vidual arrangements for the transatlantic 
trip, so that the cost should be estimated 
by the individual in accordance with his 
preferences for steamship lines, return 
trip, ete. 

The proposed tour, if made, will not 
take the place of the regular annual con- 
vention of the Institute, which will be 
held in a city of the Central West from 
June 26 to 29. 

The board of directors desires to obtain, 


at the earliest possible moment, an expres- 
sion of opinion from the members of the 
Institute as to whether they desire to 
participate in one or both of the proposed 
visits. Postal-cards are being sent out, 
and these should be returned at once, 
in order that an early decision may be 
reached. 


Yates Telephone Association. 

At the annual meeting of the Yates 
County (N. Y.) Independent Telephone 
Association, composed of representatives 
of local independent companies, held at 
Penn Yan, N. Y., January 11, the fol- 
lowing officers were chosen for the year: 
president, Charles E. Guile, Barrington ; 
vice-president, Frank E. Spencer, Benton ; 
secretary and treasurer, Marvin L. Spoon- 
er, Milo. 

In the hope of overcoming many of 
the difficulties which have caused trouble 
between the rural lines and the central 
office at Penn Yan, a committee was 
appointed to formulate rules, as follows: 
Thomas N. Davis, Benton; M. L. Spoon- 
er, Milo; Frank E. Spencer, Benton; Ben- 
jamin L. Hart, Jerusalem; Charles E. 
Guile, Barrington. 
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Electrical Patents. 


An improvement in vapor-electric ap- 
paratus has been invented by Alexander 
M. Jackson, of Schenectady, N. Y., 
and he has assigned it to the General 
Electric Company (808,753, January 2). 
The present invention relates to improve- 
ments in vapor-electric devices, such as 
mercury-vapor lamps, rectifiers or the like. 
In devices of the character mentioned it 
is a common practice to make use of 
anodes not only of mercury but also of 
graphite, iron or similar non-vaporizable 
material. During normal operations these 
non-vaporizable anodes frequently run at 
a red heat and thus are subject to slow 
disintegration. It hag been found that 
this difficulty may be overcome and certain 
additional advantages secured by sur- 


` Vapor-ELECTRIC APPARATUS. 


rounding the anode or anodes with a 
body of mercury. This mercury prevents 
an undue rise in temperature of the anode 
without interfering with the attainment 
of the advantages characteristic of anodes 
of non-vaporizable material. The in- 
vention consists in the combination of a 
container, a cathode of fluid material, an 
anode of solid material, a starting de- 
"ice consisting of a conductor adapted 
to connect said electrodes electrically and 
to break connection therewith dissimul- 
taneously and fluid material surrounding 
8 portion of'the solid electrode. 

Amanda M. Lougee, of Boston, Mass., 
has obtained letters-patent of the United 
States (809,311, January 9, 1906) for 
an improved fireproof wire. This 
invention is manufactured as a single 
article to take the place of the hitherto 
usually separated ingulated electric wire 
and conduit, and has for its objects the 
Provision of great durability, flexibility, 
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simplicity and cheapness of manufacture, 
high insulating and fireproof and prefer- 
ably waterproof character, besides other 
objects or advantages, such as being un- 
restricted as to length in manufacture. It 
consists of a permanently flexible armored 
electric conductor of indeterminate length 
having an external size adapted to the 
usual requirements of office buildings, and 
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FIREPROOF WIRE. 


having its component parts held integrally 
and permanently together by adhesion, 
said parts including a wife, an asbestos 
jacket for the wire rendered moisture- 
proof by an enveloping coating of cement, 
enclosed by a tightly woven jacket of wire 
embedded on both sides in waterproof and 
fireproof insulation. 

Edwin H. Porter and Burleigh Currier, 
Philadelphia, Pa., have obtained a patent 
(808,944, January 2) for an improved 
alternating-current motor reverser. The 
invention relates to alternating-current 
motors of commercial types and particu- 
larly to means for reversing their direc- 
tion of rotation. The object of the in- 
vention is to provide a simple, non-spark- 
ing, quick acting means of reversing 
alternating-current motors and one that 
reverses the motor instantly when applied 
and which is without complicated switch- 
ing mechanism, more particularly one 
that lends itself readily to operation in 
connection with a relay from a source 
of alternating-current energy, making it 


ALTERNATING-CURRENT MOTOR REVERSER. 


automatic in its action. The invention 
is particularly useful in the automatic 
operation of rheostats (either inductive 
or non-inductive), valves that regulate 
the supply of steam or water to prime 
movers, or, in fact, is useful in any form 
of regulator that embodies in its appli- 
cation a reversing movement. The in- 
vention contemplates using motors of the 
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standard types in commercial practice 
with the circuits connected and the power 
supplied as in commercial practice, ex- 
cept in the circuit that is to be reversed. 
In this circuit we supply two alternating 
electromotive forces or currents of oppos- 
ing phase relation in series, whose alge- 
braic sum is zero. Then by weakening 
either one of the electromotive forces or 
short-circuiting it entirely leaves the other 
electromotive force in part or fully sup- 
plying current in the desired direction. 
Richard Varley, of Englewood, N. J., 
has obtained a patent (808,957, January 
2), assigning it to the Autocoil Company, 
a corporation of New Jersey. This inven- 
tion relates to circuit-controllers and has 
special reference to that type of circuit- 
controller used in connection with in- 
ternal-combustion engines to periodically 
close the primary circuit of an induction- 
coil and thus throw the vibrator into 
operation to create an induced current 
in the secondary circuit of the coil for 


CIRCUIT CONTROLLER. 


the purpose of igniting the explosive 


charge. The primary object of the in- 
vention is to provide a circuit-closer for 
use in the situation mentioned above 
which will close the circuit and hold it 
closed for a definite period regardless of 
the speed of the engine, such period being 
adjustable to conform to the requirements 
or mean speed of the engine. In carry- 
ing out this feature of the invention a 
magnetic circuit-closer is used instead of 
a mechanical circuit-closer. This has the 
characteristic of attracting and moving 
a circuit-closing element when it is 
brought to bear thereon instantaneously, 
whether its approach within attractive dis- 
tance of the element is brought about 
slowly or rapidly, and in conjunction with 
such a magnetic controller a mechanical 
circuit-breaker is used which automatical- 
ly opens the circuit after it has magnet- 
ically closed after a predetermined interval 
or dwell entirely independent of the mo- 
tion of the engine. A permanent magnet 
is preferably used to operate the magnetic 
circuit-controller and in order to maintain 
the strength of such a magnet constant 
a “keeper” is provided which is to be 
thrown across the poles of the magnet 
whenever the engine is not in use. A fea- 
ture of the present invention is the com- 
bining of such a keeper with the ordinary 
hand-switch of the primary circuit. 
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A New Method of Tapping Rubber Trees. 


In an interesting article describing the 
cultivation of rubber on the Kepitigalla 
estate in Ceylon, Mr. Ivor Etherington 
refers to the remarkable results which 
have been obtained by a new system of 
tapping. In this the usual method of 
cutting V-shaped grooves in the bark is 
abandoned and a number of spiral grooves 
are cut instead. The number of these 
grooves depends upon the size of the tree. 
With small trees it is usual to cut two 
grooves diametrically opposite and at an 
angle of forty-five degrees. As the tree 
increases in girth other grooves may be 
added. The latex running out of the 
wound follows the groove and is collected 
by small cups placed upon the ground. As 
the wound heals it is reopened every other 
day by taking a thin shaving of bark 
off the lower edge of the groove. This is 
done because the upper edge heals more 
rapidly. The trees are tapped every other 
day for a period of one month, and are 
then given one month’s rest. The wound 
heals smoothly, so that the process is con- 
tinuous. It is said that where tapping by 
the old method gave one pound of rub- 
ber per annum, which was considered a 
fair yield, now five pounds are obtained 
from trees of the same size. In 1903, 
with the V-system of tapping, 248 trees 
on the plantation gave 240 pounds of rub- 
ber. Tapped in 1904 on the spiral sys- 
tem, the same trees gave sixty-five pounds 
of rubber the first month, and in three 
months had given 392 pounds of rubber. 
From January to September, inclusive, 
1905, the same trees gave 1,317 pounds 
of rubber by the spiral tapping. The 
drain on the tree does not seem to injure 
it at all—Abstracted from the India Rub- 
ber World (New York), January. 

A 
Brush Contact Resistance. 

An account of some experiments made 
to determine brush contact resistance is 
given here by Mr. K. C. Nandi. The ex- 
periments were made on the dynamo 
armature of a balancer set with an output 
of twenty amperes at 250 volts and 1,200 
revolutions per minute. Both the motor 
and the dynamo were bipolar, compound- 
wound, direct-current machines with car- 
bon brushes. The armature resistance hot 
was 0.49 ohm. The armature was taken 
out and mounted on separate bearings 
away from its field magnets. It was then 
belt-driven by a motor and readings were 
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taken to determine the electromotive 
force generated by the earth’s field. This 
electromotive force varied from 0.02 volt 
at 600 revolutions, to 0.04 volt at 800 
revolutions, 0.06 volt at 1,000 revolutions, 
and 0.065 volt at 1,200 revolutions. As 
it at no time exceeded three per cent of 
the total drop of potential, it was neglect- 
ed in the readings. Readings were taken 
by sending currents of different intensity 
through the armature while it was at rest 
and running at different speeds. The fall 
of potential was measured by a suitable 
voltmeter. ‘These experiments were made 
with the brush springs altered so as to 
put different pressures upon the brushes. 
The brush area of each set of brushes 
was one-quarter of an inch, and it was 
found that the average resistance per 
square inch of surface for a current den- 
sity of twenty amperes was 0.05 ohm. For 
a density of fifteen amperes it was 0.125 
ohm; for ten amperes, 0.18 ohm, and for 
five amperes, 0.31 ohm. The results agree 
with those of Arnold, who employed cur- 
rent densities of from fifty to thirty 
amperes per square inch, and peripheral 
speeds from 1,200 to 2,400 feet per min- 
ute. Arnold’s values lie between 0.023 
and 0.04 ohm per square inch of contact 
resistance, increasing with decreasing 
current.—A bstracted from the Electrical 
Engineer (London), January 5. 
a 
Researches with the Electric Arc. 


In this concluding section of a study 
into the behavior of the electric arc, 
MM. Stark, Retschinski and Schaposchni- 
koff give the results of an investigation 
into the drop of potential at the electrodes 
of an electric are under various condi- 
tions. The cathodic fall of potential was 
defined as that drop in potential which 
takes place at the surface of the cathode. 
It can be measured by determining the 
fall of potential between the cathode and 
a point in the are a short distance away, 
and then correcting for the drop in the 
arc. Under suitable conditions the drop 
in the arc itself can be made so small as 
not to necessitate correction. Under 
other conditions it becomes larger, and 
allowance must be made. Researches were 
made with mercury electrodes, the sup- 
porting electrode being in one case a plat- 
inum wire sealed into a small glass tube 
and inserted through the lower electrode 
of the lamp so as to project a short dis- 
tance above its upper surface. The lamp 


was of the barometric type, a vacuum 
being maintained by attachment to a 
pump. With this arrangement it was 
found that the cathodic drop in the 
mercury arc is independent of current 
intensity and is equal to 5.27 volts within 
less than two per cent. An exploring 
electrode of mercury was tried to test 
whether the platinum wire exerted any 
effect on the phenomenon, but none was 
found. The same method of investiga- 
tion was employed to determine the anodic 
drop, with the anode both hot and cold. 
With an anode of cold mercury a constant 
anodic drop of about seven volts was ob- 
tained. When the current changed rapid- 
ly the drop was found to be about 6.5 
volts. When the anode was heated the 
fall of potential in the are was greater 
than when it was cold, and this increase 
depended also upon the vapor pressure. 
It was found also that the anodic fall of 
potential was less when the anode was 
of iron and when it was placed in a 
cathode ray. The authors conclude from 
their investigation that the fall of poten- 
tial in the are itself is greater for an at- 
mosphere of hydrogen than for one of 
carbon dioxide. With electrodes of cop- 
per the difference is greater than with 
electrodes of carbon. This phenomenon 
is due to the cooling of the electrodes and 
of the arc. The cathodic fall in the 
mercury arc with a mercury cathode is 
independent of the intensity of the cur- 
rent. The anodic fall depends upon a 
number of factors. It depends upon the 
constitution of the anode, is less with a 
cold than with a hot anode, and is de- 
creased by a cathode ray. These res! 
are held to be in accordance with 
the conclusions of the ionic theory of 
the are.—Translated and abstracted from 
L Éclairage Électrique (Paris), Janu- 
ary 6. 
a 
Cambuslang Electricity and Destructor 
Works. 

A brief description is given here by 
Mr. A. J. Abraham of the electricity and 
destructor works erected by the Lanark 
county council, England. The plant was 
put into service on June 5 last, and the 
electrical supply started on September 13. 
The works contain two fifty-five-kilowatt, 
direct-current generators and two com- 
pound-wound balancers, with the neces- 
sary switchboard equipment. Current is 
distributed from the station by triple con- 
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centric cables insulated with paper and 
diatrine, and laid solid on the Howard 
system. These cables feed into distribut- 
ing cables, which are three-core, paper 
and diatrine-insulated, lead-sheathed and 
armored, and laid directly in the ground. 
No junction boxes are placed under- 
ground, but feeder and fuse pillars have 
been erected at various points. The de- 
structor is of the Meldrum front-feed 
type. It consists of three cells with a grate 
area of seventy-five square feet. It op- 
erates in conjunction with a Lancashire 
boiler with 986 square feet of heating sur- 
face. The boiler can evaporate 6,000 
pounds of water per hour. It works at 
a pressure of 200 pounds per square inch, 
which is reduced to 120 pounds for the 
main engines. As a reserve, there is a 
coal-fired boiler of the same type. The 
makers guaranteed the destructor to be 
free from any objectionable odors or dust, 
and capable of consuming 3,000 pounds 
of refuse per hour. It was further guar- 
anteed that the destructor would give 
one pound of available steam for power 
purposes per pound of average household 
refuse. The temperature of the combus- 
tion chamber is said to be 1,750 degrees 
Fahrenheit. After the destructor had 
heen in operation for nearly five months 
a test was made. An analysis of the gases 
showed an average percentage of over six- 
teen of carbon dioxide, indicating prac- 
tically perfect combustion. The total 
weight of refuse delivered was seventeen 
tons, 100 pounds. The test was conducted 
for five and one-half hours, and a con- 
sumption of nearly three tons per hour 
Was secured. At this consumption the ac- 
tual evaporation of water varied from 
1.57 to 1.92 pounds, from and at 212 de- 
grees Fahrenheit, per pound of refuse. 
The weight of water evaporated per hour 
waa 10,260 pounds. Fifteen per cent of 
this is employed for forced draught and 
driving the pumps, leaving the rest free 
for generating purposes. During the test 
the generating plant consumed only twen- 
ty-five per cent of the steam, and sixty 
per cent was blown off. During the test 
45 kilowatt-hours were generated. ' Had 
the generating plant been large enough 
1,650 could have been produced. This 
8 at the rate of ninety-seven kilowatt- 
hours per ton of refuse. Tests of the 
temperature of the destructor showed thal 
It Was not less than 2,500 degrees Fahren- 
heit.—Abstracted from the Electrical Re- 
‘ew (London), January 5. 
a 
Aluminum Fuses. 

Messrs. Alfred Schwartz and W. H. N. 

James have been investigating the per- 
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formance of different fuse metals. In 
this particular article they give the re- 
sults of experiments with strip aluminum. 
With a fuse placed in a horizontal posi- 
tion, the axis of breadth parallel to the 
ground, a straight-line characteristic is 
obtained by plotting fusing current and 
breadth for a constant thickness. On plot- 
ting fusing current and thickness for a 
constant breadth, a curve is obtained 
which approximates a straight line, with 
a slight tendency to become concave 
toward the axis of thickness. The fol- 
lowing empirical law has been deduced: 
(= K (b b,) (¢ + #,). in which C is 
the normal fusing current, b, equals 
0.035 inch, £, equals 0.0024 inch, b and £ 
the breadth and thickness, respectively. 
and K is a constant. This law holds be- 
tween the following limits: breadth, 0.15 
inch to 0.8 inch; thickness, 0.003 inch 
to 9.035 inch; current per strip, from 
twenty-five to 600 amperes. The value of 
the constant depends upon the position 
and environment of the strip and the 
length between terminals and also on the 


-mass and character of the terminals used. 


Tf the strip be placed horizontal, with 
its axis of breadth vertical, the fusing 
current will be higher than that indicated 
by the above law, due to the greater 
facility for cooling. This mav be taken 
as six per cent on an average. If the 
axis of length of the strip is vertical, and 
that of breadth horizontal, the fusing cur- 
rent is approximately the same as when 
horizontal and edgewise. Tn this respect 
aluminum differs from copper and zinc. 
Aluminum attains a dull red ‘heat just be- 
fore fusion, and a strip which will carry 
200 or 300 amperes will, if blown on a 
low-pressure circuit of ten or twenty 
volts, throw off burning globules of metal 
a distance of two or three feet. When 
the breadth has been cut down for a 
couple of inches at the centre the portion 
disrupted is almost entirely limited to this 
length, but the cutting down must be car- 
ried to a greater extent than with zinc. 
Unfortunately, aluminum, zine and cad- 
mium are highly electropositive to cop- 
per or brass, and in the presence of 
moisture this. at a difference of potential, 
It is 
therefore advised that the terminal blocks 
for fuses of these metals be tinned. A 
diagram is given, showing the conductivi- 
ty of allovs of cadmium, zine, tin zinc 
and lead zine of varving proportions.— 
Abstracted from the Electrician (Lon- 


don), January 5. 
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Applications of the Accelerometer. 


Some interesting applications of the 
Owens accelerometer are suggested in 
L’Industrie Électrique (Paris) for De- 
cember 25. This instrument was described 
in the issue of the ELECTRICAL REVIEW 
for December 9. In the article referred 
to above the operation of the accelerometer 
is explained and the translator goes on to 
say that besides its great value for study- 
ing traction problems it should be useful 
in developing automobile design. As the 
accelerometer is available for measuring 
negative accelerations as well as positive 
it can be used for studying braking ef- 
fects and offers a scientific method of 
controlling the brakes of a train. . By 
watching the instrument the engineer can 
tell at any moment the rate of retarda- 
tion and thus have his train under con- 
trol. 

The accelerometer, when used as an in- 


dicator of negative accelerations, can also 
be applied to determining certain losses 
in electrical machinery which are now at 
times measured by the so-called retarda- 
tion method, in which the retardation is 
determined by measuring the decrease in 
speed for an appreciable time. The in- 
strument will also be of value in studying 
air resistances and the friction of belts 


and gears. 


Electric Power in Germany. 

Consul-General Richard Guenther, 
Frankfort, Germany, has made a report 
concerning the utilization of waterways 
in Germany for the production of electric 
power. The Prussian department of pub- 
lic works has prepared a monograph with 
reference to the utilization of water power 
created through the canalization of. the 
rivers Mosselle and Saar. This mono- 
graph states that at the dam of the Mos- 
selle river, in Prussian territory, about 
35,000 horse-power, and in the territory 
of Lorraine about 5,000 horse-power, and 
at the dams of the Saar about 10,000 
horse-power will be available—a total of 
about 50,000 horse-power. This power 
will not at once be utilized at all the 
dams. Furnace gases developed in the 
process of blasting are already used for 
supplying large amounts of power to the 
iron furnaces in Lorraine and the Saar 


district. There is thus a rather unfavor- 
able market in this territory. For such 
larger cities as Coblenz, Trier and Metz, 
however, the power of the dams in the 
vicinity could be used profitably. This 
water power could also be made use of 
in running short railroad lines, as, for 
instance, the recently constructed Mosselle 
Valley Railroad from Trier to Bullay. 
The current could be used for navigation 
in the canal and for operating sluices and 


guards. 
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It is a great advantage in securing new 
business to give the prospective customer 
accurate knowledge with respect to the 
cost of using electricity, whether it. be 
for lighting, power or other purposes. Gen- 
eral statements as to its economy are not 
convincing. Figures should be presented 
and possibly. estimates submitted as to 
the probable cost to him if he adopts the 
new power. 

For example, the People’s Light, Heat 
and Power Company, of Springfield, Ohio, 
sent out not long since a circular letter 
stating that it was prepared to furnish 
power cheaper than the recipient of the 
letter could make it and that it was in 
a position to demonstrate this. It en- 
closed in this letter a postal card for 
reply, asking that certain questions upon 
the card be answered. These questions 
were: “Do you use power in any form?” 
“What kind of power—electric, steam, gas, 
water?” “Power used for 
and a space to be filled out indicating 
when a representative of the power com- 
pany might call. Replies were received 
from only about five per cent of these 
letters, so that it was necessary for a rep- 
resentative of the company to call on 
every one who had received a copy of the 
Jotter, nothing having been gained by it. 

Bearing directly on this subject are 
some fliers which are sent out by the 
Haverhill Electric Company, Haverhill, 
Mass. Each of these is devoted to some 
particular phase of electrical application. 
One deals with the incandescent lamp. 
It quotes the company’s rates for selling 
power, giving a schedule of the prices. 
Another explains the advantages of the 
arc lamp, gives the rates at which they 
are supplied and cared for, and estimates 
of the monthly cost of the lamps when 
used for different lengths of time. It 
also explains how the customer may esti- 
mate for himself what it would cost to 
light his store or shop with these lamps. 
This flier states that the company will fit 
the arc lamps with reflectors and other 
auxiliary appliances without expense to 
the customer. A third flier calls atten- 
tion to the advantages of the turndown 
incandescent lamp and shows three types 
of these lamps. Still another flier is de- 
voted to motors. It explains clearly the 
system of charging for motors and gives 
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A department devoted to the commercial development of Central Stations. 
for methods of increasing the demand for electric service. 


a table from which the prospective cus- 


tomer can deduce for himeelf the cost of 
running his factory by a motor. It then 
assumes a number of applications of a 
ten-horse-power motor: one running for 
250 hours per month, one for 126 hours 
per month and one operated for only 
one hour during the month. It shows 
what would be the cost of the service for 
each case. The cost of running the mo- 
tors is made up of two items: one, a 
service charge of $1.50 per horse-power 
of demand per month, the amount of de- 
mand to be determined by the supply com- 
pany after tests; the second item is the 
current charge and this ranges from 3.7 
cents down to 0.8 cent per kilowatt-hour, 
according to the amount of power con- 
sumed during the month. For customers 
whose use of power is very irregular—such, 
for example, as the one quoted above, 
where the motor was in service for an 
equivalent of one hour at full load only 
during the month—a non-contract service 
ig rendered at the regular rates for light- 
ing. A minimum charge for power of $1 
per month is made on this basis. 


The United Electric Light and Power 


Company, New York city, also issues cir-: 


culars showing what would be the approxi- 
mate cost of electric service for different 
classes of work. One of these is devoted 
to domestic appliances, such as broilers, 
tea-kettles, water-heaters, stoves, foot- 
warmers, curling-irons, flat-irons, etc. It 
quotes the price of each article and the 
operating cost per hour. For example, 
under the heading of “Broiler” the pur- 
chase price is given as $10.80 and the 
operating cost fifteen cents per hour. ‘This 
fifteen cents is the cost of running the 
broiler continuously for one hour, and 
as few culinary operations require an hour 
for carrying them out the cost of each 
use of the broiler will be, in general, con- 
siderably less than this; for example, to 
broil chops requires from four to eight 
minutes, so that, at the most, the cost of 
doing this on the electric broiler will not 
be more than two cents. Flat-irons cost 
from $4.25 to $5.75, depending on the 
size. The lighter ones can be operated 
at two cents an hour, the heavy ones for 
five and one-half cents an hour. Figures 
of this kind appeal directly to the house- 
holder and undoubtedly have considerably 
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more influence than a general statement 
of the economy of electric power. 


The Philadelphia Electric Company, 
Philadelphia, Pa., is sending out a mailing 
folder strikingly got up in red and black. 
The cut on the first page represents a 
well-dressed man heaving coal into a fur- 
nace door. The caption reads “Quit Heav- 
ing Coal.” The circular goes on to say: 
“heaving coal in a frock coat and a top 
hat looks ridiculous. Is that what you 
are doing? You can not write letters and 
shovel coal at the same time. You can’t 
give proper attention to the important 
details of your business and at the same 
time be annoyed by the petty troubles of 
a private power plant. It is no more reason- 
able to suppose that we can improve on 
your methods of conducting your busi- 
ness than it is to suppose that you can 
run a power plant as efficiently or as eco- 
nomically as we run our great power sta- 
tions. And that is the whole story in a 
nutshell! You can sell your products 
cheaper than we can make them—we can, 
sell you electric power for less money 
than it costs you to generate it. Doesn’t 
the argument appeal to you from a com- 
mon-sense standpoint? Is it not altogether 
reasonable? You don’t go into the mat- 
ter blindfolded; we don’t ask you to take 
any risks. We make all the preliminary 
tests and estimates free of charge, and if 
you are not convinced on receiving our 
report all you have to do is to reject it.” 
There is a postal card attached to this 
circular, which the recipient can use to 
obtain further information from the sup- 
ply company. 


A system of securing customers which 
has some advantages is to award the wir- 
ing of the houses to local contractors and 
to charge the tenant a fair rental for it. 
This induces the local wiring men to can- 
vass the town for subscribers to the benefit 
of the company. To avoid the expense of 
installing meters in every house, it is sug- 
gested that power be sold at a flat rate, 
and that the houses be grouped, one meter 
being installed for each group. The ob- 
ject of this meter is merely to prevent an 
unnecessary waste, and if the reading at 
any time is excessive, it is not difficult to 
detect the extravagant consumer.—Flec- 
trical Review (London). 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Magnetic Brake. 

A new magnetic brake has been brought 
out by the Electric Controller and Supply 
Company, of Cleveland, Ohio. ‘This is 
designated as the type “Q” brake, and is 
designed to be used on electrically driven 
machinery of from one to 100 horse-power. 

The type “Q” brake embodies some new 
and desirable features. Among these are 
the constant coefficient of friction, the 
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easy adjustment for wear, and the means 
by which the reliability is obtained. 

The friction plates of the brakes are of 
metal running in oil. The stationary 
plates are square, and are prevented from 
rotating by studs at the four corners of 
the friction case. They are free to move 
laterally. The moving plates are circu- 
lar, and are supported by and keyed to 
the hub. They are also free to move later- 
ally. The hub is made of steel, with keys 
cut from the solid, supported by and 
firmly keyed to the motor shaft. It is 
provided with an oil slinger to throw oil 
inside of the case and prevent it from run- 
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of the oil carries away the heat generated 
by the friction of the plates. 

The electromagnet operating the brake 
is mounted on the studs which prevent 
the stationary plates from revolving. The 
coil of this magnet is form-wound, thor- 
oughly insulated, and dried with a vacuum 
drying and impregnating process which 
converts the coil into a solid mass, thus 
excluding moisture and aiding in the dis- 
sipation of heat. 

The brake is released by an electromag- 
net excited by this coil. The magnet acts 
through a short air-gap, and operates 
quickly and softly with a small current. 
The braking force is applied axially and 
balanced within the frame of the brake, 
causing no unbalanced thrust on the 
bearings of the motor. The braking force 
is always constant, and equally effective 
with either direction of rotation. The 
adjustment of the braking force is made 
easily by simply screwing in or out the 
adjusting screw in the centre of the spring 
cover. When the total amount of wear on 
all the plates is equal to one-quarter of 
an inch, a new square plate can be placed 
in the friction case by removing the mag- 
net case and the two studs at the top. 
The brake releases on one-half full-load 
current as a maximum. On account of 
the large pole area, it does not drop back 
again until the current has fallen to about 
one-tenth of the full-load value, thus 
holding off the brake until the current 1s 
entirely cut off. 
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Group oF MAGNETIC BRAKES, SHOWING DIFFERENT SIZES. 


ung out at the hub opening. Lubricat- 
ing oil for the brake proper is placed in 
the case to a depth of one-half inch below 
the lowest point of the hub opening. The 
moving plates of the brake, dipping into 
this oil, throw it to the top of the case, 
from whence it drops back to the fric- 
tion plates. Thus not only is effective 
lubrication provided, but the circulation 


The brake is protected from the weather 
by the containing-case, which also pro- 
tects it from mechanical injury. All 
parts of the brake are standardized, and 
are machined from jigs, thus ensuring 
interchangeability of parts. It is designed 
in three forms, to meet the service de- 
manded in different classes of electrically 
driven machinery. 


The “Little Twister.” 
The Peru Electric Manufacturing Com- 
pany, Peru, Ind., has placed on the mar- 
ket a new line of fuseless rosettes desig- 


MOULDING. 


nated as the “Little Twister.” The name 
comes from the application, a half turn 
securing the cap to the base. 

This is a line of small but substantial 
rosettes, safe in construction, with pro- 


CLEAT. 


tected terminals and a lock spring prevent- 
ing the cap from working loose. 

The base and cap are made of thorough- 
ly vitrified porcelain with heavy brass ter- 
minals. The hole in the cap will take 
standard reenforced cord, and there is a 


CONCEALED. 


cavity in the cap accommodating a knot 
in the cord to take the strain off the ter- 
minals. | 

This line includes rosettes for moulding, 
cleat and concealed work. 
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Curtis Steam Turbines in Mining 
and Railway Work. 

The economy of the steam turbine at all 
loads is leading to its wide adoption for 
mining power purposes in conjunction 
with electricity as the intermediary. That 
the Curtis steam turbo-generator built by 
the General Electric Company, of Schenec- 
tady, N. Y., is meeting with much suc- 
cess in this class of work is shown by the 
following list of installations where it has 
been adopted : 

Seven 500-kilowatt, 2,300-volt, sixty- 
cycle alternating-current generators driv- 
en by Curtis turbines have been purchased 
by the Delaware, Lackawanna & Western 
Railroad Company for operating mining 
locomotives. and hoists 1n the coal mines 
at Scranton, Pa. Three of these machines 
were put in commercial service in Novem- 
ber, 1903, and such has been their suc- 
cess that another has since been installed 
and an order has been placed for three 
additional machines, which are now being 
installed at Nanticoke, Pa. Other Curtis 
turbines in process of construction for 
coal-mining work are a 500-kilowatt ma- 
chine at Iron Mountain, N. Y., for the 
Delaware & Hudson Railroad Company ; 
one 1,500-kilowatt and one seventy-five- 
kilowatt machines for the Cowanshaunock 
Coal and Coke Company, at Echo, Pa., and 
two seventy-five-kilowatt Curtis steam 
turbo-generators for the ‘North Jellico 
Coal Company, Louisville, Ky. 

One of the most recent adaptations of 
the turbine in this work is at Flat River, 
Mo. The Federal Lead Company will in- 
stall three 500-kilowatt, four-stage, 480- 
volt Curtis steam turbo-generators. These 
will operate at sixty cycles and three-phase 
for lighting and power work in the com- 
pany’s mines. A duplicate exciter system 
will be furnished consisting of a twenty- 
five-kilowatt turbo-generator set. In ad- 
dition to the above, the General Electric 
Company will also furnish a complete 
switchboard equipment for a three-phase 
power feeder system and for four single- 
phase lighting circuits. 

In other countries as well the steam 
turbine has been adopted to furnish power 
for mining purposes. The Consolidated 
Gold Fields Company, of South Africa, 
has one 1,000-kilowatt and three 500-kilo- 
watt Curtis steam turbines in successful 
operation. In the same country, also, the 
Witwaters Rand Deep Mining Company 
operates a 500-kilowatt turbine, using the 
power so generated in gold mining. In 
Japan a 1,000-kilowatt machine has been 
‘nstalled in the Miike Coal Mine. 

In clectric railroad engineering the 
steam turbine is meeting with favor also, 
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not only for suburban trolley systems, but 
in recent developments in the electrifica- 
tion of trunk lines. Power for the opera- 
tion of the Camden-Atlantic City portion 
of the Pennsylvania Railroad will be sup- 
plied by steam turbines, about 6,000 kilo- 
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GROWTH OF THE DEMAND-INDICATOR 
BUSINESS IN THE UNITED STATES. 


BY J. S. CODMAN. 


The Wright demand indicator was in- 
vented by Mr. Arthur Wright, of Brigh- 
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Fic. 1.—Racks WHERE TUBES ARE PLACED AFTER TUE Zeros Have BEEN DETERMINED. 


ton, England, for use with the Wright 
demand system of charging for electricity. 


watts being furnished in Curtis turbo- 
generators for this purpose. 
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Fic. 2.—ASSEMBLY BENCHES, WITH INDICATORS AWAITING INSPECTION. 


Battery Company Secures New Plant. 
The Rock Island Battery Company, 
Cincinnati, Ohio, whose plant was de- 
stroyed by fire January 11, has secured 
an entirely new factory building and has 
commenced the manufacture of its dry 
batteries on a larger scale than ever. 


This system was introduced in Brighton 
in 1893 and was promptly followed by 
increased sales and income, by greatly 
improved load-factor and by 8 large in- 
crease in the number of long-hour cus 
tomers. 


The first Wright indicator in the 
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United States was brought over from Eng- 
land in 1896 by Mr. R. S. Hale. In 
1897 Mr. Wright himself read before the 


National Electric Light Association at 


Niagara Falls a paper entitled “Profitable 
Extensions of Electricity Supply Sta- 
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1898 by the General Incandescent Arc 
Light Company, of New York, which pur- 
chased the right from the English com- 
pany. The business grew rapidly and was 
transferred to Pittsfield in 1903, where 
improved facilities were obtained and the 
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Fic, 8.—GENERAL VIEW OF TESTING AND A88EMBLY Room. 


tions,” in which he outlined his system 
in detail. This served to focus the at- 
tention of central station managers on the 
rate question and the principles enunci- 
ated by Mr. Wright rapidly gained recog- 
nition. At the present time a demand 
system of some form based on these prin- 
ciples is in use in the more prominent 
cities of the Union, such as New York, 
Chicago, Boston, Detroit, Cleveland, Cin- 


DuNTLEY AIR-COOLED ELECTRIC DRILL. 


annati, St. Louis, Topeka, Denver, St. 
Paul, Minneapolis, Seattle, Rochester, 
N. Y., and Springfield, Mass., as well as 
in a large number of the smaller cities. 
The manufacture of Wright demand 
indicators in this country was begun in 


present capacity of the works of the 
Stanley-G. I. Electrice Manufacturing 
Company is 1,000 indicators per week. 
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at Pittsfield Fig. 1 shows two racks where 
tubes are placed after the zeros have been 
determined, and on the right a rack with 
indicators complete and ready for testing. 

Fig. 2 shows some of the assembly 
benches with indicators awaiting inspec- 
tion, and Fig. 3 gives a general view of ` 
the testing and assembly room with three 
testing racks in the centre and in the 
background to the left the zero-setting 
benches. 


The Chicago Pneumatic Tool Com- 
pany’s Electric Drills. 


The accompanying illustrations show 
two types of the “Duntley” air-cooled port- 
able electric drill manufactured by the 
Chicago Pneumatic Tool Company, Chi- 
cago, Ill. 

“Duntley” air-cooled portable electric 
drills are made in six sizes, ranging in 
capacity from three-eighths of an inch 
to two and one-half inches in steel. The 
large and varied experience of this com- 
pany in the portable compressed-air tool 
business has been made use of in the 
designing of these electric drills, result- 
ing in many important features and im- 
provements exclusively its own. 

All of the windings of the drills are 
kept extremely cool under the heaviest 
work by means of forced circulation of 
air from fans revolving on the armature 
shafts. The planetary system of gearing 


DuNTLEY AIR-COOLED ELECTRIC DRILL. 


The business continues to grow, and for 
the first ten months of the present fiscal 
year, which dates from February 1, is 
already thirty-four per cent ahead of last 
year’s total. 

Of the illustrations given of the factory 


is used, resulting in absolutely balanced 
strains on the bearings and great me- 
chanical strength, with little wear on the 
gears. The pinion on the armature shaft 
is an integral part of the shaft, and all 
of the gears are hardened, thus reducing 


` 


160 


wear to a minimum. So nicely balanced 
are the mechanical parts, the gears, as 
far as possible, interchangeable with their 
air drills and the electrical design so well 
carried out, that a drill having a capacity 
of one and one-quarter-inch hole will run 
at full speed with a current consumption 
less than that of a thirty-two-candle-power 
incandescent lamp. 

Drills of one and three-quarters inches 
capacity and over have their armatures 
all geared to the drill spindle by means 
of planetary gearing. By means of this 
arrangement of armature and fields com- 
pactness and high power have been ob- 
tained, making a portable electric drill of 
remarkable efficiency. 

A magnetic “old man” is used with 
these drills. This is used entirely without 
bolts, the magnetic force being sufficient 
to hold it to the work against the pressure 
of the feed screw of the drill. The same 
current as is used in the drill is employed 
to produce the magnetic effect. 

Special Holophane Reflectors. 

The Holophane Glass Company, New 
York, N. Y., has placed upon the market 
special reflectors for eight, ten, sixteen 
and thirty-two-candle-power clear . and 
frosted lamps. i 

A great deal of time and effort has 
been spent in the past in producing effi- 
cient combinations consisting of scientific 
prismatic reflectors and, high: efficiency 
lamps. 

The sales department of the Holophane 
Glass Company has gone a step further 
and taken hold of the smaller units and 
designed some very effective shades to 


be used in this connection, making six 
styles, three of which are used for con- 


SPECIAL HOLOPHANE REFLECTOR. 


centrating the light and three of which 
are used for distributing the light. In 
one instance the downward light is said 
to be increased almost 800 per cent over 
that of the bare lamp. These reflectors 
are made to fit standard two and one- 
quarter-inch holders, are graceful in de- 
sign, presenting a very pretty appearance 
when used as shown in the illustration. 
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A New Motor-Speed Controller. 

An improved type of reversing motor- 
speed controller has been brought out by 
the Ward Leonard Electric Company, 
Bronxville, N. Y. This device controls 
both the armature and the field of the 
motor on forward speeds and the arma- 


REVERSING MOTOR-SPEED CONTROLLER—WITH 
CovER. 

ture on reverse speeds. It is fitted with 

automatic no-voltage release with an over- 

load circuit-breaker, and with remote- 

contro] push-buttons, enabling the oper- 


REVERSING MoTorR-SPEED CONTROLLER— WITH- 
OUT COVER. 


ator to stop the motor from any desired 
point. 

This controller is designed to meet 
very severe requirements. The require- 
ments of machine-tool and printing-press 
duty require that there shall be pro- 
vided an automatic quick-acting solenoid 
switch, “making” and “breaking” the 
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main-line circuit, the coil of which should 
be entirely dependent upon the line voltage 
and independent of the armature currents 
or field-currents. A further requirement 
is that this switch should not close until 
the lever controlling the resistance is in 
a position where the ermature will not 
be short-circuited. The remote-control 
system will open the main line switch 
by breaking a circuit of not over one- 
tenth of an ampere, after which the main 
switch can not be closed again until the 
lever has been moved to the starting point. 
It is required that the overload circuit- 
breaker should operate by breaking the 
circuit of the main line solenoid switch, 
thereby causing the switch to open. 

The requirements for the controlling 
resistance are also severe. This resist- 
ance is capable of carrying the full-load 
current continuously without undue heat- 
ing. When cold it will stand, without 
injury or alteration, a current of fifty per 
cent in excess of the full-load motor cur- 
rent for five minutes. When cold it will 
stand, without injury or alteration, a 
current double the full-load motor cur- 
rent, for one minute. The conductor is 
of a metallic alloy having a high-fusing 
point. The temperature coefficient is low 
and does not alter greatly when heated. 
This resistance is supported mechanically 
by the insulating material which sur- 
rounds it, so that in case the conductor 
be melted by excessive current it can not 
move. The controlling arm for the re- 
sistance does not carry current and is 
not alive. It is simply a carrier for the 
insulated, movable contacts. 

The movable contacts themselves are 
easily renewable, are self-aligning and self- 
adjusting and ride over any projection 
not more than one-sixteenth of an inch 
above the surface of the contact seg- 
ments. The main line solenoid switch 
is of the laminated type, having two con- 
tacts of the double-break type. There 
are two auxiliary, breaking devices for 
each contact, the final breaks being fitted 
with magnetic blow-outs. 


New York State Electrical Contrac- 
tors’ Association. 

About 100 delegates from various parts 
of the state attended the annual meeting 
of the New York State Electrical Con- 
tractors’ Association at the Iroquois Hotel, 
Buffalo, N. Y., January 16. An execu- 
tive session and general meeting were held 
during the morning and afternoon. In 
the evening a banquet was held at the 
Iroquois, H. I. Sackett, of Buffalo, acting 
as toastmaster. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


LARGE MORTGAGE FILED—The Trenton, Lakewood & Atlantic 
Railway Company has recorded a mortgage for $2,500,000 executed 
to the Standard Trust Company, of New York. The mortgage is 
to cover a proposed issue of forty-year five per cent bonds. The 
company was formed to construct a direct trolley line from Tren- 
ton, N. J., to the New Jersey shore. 


TO BUILD LARGE ELECTRIC PLANT—It is reported that a 
company with a capital of $2,000,000 has purchased the falls of 
Roanoke river in Mecklenburg at Eagle Point, about ten miles 
below Clarksville, Va., and proposes to establish an electric plant 
to furnish light and power to towns, mills and factories within a 
radius of fifty miles in Virginia and North Carolina. 


MUNICIPAL LIGHTING IN SEATTLE, WASH.—A newspaper 
despatch from Seattle, Wash., states that a few months’ experience 
with the city-owned lighting plant has proved it a failure. On 
February 1 the funds will be depleted. This condition is brought 
about by the fact that the revenues from commercial lighting dur- 
ing December amounted to only $824. It costs $2,000 a month to 
operate the plant. This does not include the replacing of worn- 
out material nor the adding of new apparatus. Nearly $750,000 
has been spent in the construction of the plant. The free light 
furnished for municipal purposes is not very extensive. The light- 
ing department declares that at the next election the voters must 
put through a $1,000,000 issue of bonds, or the plant will be shut 
down. 


APPLICATION FOR ANNULMENT DENIED—Attorney-General 
Mayer has denied the petition of Abraham Sartorius for permission 
to bring proceedings to annul the charter of the New York Elec- 
tric Lines Company, under which the Great Eastern Telephone 
Company proposes to establish an independent telephone service 
in New York city. He ruled that the respondent company has main- 
tained its right to corporate existence, although it has taken no 
Supplementary step toward exercising its rights. The company has 
elected the following directors: George R. Bidwell, William Graves, 
Richard M. Montgomery, Wayne W. Wilson, Edward M. Millard, 
Herman G. Loew, Percival E. Jones, D. A. Reynolds and George 
Riley. The board elected William Graves president, Herman G. 
Loew vice-president, Wayne W. Wilson secretary, D. A. Reynolds 
treasurer and George R. Bidwell manager. 


MEXICAN ELECTRICAL NOTES—La Electra. the Spanish 
light and power and street railway company of Guadalajara, is 
planning to develop power along the Santiago river between Las 
Juntas and San Cristobal for the purpose of transmitting current 
to Aguascalientes. Engineers have been employed to report on the 
project. The Facundo Perez water concession, covering the Santiago 
river between Las Juntas and San Cristobal, a distance of forty- 
live kilometres, was recently purchased by La Electra for $125,000. 
It is estimated that at least 30,000 horse-power can be developed. 
The distance from the Santiago river at San Cristobal to Aguas- 
calientes is something over 100 miles. A movement is said to be 
On foot to build an electric railway from Balsas, the terminus of 
the Mexican Central, to Chilpancingo, the capital of the state of 
Guerrero. The road would be about forty miles in length, passing 
through a mountainous district. The cost is estimated at $300,000. 


CHICAGO CARS STOPPED—Maurice F. Doty, traction expert 
for the city of Chicago, stopped traffic on January 17 on two cable 
lines running on Wabash avenue and State street, Chicago, III. 
Both lines are owned by the Chicago City Railway Company. The 
reason given by Mr. Doty is that the passengers are in danger 
because of the gates on the left side of the cars being left open 
While the cars traverse two squares on Wabash avenue between 


. Randolph and Madison streets. After conference with the mayor 


the cars were allowed to run as before. The tie-up on both lines 
continued for a little over two hours. Suits have been filed by the 


city in the circuit court against the Union Traction Company for 
$1,500,000, and against the City Railway Company for $500,000, for 
alleged violations of city ordinances. The actions are based solely 
on overcrowding of cars in December. There are 15,000 cases against 
the Union Traction Company and 5,000 cases against the City Rail- 
way Company, and in each case the maximum fine provided in the 
ordinances—$100 for each violation—is asked. 


CHICAGO & SOUTHERN TRACTION COMPANY BORROWS 
$2,000,000—It is announced that the Chicago & Southern Traction 
Company has obtained a loan of $2,000,000, secured by a thirty-year 
trust deed at five per cent given to the Western Trust and Savings 
Bank, Chicago, Ill. The loan is in the nature of a bond issue, and 
$800,000 will be issued at once. The Chicago & Southern Traction 
Company is a new Indiana corporation, first capitalized at $2,000,000, 
and has taken over the Indianapolis, Lafayette & Western Traction 
Company and other recent Indiana corporations. It has also 
absorbed the Chicago Electric Traction Company, and is construct- 
ing a permanent way in the gaps that remain to be filled between 
Chicago and Indianapolis. New York, Chicago and Indianapolis 
capitalists are interested in the proposition, which will eventually 
involve about $75,000,000. Of the roads now concerned in the pro- 
posed merger a capitalization of approximately $20,000,000 and a 
mortgage and bonded indebtedness of about $23,500,000 are repre- 
sented. The chief promoter of the plan of a continuous trolley 
between Chicago and New York is William S. Reed, of Chicago. 
and the first step in the matter was taken last fall, when arrange- 
ments were made for the purchase of the Chicago Electric Traction 
Company. The other members of the promotion committee are Isaac 
L. Rice, Samuel R. Shipley and George H. Day. 


NEW PUBLICATIONS. 


UNITED STATES GEOLOGICAL SURVEY—The United States 
Geological Survey, Department of the Interior, Washington, D. C., 
has issued a report upon the mineral resources of the United States, 
for the calendar year 1904. 


THE SCIENCE YEAR BOOK—“The Science Year Book for 1906,” 
edited by Major B. F. S. Baden-Powell, has just come to hand. This 
is the second issue of this useful and helpful handbook. It consists 
of a diary, a directory of scientific societies, and an astronomical 
calendar, and contains as well a series of reviews covering all 
branches of science. Among those contributing to this part of the 
work are Professor A. C. Haddon, E. W. Maunder, Dr. Gilbert T. 
Morgan, Dr. William J. S. Lockyer, Professor W. E. Ayrton, who 
gives a review of electrotechnics; Professor J. D. Cormack, who 
reviews engineering in general, and A. W. Porter, who gives a 
summary of physical science. There is a short department entitled 
“Glossary of Recently Introduced Scientific Terms and Names.” 
The caption is somewhat misleading, for this section is by no 
means complete and contains, as well, terms which have been 
long in use; such, for example, as “atom” and “series motor.” 
The list of books for the year is also far from complete, as there 
are but four works on engineering mentioned. This is surprising, 
considering the rate at which technical books are being turned out. 
The list of scientific and learned societies for Great Britain seems 
to be complete, but the coresponding list for the United States 
is defective; for example, such bodies as the American Society 
of Mechanical Engineers and the American Electrochemical Society 
are not mentioned. There is a bibliographical directory which 
is very good so far as it goes, but it is devoted principally to 
English men of science. The second half of the book consists of 
a diary for the year, which should be of particular value to those 
interested in astronomy. The book contains, as well, the usual 
tables of weights and measures, and physical data. While not a 
book appealing particularly to the engineer it should be helpful 
to those who devote their time to science. This work is published 
by King, Sell & Olding, Limited, 27 Chancery lane, London, W. C. 
The price is five shillings, foreign postage twenty cents. Any page 
will be furnished separately for two cents. 
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TELEPHONE AND TELEGRAPH. 


‘COVINGTON, KY.—Work has been started on a new telephone 
line from Sparta to Covington. 


FINDLAY, OHJO—The Arcadia Mutual Telephone Company has 
decided to build a toll line to Van Buren. 


BELFAST, ME.—The Liberty & Belfast Telephone Company is 
making extensive additions to its Morrill line. 


DETROIT, MICH.—The Sandusky (Mich.) Te:ephone Company 
is planning to put in a city and rural telephone line. 


SAN DIEGO, CAL.—The Home Telephone Company has placed 
in Operation its extensions to Coronado and National City. 


JEFFERSON, OHIO—The Jefferson Citizens’ Telephone Associa- 
tion has been formed to establish an exchange and connect with 
rural telephone lines in the adjacent and surrounding counties. 


CAMDEN, N. J.—The board of freeholders has passed a reso- 
lution giving the Delaware & Atlantic Telephone Company the 
privileges of laying conduits from Haddon Heights to the old 
borough line of Haddonfield. 


GREENSBURG, IND.—The Converse Telephone Company, which 
for the past five years has been a sublicensee of the Central Union 
Telephone Company, has severed its connections with the Bell 
interests and now connects with the independent systems. 


SEDAN, KAN.—The Missouri & Kansas Telephone Company has 
bought out the Dosbrough Telephone Company’s lines. The sale 
includes the local plants at Caney, Peru, Sedan, Cedarvale, Hewins, 
Elgin and Chautauqua. The old company also had toll lines all 


over the county, west to Dexter in Cowley county and to Pawhuska, 
Osage nation. 


PITTSBURG, PA.—A most extensive system of telephones has 
been put into service by the Pittsburg Coal Company and its allied 
and subsidiary companies. A total of 139 miles, with a large 
number of stores, machine shops, railroad offices, etc., as well as 
the general offices, are now connected by the one telephone com- 
pany. For this purpose over 500 miles of line were used. 


UTICA, N. Y.—The Utica Home Telephone Company has elected 
the following officers; directors, Edgar B. Odell, Henry F. Miller, 
Edward L. Barber, of Wauseon, Ohio; George R. Fuller, of 
Rochester; Eduard Bushinger, T. Harvey Ferris, T. S. Lane, of 
Rochester; William I. Taber, of Herkimer, and Charles H. Poole. 
E. B. Odell was elected president, Henry F. Miller vice-president, 


Eduard Bushinger treasurer and Charles H. Poole secretary and 
general manager. 


NEW YORK, N. Y.—Fire Commissioner O’Brien has given orders 
for the installation of telephones in all the engine houses in Man- 
hattan and the Bronx so as to supplement the present fire-alarm 
system. Every engine house in the two boroughs will be connected 
by telephone with police headquarters and also with fire head- 
quarters. There will also be connection with the public system. 
In case of an accident to any part of the wires of the signal system 
the telephone can be used to notify the department of fires and 
to call out the engines. 


MANSFIELD, OHIO—-At the annual meeting of the stockholders 
of the Mansfield Telephone Company the following board of direc- 
tors was elected: B. J. Balliett, John L. Baxter, A. B. Beverstock, 
Frank W. Bloor, Louis Brucker, F. M. Bushnell, A. L. Cameron, 
Reid Carpenter, S. N. Ford, W. E. Loughridge, W. B. Martin, Bur- 
ton Preston, J. A. Rigby, C. W. Upson, M. D. Ward. The board of 
directors organized by reelecting the present officers: S. N. Ford, 
president; John L. Baxter, vice-president, M. D. Ward, secretary 
and treasurer, and S. E. Ward, manager. A dividend of two per 
cent was declared. A report was made showing that the company 
has in operation 3,300 telephones. 


TROY, N. Y.—Excellent telephone service is now provided 
for residents of the towns and villages in Washington county and 
the north by the Hudson River & New England Telephone Com- 
pany, which operates in territory recently sublicensed by the 
Granville Telephone Company. Direct communication is obtain- 
able with all the large cities and towns of the county by people 
in Granville, Middle Granville, North Granville, West Granville, 
South Granville, Cambridge, Shushan, Salem, Pawlet, Hartford, Heb- 
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ron, West Hebron, West Pawlet, Rupert, West Rupert, Lake St. 


Catherine, Truthville, Slateville, Slyboro, Raceville, Comstock’s and- 


Fort Ann. 


BRIDGEPORT, CT.—The Southern New England Telephone 
Company made the past year the banner one in its history so far 
as new work is concerned. The extension of its lines throughout 
the state and the installation of new telephones have been unprec- 
edented. In the aggregate 8,000 new telephones have been put in 
by the company, making a service of upward of 41,000 at the pres- 
ent time. The reduced rates in the cities of Bridgeport, New Haven 
and Hartford went into effect January 1, and the current year will 
see a notable increase in the installation of new instruments in 
these cities. The company’s plans for the new year contemplate 
the largest amount of work that has been undertaken in any single 
year since its organization. 


AUGUSTA, GA.—The Postal Telegraph company has instituted 
legal proceedings to secure condemnation of a right of way for the 
company on the right of way of the Georgia Railroad between Au- 
gusta and Atlanta, and Macon, the increasing business of the Postal 
company making it necessary for it to own its own line between 
Augusta and Atlanta and between Augusta and Macon. According 
to the petition the Postal desires to use the right of way of the 
Georgia road from the Gwinnett street crossing in Augusta, through 
the counties of Richmond, Columbia, McDuffie, Warren, Taliaferro, 
Green, Morgan, Walton, Newton, Rockdale and DeKalb, at a point 
near the line of Fulton and DeKalb counties near Atlanta; also from 
Camak, Warren county, westward, through the counties of Warren, 
Hancock, Baldwin, Jones and Bibb into Macon as far as the road’s 
right of way extends. 


PROVIDENCE, R. I.—Substantial additions to the real estate 
holdings of the Providence Telephone Company were made during 
1905. The central exchange on Union street was remodelled and 
enlarged, and with two additional stories the company has excel- 
lent offices for the various administrative departments and room 
for a new switchboard having a maximum capacity of 9,600 lines. 
The enlargement of the Broad street exchange increased its capacity 
150 per cent, and the new buildings and additions provided for New- 
port, North Attleboro and Narragansett Pier, while not included in 
Providence real estate transactions, have a direct local bearing, in 
that they enable Providence people to communicate with a large 
number of new subscribers, and thus augment the value of the 
service. Land for new exchanges has been purchased in Olneyville, 
Warren, Pawtucket and East Providence. 


BINGHAMTON, N. Y.—Plans are said to be under considera- 
tion for the consolidation of the long-distance lines of a number 
of independent telephone companies, including the York State 
Telephone Company, which operates the exchanges in Binghamton, 
Elmira and other places. These plans have not been developed 
sufficiently so that any details can be given, nor can it be sald 
how many companies will be included in the consolidation. Accord- 
ing to the present system there are a large number of separate 
independent telephones, many of them having interurban con- 
nections and which have working agreements whereby long-distance 
service is furnished. These long-distance connections are under 
many managements at present. The plan under consideration is 
to unite all of them under one management. In this manner 
and by building some of the connecting links that are still lacking 
it is thought that the service can be much improved. 


NEW HAVEN, CT.—The Southern New England Telephone Com- 
pany will make another increase in its capital stock next July by 
an issue of 5,000 shares of stock. This will be offered to the stock- 
holders of the company on the same basis as previous issues of 
stock, namely, at par of $100 a share. It will be the first issue of 
stock to be made by the company since the rights were given by 
the general assembly to the company to increase its capitalization 
to $10,000,000. The present capitalization is $5,000,000. This 
amount was reached last fall, the company having been making 
increases from time to time during the past four years from $3,000,- 
000. In view of the important improvements now being made 
President Morris F. Tyler asked the general assembly at the last 
session to give the company higher capitalization. The annual 
meeting of the stockholders will be held on Tuesday, January 30, 
when arrangements will be made for the issue of the new stock. 
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ELECTRIC LIGHTING. 


FULTON, KY.—H. F. Oliver has sold his interest in the Electric 
Light and Power Company to J. H. McClure for $10,500. 

CANNELTON, IND.—Fire partially wrecked the city’s electric 
light plant, entailing a loss of $2,300. The insurance is $1,000. 

TROY, N. Y.—A new electric light plant is now being erected 
at Luzerne to furnish light for the village of Corinth. The Corinth 
plant will be operated by water power from Palmer. 

FRANKLIN, PA.—The Franklin Extended Electric Company 
has been reorganized and the following officers elected: president, 
Jacob Custer; secretary, N. P. Shaffer; treasurer, Joseph Cauffel. 


CLEVELAND, OHIO—The Cleveland Electric Illuminating Com- 
pany will supply arc lights to the city at $69.72 per lamp during 
1906. This is a drop of $3.84 from last year’s rate, which was 
$73.56. 


MARION, N. C.—Local parties have let to W. W. Lotspeich, Ashe- 
ville, N. C., the contract for the construction of an electric light 
and power plant. Charles E. Waddell, Biltmore, N. C., is consulting 
engineer. 


CHESTER, PA.—The stockholders of the Chester Electric Light 
and Power Company have elected officers ag follows: president, 
John B. Black; secretary, Thomas A. Hall; treasurer, B. Hilyard 
Sweeney. 


LEBANON, PA.—At the annual meeting of stockholders of the 
Edison Electric Illuminating Company, these directors were elected: 
John A. Rigg, W. A. Rosen, Walter A. Rigg, Isa I. L. Jones, W. R. 
McIlvaine, Joseph L. Caven and K. A. Fichthorn. 


WILMINGTON, DEL.—The Delaware Water Improvement Com- 
pany has contracted with the post commander at Fort DuPont to 
light the reservation by electricity. Fourteen hundred incandescent 
lamps of sixteen and thirty-two candle-power will be used. 


WASHINGTON, PA.—At a meeting of the stockholders of the 
Washington Electric Light and Power Company the board of 
directors for the year 1906 was elected as follows: B. M. Clark, 
John R. Kuntz, John W. Donnan, A. M. McElroy, J. Y. Scott, James 
Kuntz, Jr., and J. L. Thistle. 


MUSKEGON, MICH.—The American Light and Traction Com- 
pany has purchased the properties of the Lacomb Electric Com- 
pany, of Denver, Col., and the Muskegon Traction and Light 
Company, of Muskegon, Mich. The system of the latter property 
consists of gas and electric light plants and a street railway. 


ROCK HILL, S. C—The control of the Rock Hill Water, Light 
and Power Company has passed to the Carolina Power Company. 
The Carolina Power Company now has control of the plants in Flor- 
ence, Darlington and Marion, S. C. The water, light and power 
company has for the past ten or twelve years had control in Rock 
Hill. 


ALTOONA, PA.—At a meeting of the stockholders of the Citi- 
zens’ Electric Light Company a vote was taken on the proposition 
to bond the plant for $100,000, increasing the capital of the com- 
pany to that amount. The vote stood 1,974 for the loan and 199 
against it. With the additional capital the company will extend its 
lines, 


ALBANY, N. Y.—In the matter of the application of the Goshen 
Illuminating Company, of Goshen, the state gas and electric com- 
mission has granted a certificate of authority to transact business 
and to issue $15,000 of bonds and $15,000 of stock. The applica- 
= asked for consent to issue $15,000 of stock and $20,000 of 

nds. 


EDWARDSVILLE, ILL.—Edwardsville has granted a fifty-year 
franchise to Congressman W. B. McKinley, of Champaign, to fur- 
nish electric light and power, steam heat and power, and gas for 
_ fuel and illuminating purposes to the city. The McKinley syndi- 
cate has also secured an option on the Edwardsville Light and 
Power Company’s plant. 


TOPEKA, KAN—At a meeting of the directors of the Topeka 
Edison Company the old officers of the company were reelected as 
follows: president, L. E. Myers; vice-president, W. H. Wilson; sec- 
retary, A. H. Purdy; treasurer, George B. Caldwell. The company 
purposes installing next month two new dynamos with a combined 
capacity of 1,500 horse-power. 
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BRADFORD, PA.—At the annual meeting of the Bradford Elec- 
tric Light and Power Company the following officers were elected: 
president, George H. Potter; vice-president, D. W. Robertson; sec- 
retary and manager, J. H. Rose; treasurer, Frank Hamilton. The 
directors chosen were George H. Potter, D. W. Robertson, J. H. 
Rose, John Fitzgibbon and John Scott. 


WALLA WALLA, WASH.—The Northwestern Gas and Electric 
Company, of Walla Walla, of which Isaac Anderson, of Spokane, 
is president, has voted to increase its capital stock from $650,000 
to $1,000,000. This money is to be used in improving its plant on 
the Walla Walla river and in providing more electricity for manufac- 
turing establishments in Walla Walla and Pendleton. 


SARATOGA SPRINGS, N. Y.—The Saratoga Gas, Electric Light 
and Power Company has reelected the following: president, Edgar 
T. Brackett, of Saratoga Springs; vice-president, Eugene L. Ashley, 
of Glens Falls; secretary, Elmer J. West, of Glens Falls. The other 
directors include Hiram C. Todd, of Saratoga Springs; Charles E. 
Parsons, of Albany, and Walter Trumbull, of Salem, Mass. 


HOLLIDAYSBURG, PA.—These officers of the Hollidaysburg 
Electric Light and Power Company were elected at the annual meet- 
ing: president, James W. Gromiller; vice-president, W. H. Mark- 
land; secretary and treasurer, John W. Cliber; superintendent, 
William A. Frank; board of directors, J. W. Gromiller, W. H. 
Markland, O. P. Brush, J. W. Goodfellow, the Hon. J. Lee Plummer, 
J. L. Hartman. 


HARRISBURG, PA.—The York Haven power plant has com- 
pleted its line to Middletown, and power has been turned on. From 
Middletown the line will be pushed to Steeltown as rapidly as pos- 
sible, the poles already having been erected to the lower end of 
Highspire. It is said that when the line is completed to Steeltown 
and the substation erected and furnished the work will represent 
an outlay of $100,000. 


BETHLEHEM, PA.—At the annual meeting of the stockholders 
of the Bethlehem Electric Light Company the following board of 
directors was elected: James Thomas, of Catasauqua; Andrew S. 
Keck, W. S. Hall, C. N. Wagner and H. C. Trexler, of Allentown, 
and Truman M. Dodson and C. A. Wolfe, of Bethlehem. After 
adjournment the board organized by electing Mr. Trexler president 
and Mr. Wagner secretary and treasurer, 


PASSAIC, N. J.—The city council of Passaic, N. J., has awarded 
to the Public Service Corporation a five-year contract for lighting 
the city. The price for arc lights is reduced from $105 to $85, of 
street incandescents from $18 to $15 and incandescent service for 
public buildings from eighteen cents to ten cents per kilowatt-hour. 
Incandescents for private use are to be twelve cents for the first two 
years, eleven cents for the next two and ten cents thereafter. 


PORTLAND, ORE.—The Mount Hood Electric Company, which 
is establishing a large power plant at the junction of the Sandy 
and Bull Run rivers, ig to reach the boundaries of Portland within 
six months with its wires. Active work is now progressing on the 
canal which will convey the water from the Upper Sandy to the 
location of the plant and, barring any unexpected delay, the plant 
will be completed in eight months and in operation inside of one 
year. 


CAMDEN, N. J.—Acting upon the suggestion contained in the 
first annual message of Mayor Ellis, the Camden council has taken 
steps toward providing a municipal lighting plant for the city at 
the expiration of the present contracts. With a view of ascertain- 
ing the cost of such a plant and the probable time which would be 
needed to construct it, the council passed resolutions calling upon 
the city solicitor for information as to necessary legal steps, and 
upon the city engineer as to the probable cost of a site and the 
length of time necessary to build and equip such a plant. 


KEARNEY, N. J.—The Kearney common council has instructed 
the town attorney to prepare a bill to be presented to the legislature 
which will empower the council to bond the town for the erection 
of a municipal lighting plant. The Public Service Corporation now 
lights the streets of the town and is paid $100 a year for arc lights 
and $16 for incandescents. The contract expired last August and 
since that time the council has refused to renew it or enter into 
a new one. It is proposed to erect the plant at the foot of Johnson 
avenue, along the Erie railroad and Passaic river, on land owned 
by the town. 
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ELECTRIC RAILWAYS. 


PEORIA, ILL.—The McKinley Traction Syndicate is preparing 
to extend its lines from Illinois into Indiana. It is proposed to run 
the line through West Lebanon, Williamsport and Attica. 


LANSING, MICH.—The Platt Heat and Power Company has 
secured practically all of the right of way for the Grand Ledge 
electric railroad, and announces that the road will be built dur- 
ing the year. 


ROCHESTER, N. Y.—The contract for building the Rochester, 
Syracuse & Eastern electric road from Lyons to Port Byron, twenty- 


two miles, will be let by the Syracuse Railroad Construction Com- 
pany before April 1. 


SHARON, PA.—At the annual meeting of the Sharon Railway 
Company the following officers were elected for the ensuing year: 
president, Simon Perkins, Sharon; secretary, G. A. Richardson, 
New York; treasurer, P. A. Higgs, Sharon. 


SAN FRANCISCO, CAL.—The Northern Electric Company, 
which proposes to build a standard gauge railroad from Chico to 
Oroville, Cal., with various extensions to other towns, has doubled 


its capital, making it $6,000,000, and authorized $6,000,000 bonds 
for construction. 


CRIPPLE CREEK, COL.—Amended articles for incorporation have 
been filed by the Pueblo Suburban Traction and Lighting Company. 
The amendment authorizes an issuance of 10,000 shares of preferred 


stock with a par value of $100 each. This will do away with the 
issuing of bonds. 


BLOOMINGTON, ILL.—Holdenpyl, Walbridge & Company, of 


New York, which bought the Bloomington & Normal Street Railway 


heating and lighting system for $1,000,000, have sold the property 
to the McKinley syndicate, which is building and operating inter- 
urban lines throughout Illinois. 


MOUNT STERLING, KY.—The city council of Mount Sterling 
has granted a franchise for a street railway to Younger Alexander, 
J. M. Bigstaff, W. A. Thomason and others. This franchise assures 
the building of the Paris and Mount Sterling interurban lines, 
and the survey will be begun at once. 


KNOXVILLE, TENN.—The Knox county and Blount county 
courts have voted a franchise to the Knoxville-Maryville electric 
line which it is proposed to build between Knoxville and Mary- 
ville, the county seat of Blount county. The road has already been 
chartered. Cincinnati capitalists are behind it. 


ANNISTON, ALA.—At a meeting of the city council of Oxford 
the Anniston Electric and Gas Company was granted a franchise 
for building an electric road to Hobson City. Application will 
later be made to the local authorities of Hobson City for a fran- 
chise for the purpose of extending the line to Hobson City park. 


HUTCHINSON, KAN.—Emerson Carey, K. E. Sentney and 
Charles Williams, representing local capitalists, have purchased 
the Hutchinson Street Railway Company and will change the present 
horse-car line into an electric street railway. A company is being 


formed to finance the road, and it is expected that the change 
will be made next spring. 


JOLIET, ILL.—The Joliet & Southern Traction Company has 
been granted a fifty-year franchise by the board of highway com- 
missioners to build and operate an electric railway. This is the 
company which is promoting an electric line from Joliet to Dwight, 
to go through the counties of Will, Grundy and Livingston, and 
with branches to Morris, Coal City and South Wilmington. 


HIBBING, MINN.—Work will begin at once on the construction 
of a trolley line from Biwabik to Hibbing, the funds having been 
secured by sale of bonds. The range towns which will be tapped by 
the new line in their order from Biwabik are: McKinley, Elba, 
Sparta, Eveleth, Virginia, Mountain Iron, Buhl, Chisholm, Hibbing 
and Mahoning location. The road will cost $800,000 and will be 
known as the Missabe Range Traction Company. 


READING, PA.—At the annual meeting of the East Reading 
Electric Railway Company the following were elected as directors: 
George W. Bard, A. J. Brumbach, Jonathan G. Leinbach, J. A. 
Strohecker, Frank P. Esterly, William R. MclIlvain and William 
Mcllvain. The board reorganized by electing the following officers: 
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president, A. J. Brumbach; vice-president, Jonathan G. Leinbach; 
secretary, William R. McIlvain; treasurer, A. Raymond Bard. 


WILMINGTON, DEL.—Announcement has been made that work 
will soon be commenced on the line of the Delaware Interurban 
Railway, which will extend for the present from Wilmington through 
Elsmere, Marshallton and Newark to Elkton. In order to secure 
the bonds which will be issued the company has filed a mortgage 
tor $600,000 to the Equitable Guarantee and Trust Company. West- 
ern capital has been obtained. At least 20,000 people live on the 


route of the proposed railway and it is intended to carry freight 
as well as passengers. 


HAGERSTOWN, MD.—The Cumberland Valley Railroad Com- 
pany has a large force of men at work on the erection of a power- 
house near Chambersburg. In addition to furnishing current for 
power and light at the shops of the company it will be used to 
operate the cars on the Greencastle & Chambersburg trolley line. 
Power will also be used for the operation of electric cars over the 
steam road known as the Waynesboro branch. If the latter proves 
satisfactory electric cars will likely be run over the South Penn 
road. The plant will cost about $100,000. 


LOUISVILLE, KY.—Improvements and extension involving an 
expenditure of not less than $750,000, and possibly $1,000,000. are 
to be made by the officers and directors of the Louisville Rail- 
way Company this year. The plans, as outlined, comprehend the 
addition of a large storage battery installation to the power equip- 
ment; the extension of the Eighteenth-street-road line four miles 
beyond its present terminus; the probable extensions of all the 
interurban lines of the company; the purchase of a large number 
of new cars of the latest design and largest capacity, and the build- 
ing of ten miles of new lines in the city. 


FLORENCE, COL.—The city council has granted a twenty-five- 
vear franchise to F. S. Granger, of San Diego, to operate a street 
car line in Florence. With the approval of this street car fran- 
chise a complete system for Fremont county is assured, as a fran- 
chise was granted by Canon City some weeks ago. Mr. Granger 
guarantees to start work in six months and to have the line com- 
pleted in one year. He pays the city two per cent of the gross 
earnings after 1911. An extension of the system will be made to 
the outlying coal camps, including Williamsburg, Rockvale, Coal 
creek and Radiant. The latter is seven miles from Florence. 


BOSTON, MASS.—A. B. Turner, of Boston, representing a num- 
ber of American capitalists, recently secured a charter from the 
Canadian government for an electric railway to run parallel with 
the St. Lawrence river and lake Ontario from Cornwall to Toronto. 
Mr. Turner also obtained a provincial charter for a road from 
Ottawa to Brockville. It is said that nearly every town council 
and township board along the contemplated route expressed a 
willingness to subscribe for any bonds that might be offered. Power 
will be derived from the falls at Trent river. Both passengers 


and freight will be carried, the latter, however, being transported 
at night. 


DENVER, COL.—It is announced that the Westinghouse com- 
pany will build an electric line between Denver and Leadville, The 
electric service will form a network of lines around Leadville, 
touching many mines. A tunnel will be driven through the Mes- 
quite range. H. T. Herr, who has resigned as acting general 
superintendent of the Denver & Rio Grande, will have charge of 
construction of the new electric lines. The distance will be by electric 
from Denver to Leadville 115 miles, compared with 151 by Colo- 
rado & Southern, 209 by Colorado Midland and 275 by Denver & 


Rio Grande. Two power-houses will be erected, one near Denver 
and the other near Leadville. 


SHENANDOAH, PA.—The following directors were elected at 
the annual meeting of stockholders of the Schuylkill Railway: 
G. H. Gerber, of Reading; MacHenry Wilhelm, W. S. Leib, Ashland; 
J. S. Housenick, John Mieldazis, Dr. D. J. Langton, Shenandoah; 
Dr. J. C. Biddle, Fountain Springs; Dr. C. A. Bleiler, Frackville; 
Dr. G. K. Binkey, Orwigsburg; Alex Scott, Frackville. The direc- 
tors organized by electing the following officers: president, G. H. 
Gerber; vice-president, Dr. J. C. Biddle; secretary, MacHenry Wil- 
helm; treasurer, Dr. D. J. Langton. The directors and officers dis- 
cussed extensions and improvements, and it is understood that 
considerable work will be done as soon as the weather permits. 
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PERSONAL MENTION. 


CAPTAIN W. L. CANDEE, manager of the Okonite Company, 
New York, and Mrs. Candee sailed on the Majestic on Wednesday. 
Mr. and Mrs. Candee will be gone about a month visiting Lon- 
don and Paris. 


MR. E. J. KULAS, manager of the Brilliant Electric Company, 
Cleveland, Ohio, recently made a fiying trip for the establishing of 
agencies in New York, Boston, Providence and Philadelphia for the 
sale of the Brilliant incandescent lamp. ; 


MR. MILTON B. OVERLY, general manager of the United States 
Telephone Company, Cleveland, Ohio, has resigned, and will have 
charge of construction work for the E. L. Barber syndicate, which 
is building a telephone system to connect Louisville, Ky., and the 
Gulf of Mexico. Mr. Overley’s headquarters will be at Louisville. 


MR. MARSHALL G. LINN has been appointed superintendent 
of the Bloomington & Normal (Ill.) Street Railway line and the 
heat, light and power plants of the system, and also of the Con- 
sumers’ company, both owned by the McKinley syndicate. Mr. Linn’s 
headquarters wiil be at the Consumers’ company’s office in Bloom- 
ington. 


MR. J. R. HARRIGAN has been appointed general manager of 
the Zanesville (Ohio) Railway, Light and Power Company, vice 
W. A. Gibbs, resigned. For some time Mr. Harrigan had been gen- 
eral manager of the Columbus, Newark & Zanesville Electric Rail- 
way and the Columbus, Buckeye Lake & Newark Traction Company, 
with headquarters at Newark, Ohio. 


MR. HORACE E. ANDREWS, formerly president of the Cleve- 
land (Ohio) electric railway, has been placed in charge of the New 
York Central & Hudson River Railroad’s newly acquired traction 
properties, with headquarters at the Grand Central station. Mr. 
Andrews is president of the Mohawk Valley Company, which is the 
holding company of the New -York Central’s traction lines. 


NEW INCORPORATIONS. 


LINCOLN, NEB.—Elm Grove Telephone Company, of Antelope 
county. $5,000. 


COLUMBUS, OHIO—Massillon Light, Heat and Power Company. 
Increased from $120,000 to $300,000. 


PENNSBORO, TENN.—The Hope Electric Company has been 
incorporated with $5,000 capital stock to construct and equip elec- 
tric plants. 


JEFFERSON, OHIO—Citizens’ Telephone Company. $6,000. 
Incorporators: S. R. Fetch, E. C. Lampson, C. W. Crosley, A. M. 
Fairchild, O. E. Mead. 


HARTFORD, CT.—The Reed & Volk Electrical Company has been 
incorporated with a capital of $10,000. The incorporators are Joseph 
A. Volk, William H. Reed and Joseph A. Volk, Jr. 


CLEVELAND, OHIO—The W. J. Barr Electric Company has 
been incorporated with a capital of $75,000 by W. J. Barr, W. Bur- 
rell, G. M. Little, D. P. Foster and W. E. Patterson. 


OLYMPIA, WASH.—The Spokane Northern Electric Railway 
Company. To construct, operate and maintain railroads, ware- 
houses, wharves and terminals in Washington and Idaho. $250,000. 
Incorporators: Francis H. Cook, L. C. Cook and Austin A. Gubser. 


HARTFORD, CT.—Articles of incorporation for the Electric 
Cable Company have been filed with the town clerk. The company 
intends to make reels, armatures, dynamos and electric motors and 
other kinds of electrical apparatus. It is capitalized at $500,000, 
but will begin business with $5,000. Incorporators: Edwin W. 


Moore, F. H. Cowles, of Greenwich, and I. N. Shreve, of Scarsdale, 
N. Y. 


SEATTLE, WASH.—A ten-million-dollar corporation, which pro- 
poses to organize and maintain a general wireless telegraph busi- 
ness, has been formed with headquarters in Seattle by San Fran- 
cisco men. The corporation is known as the United States Wireless 
Printing Telegraph Company. The articles of incorporation em- 
power it to create, obtain, operate or dispose of devices now known 
or hereafter to be known for the transmission of verbal or pictorial 
messages. The incorporators are: W. D. Valentine, J. M. Duke, 
W. B. Kellogg, S. L. Phillips, John H. Marble, and J. D. Lederman, 
of San Francisco, and A, F. McLaine, of Tacoma. 
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BLECTRICAL SECURITIES. 


The further evidence of public participation in the stock mar- 
ket last week gave support to the feeling that the bull campaign is 
not only progressing steadily, but that it is expanding to a con- 
siderable degree. Buoyancy, as well as considerable activity, has 
characterized much of the recent speculation. Commisson houses 
are not complaining so much of the absence of public buying. An 
encouraging feature in this buying is that much of it is of an 
investment character. The upward trend of prices last week was 
more pronounced than in some time. Sharp net advances were 
made for practically all of the active issues, with, in some cases, 
new high-price records. The December statistics were notable for 
establishing a new high record for monthly exports, viz., $199,709,068, 
against $145,253,259 a year ago, and the previous best monthly show- 
ing of $174,800,000 for December, 1903. December imports of 
$101,155,363, while below the best monthly total, were the best for 
any December. December’s excess of exports over imports was 
$98,553,705, or the largest on record for this item in any month. 
Foreign trade figures for the year 1905 show new high records for 
any calendar year, as regards both exports and imports. Total 
exports were $1,626,962,343, against $1,451,318,470 a year ago; while 
imports totaled $1,179,358,846 against $1,035,909,190 a year ago. 
While it can not be said that there is no room for apprehension in 
the stock market, the outlook has distinctly improved. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 20. 


New York: Closing. 
Brooklyn Rapid Transit................000. 90% 
Consolidated GasS............. ccc ccc et eens 17214 
General Electric... 2... cc cece ee eens 178% 
Interborough Rapid Transit................. 235% 
Kings County Electric (ex rights)......... 175 
Manhattan Elevated................00cceeee 16014 
Metropolitan Street Railway..........ee.ee. 124% 
New York & New Jersey Telephone........ 154% 
Westinghouse Manufacturing Company...... 190 

Boston: Closing. 
American Telephone and Telegraph......... 142% 
Edison Electric Illuminating................ 248 
Massachusetts Electric................... .-. 69 
New England Telephone.................... 138 


Western Telephone and Telegraph preferred 97 


The directors of the Western Telephone and Telegraph Com- 
pany have declared the regular semi-annual dividend of 2% per 
cent on the preferred stock, payable February 1. 


Philadelphia: 


Electric Company of America.............. 113 
Electric Storage Battery common............ 85 
Electric Storage Battery preferred........... 85 
Philadelphia Electric. .............. 22 c ues 8 
Philadelphia Rapid Transit................. 32% 
United Gas Improvement...... ice cova EE 97% 


It is stated that as a result of continued industrial activity and 
the increased demand for electrical goods in general, the business 
of the Electric Storage Battery Company has shown a consider- 
able increase. 


Chicago: Closing. 
Chicago Telephone...................00ceee 1381 
Chicago Edison Light....................0.- 159 
Metropolitan Elevated.................00aee 72% 
National Carbon common................... 81 
National Carbon preferred.................. 117 
Union Traction common..................6. 12 
Union Traction preferred................... 40 


A regular dividend of 134 per cent has been declared on National 
Carbon preferred, payable February 26. Books close February 5 
and reopen February 27. The annual meeting will be held Febru- 
ary 26. 


An increase in the capital of the Chicago Telephone Company 
was suggested in the report of President Arthur D. Wheeler at 
the annual meeting. The stockholders reelected the old directors. 
The financial report for the year ended December 31 showed that 
gross earnings increased $758,226, and net increased $63,194. The 
earnings applicable to stock were $1,626,811, or 11.62 per cent on 
the outstanding capital of $14,000,000. This compares with net 
earnings in 1904 of $1.563,616, or 11.17 per cent on the capital. 
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INDUSTRIAL ITEMS. 


THE CONSUMERS’ RUBBER COMPANY, Bristol, R. [., of 
which Mr. T. McCarty is president and treasurer, is now manu- 
facturing insulated wires and cables. 


THE NATIONAL CARBON COMPANY, Cleveland, Ohio, is dis- 
tributing a handsome calendar for 1906. This calendar, as usual, 
gives the moonlight schedule for the year. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has issued bulletin No. 3108, descriptive of its single- 


phase induction motors, class 28 BA, of one-tenth and one-eighth 
horse-power. 


THE STANDARD ELECTRICAL MANUFACTURING COM- 
PANY, Niles, Ohio, manufacturer of the “Star” and “Mill” types 


of incandescent lamps, is soon to put on the market a new line of 
fan-motor apparatus. 


THE WARNER ARC LAMP COMPANY, Muncie, Ind., advises 
that it has been awarded, during the past two weeks, eight com- 


plete contracts for municipal installations of the Warner inter- 
changeable enclosed arc lamps. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., has established an office at No. 505 Postal 
Telegraph Building, Kansas City, Mo., to facilitate the handling 
of its business in the state of Kansas. 


THE CRANE COMPANY, Chicago, Ill., has issued two bulletins, 
No. 14 and No. 20, dealing with steam pipe specialties. Bulletin 
No. 14 describes Crane expansion joints, and No. 20, crane bends 
suitable for working pressures up to 250 pounds. 


THE WEBER GAS AND GASOLINE ENGINE COMPANY, 
Kansas City, Mo., is now manufacturing a complete gas-producer 
and gas engine especially serviceable for electric light and power 
work where from 100 to 1,000 horse-power is desired. 


THE FRANK H. STEWART ELECTRIC COMPANY, 25 North 
Seventh street, Philadelphia, Pa., is now placing on the market a 
new “Knostrain” socket bushing and handle bushing. This has the 
approval of the National Board of Fire Underwriters. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., is 
mailing a card bearing an illustration of the type “N” motor, 
1,000 of which were ordered by the Union Electric Light and Power 
Company, of St. Louis, Mo. This motor is built in all sizes. 


M. C. STONE, 344 Pennsylvania avenue, N. W., Washington, D. C., 
is manufacturing a new seamless paper sleeve for which excep- 
tional strength and absolute uniformity of dimensions are claimed. 
Samples conforming to specifications will be submitted on request. 


THE WHEEL TRUING BRAKE SHOE COMPANY, Detroit, 
Mich., is sending out a circular calling attention to its wheel-truing 
brake-shoe. This shoe is to be applied to cars which have devel- 


oped flat wheels, the action being to grind up the wheel and make 
it true. 


THE ROBINS CONVEYING BELT COMPANY, New York city, 
has opened an Office in the Frick Building, Pittsburg, Pa., in charge 
of Mr. G. R. Delamater, the company’s resident engineer. This 
office is prepared to handle local enquiries relating to conveying 
and hoisting machinery. 


THE LOCKE INSULATOR MANUFACTURING COMPANY, 
Victor, N. Y., has favored a number of its friends and patrons with 
a unique holiday souvenir of china made in the form of a high- 
voltage insulator, the individual pieces of which may be taken 
apart and used for three individual drinking cups. 


THE PACIFIC ELECTRIC HEATING COMPANY, Los Angeles, 
Cal., is now manufacturing an electric iron for domestic purposes. 
The company offers to send one of these irons at a nominal price 
upon request, with a cooking stand for holding the iron inverted, 
making it a miniature stove which boils water in five minutes. 


THE MARION INSULATED WIRE AND RUBBER COMPANY, 
Marion, Ind., is now manufacturing in its large new factory a 
complete line of rubber-covered wires and cables known as the 
“Eagle” brand. This product is especially designed for electric 
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light and telephone service, telegraph, signaling, mining, marine 
and submarine work. 


THE AMERICAN VIBRATOR COMPANY, St. Louis, Mo., is 
manufacturing a unique apparatus, operated by any Edison current, 
which is designed for massage purposes. The apparatus is of small 
dimensions, well constructed, the motor being entirely enclosed. 


THE JOHN A. ROEBLING’S SONS COMPANY, New York city, 
is distributing a booklet descriptive of the work on the Panama 
canal. The text is by Carlos Martyn, D. D. There are a number of 
photographs of the men in charge of the undertaking, and illus- 
trations of various stages of the excavation. 


THE AITON MACHINE COMPANY, Harrison, N. J., in bulletin 
No. 61 calls attention to its standard type of steel-taping machine 
for wrapping steel tape on cables. The company also manufactures 
steel tapers in connection with other machines, and will be pleased 
to furnish additional information on request. 


THE ONEIDA COMMUNITY COMPANY, LIMITED, Oneida, 
N. Y., is distributing a very unique souvenir in the form of a 
miniature sample of Oneida galvanized chain, which is especially 
manufactured for raising and lowering arc lamps suspended from 


mast arms. This company also offers to send eighty feet of stock 
chain free to central stations. 


THE SWITCHBOARD EQUIPMENT COMPANY, Bethlehem, 
Pa., manufacturer of circuit-breakers, now operates the following 
branch offices: 39 Cortlandt street, New York city; Lewis Block, 
Pittsburg, Pa.; an Office in Cleveland, Ohio, under the management 
of Crosby, Croft & Company; an office in Chicago under the manage- 


ment of Francis Raymond; an office in Portland, Ore., under the 
management of Pike & Beardslee. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, manu- 
facturer of the Buckeye incandescent lamp, is sending out a most 
attractive piece of literature in line with its campaign of educa- 
tion toward the greater use of Buckeye lamps entitled ‘‘Under the 
Gates of Babylon.” The descriptions are in truly classical English, 
and the only possible indication of the real motive of the writer 
is the single phrase “Better Buy Buckeye.” 


THE ELECTRIC GAS LIGHTING COMPANY, 115 Purchase 
street, Boston, Mass., is distributing a large mailing-card bearing 
an illustration of a 300-line “Rotokoll” central energy switchboard, 
suitable for hotels, factories and hospitals. An illustration is also 
given of the “Annunciphone” switchboard. This instrument uses 
annunciator drop signals, and can be arranged for metallic cir- 
cuit and to connect to the city telephone exchange. 


THE CROUSE-HINDS COMPANY, Syracuse, N. Y., on January 1 
issued a new catalogue of its recent types of condulets. These 
fittings are made in many different types and forms and it is the 
belief of the manufacturer that this line will give the electrician 
a complete line of fittings similar to that which the plumber or 
steam-fitter has had at his command. Contractors and supply 
dealers will be especially interested in this new catalogue. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in 
bulletin No. 1501 describes and illustrates the Allis-Chalmers 
“Reliance” Corliss engines, belted type. This design embodies some- 
what higher rotative and piston speeds than in other types and has 
therefore made necessary a thorough reconsideration of the details 
entering into the engine as a whole. A minute and close scrutiny 


of each and every part has been made and new designs adopted 
where experience has shown this to be necessary. 


THE C. W. HUNT COMPANY, West New Brighton, Staten Island, 
N. Y., has issued catalogue No. 0511, descriptive of the Hunt “Indus- 
trial” railway. This catalogue takes up the Hunt “Industrial” 
railway system, and gives details of the appliances employed. Car 
equipments of various kinds are shown, from four-wheel flat cars 
with a capacity of one-half ton, to eight-wheel flat cars with a 
capacity of ten tons. Various types of self-dumping machines are 
shown, as well as cars fitted with ladles and other special appli- 
ances. The crane cars and the narrow-gauge electric locomotives 


used in this system are also described. The catalogue may be 
secured from the company upon request. 
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INCREASING THE EFFICIENCY OF GENERATING STATIONS. 
At the recent meeting of the American Institute of Elec- 
trical Engineers, Mr. Henry G. Stott presented a paper of 
unusual interest and importance. The title of thè paper was 
Power Plant Economics.” In it the author analyzes the losses 
= power plants employing prime movers of different types, 
ponts out where there is hope for improvement, and then 
shows how the peculiar characteristics of the different prime 
movers may be utilized to the best effect. 

Considering, first, a station employing the reciprocating en- 
ene alone, there is little hope for improvement in the engine 
kelf; the attack must be made in the boiler plant. An inter- 
esting feature of this work is the value of combustion indicators 
r apparatus for indicating the efficiency of the furnace. The 


mere introduction of a carbon dioxide indicator, which enables 
the man in charge of the boiler house to check the work of the 
firemen, has effected a saving of twelve per cent of the heat of 
the fuel. With steam turbine plants there is a possibility of 
further improvement in the turbine itself, as well as of better- 
ing the conditions in the boiler room. 

Assuming, for comparison, that in a typical modern power 
plant employing reciprocating engines that the cost of main- 
tenance and operation of the station is 100, in an equivalent 
station in which steam turbines are employed the cost will be 


79.64. A slightly better result, as compared with the latter. 


station, is obtained by utilizing the exhaust steam from recip- 
rocating engines in low-pressure steam turbines. In this case 
the reciprocating engine is employed where it is most efficient, 
and the steam turbine is, in effect, merely a large low-pressure 
cylinder carrying the expansion of the steam down to an exceed- 
ingly low point. The relative cost of maintenance and operation 
of such a station is 75.72. As compared with the simple 
steam turbine station the difference is not great, so that it is 
probable that such a station would seldom be installed originally ; 
but where there is a station in which this reciprocating engine 
is at work, the low-pressure steam turbine may be added, increas- 


ing largely the output of the station without increasing the cost 


of operating the plant. 
A fourth type of station is that in which there are gas 


engines pure and simple. The gas engine generates power at 
the comparative cost of 50.67, but the gas engine has not, by 
any means, reached its full development. We may expect that 
before long decided advance will be made and that some of 
the losses now taking place in this prime mover will be reduced. 
At the present time the thermal efficiency of the gas engine is 
much better than that of any other prime mover, because the 
cycle is better, so that it merely remains to reduce the losses. 
In the opinion of a number of those who took part in the dis- 
cussion at the Institute meeting, a: well-designed, well-handled 
gas engine is a thoroughly reliable machine. It should be con- 
sidered when »planning any generating station. 

The fifth type of station discussed by Mr. Stott is one 
suggested by himself. In this a combination is effected between 
gas engines and steam turbines. Mr. Stott noticed, some time 
ago, that when a steam turbine with a sensitive governor was 
connected in parallel with a reciprocating engine having a more 
sluggish governor, ‘that the former machine took care of all 
fluctuations in the load, the reciprocating engine operating under 
practically a constant load. With this arrangement the steam 
turbine gave practically nearly all the advantages of a balancing 
storage battery. The ease with which the steam turbine absorbed 
variations in load suggested to Mr. Stott that it might be used 
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in connection with gas engines, the latter carrying the steady load 


—under which conditions they give- their best performance— 


while the steam turbine takes care of all variations. In this 


way an ideal regulation may.be secured and both machines are . 


operated efficiently. But this is not all, for the cooling water 
of a gas engine, which carries off such a large part of the 
heat, may be utilized as feed water for the steam turbine boilers; 
and the exhaust gases from the gas engine, which carry off a still 
larger part of the heat of the fuel, can be utilized in economizers 
for heating the feed water further. In this way the efficiency 
of the plant is increased and at the same time a satisfactory 
operation is secured. Mr. Stott’s figure for the relative cost 
of operating such a plant is 46.32, less than half of that of the 
modern reciprocating engine plant. This figure, if attainable 
—and it should be said that Mr. Stott’s argument was in no 
way criticised during the discussion of his paper—would mark 
a decided advance in power station economics. That the equip- 
ment would be more complicated than in at least three of the 
other types of stations is admitted, but the complication would 
not be serious and the investment would be less than that for a 
reciprocating steam engine or gas engine plant. It may be 
said that the investment is found to be least for the combined 
reciprocating engine and steam turbine plant. 

A reduction in the cost of maintenance and operation of 
power stations is an important matter. Any way of cutting this 
figure in half would be a decided step forward; but it should 
not be overlooked that the station costs are only one of several 
items in supplying power, though it is the one item over which 
the operating engineer has direct control. Mr. Stott’s plan does 
not, therefore, mean that the price for power would be cut in 
half by the introduction of his system. 
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AN OPPORTUNITY FOR ELECTRICAL REFRIGERATION. 

The electrical industries have not been harmed by the mild 
winter which has so far prevailed. In but few instances have 
wires been torn down by storms and there has been no serious 
interference with the operation of electrical railways due to 
snow blockades. There is also a possibility that the mildness 
of the winter months will result later along in the year in still 
further benefits to dealers in electrical supplies. 

The possibility of this is called to mind by a recent press 
despatch stating that a large ice company announces that there 
need be no fear of an ice famine because of the warm weather. 
The ice fields of the northern rivers are said to be in good 
shape and harvesting seldom begins before this time of the 
vear. However this may be, one is pretty safe in counting upon 
an increase in the cost of this necessity whenever there is a 
plausible excuse. and the opportunity of pleading a mild winter 
to justify an increase in price is too good to be lost. 

It is just here that an opportunity offers to the electrical 
power companies. Only recently attention was called to the 
advantages possessed by small electrically operated refrigerating 
plants. Within the last year apparatus suitable for hotels, grocers, 
butchers, restaurants and other places where ice is a necessity 


has been brought to a high state of perfection. It is said by 
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those who’ have looked into the matter that, taken all in all, 
such small refrigerating machinery is better than ice. The 
apparatus is under control, is automatic and has other desirable 


features, which were explained in some detail in the issue of the 


ELECTRICAL REVIEW, July-15, 1905. The coming season will 


undoubtedly be a good one for a general introduction of elec- 
trically operated refrigerating machines, and the power com- | 
panies should see to it that their clients are informed of their 


virtues. 


THE MODERN ALCHEMIST. 

The endeavors of the old alchemists, it will be remembered, 
were to convert a baser metal into one more precious. The metals 
sought for were either gold or silver, and they argued that it 
should be easier to pass from one precious metal to one still 
more precious than to take what would seem to be a longer step 
from a base metal to the most precious. For instance, although, 
when apparently demonstrating to their dupes the success of 
their methods, they might use lead to produce silver, when they 


wished to appear to produce gold they generally started with 


silver. Now, from what we know, or rather what we infer from 


recently discovered physical phenomena, it should be less diffi- 


cult to pass from lead to gold than from silver to gold; but both 


of these transmutations are at present far beyond us and prob- . 


ably would not be profitable if they could be brought about. 
This matter was alluded to in an interesting manner by Mr. 
Frederick Soddy in his recent presidential address delivered to 
the Roentgen Society. Mr. Soddy said: “the attempt of the 
alchemist to build up a heavy metal like gold from silver was 


futile, because, even if it could be done, it could not pay. The 


energy of some hundreds of tons of coal would have to be 
put into an ounce of silver to convert it into gold; but if 
gold could be formed from the degredation of a heavier element 
like lead, the gold would be a mere by-product and the store 


of energy liberated simultaneously, however reckoned, would be 


of far greater value than the gold produced. At the present 
time we are totally ignorant of any means of altering or affect- 
ing in anv way the rate of atomic disintegration proceeding 
spontaneously; or, in other words, we can not effect artificial 
transmutation.” Not only were the alchemists claiming to be 
able to do something which is even to-day quite impossible, but 


they had an entirely. wrong view of the value of the change. : 


It would be far more profitable, to-day at least, to convert gold 
into silver and sell the energy thus liberated than to perform 
the reverse operation; and in the transformation of the base 
metal, lead, into gold the value of the product is trifling com- 
pared with the value of the work which might be performed 
during the change. In fact, the gold residue would be much 
less important in this process than it is in, for example, the 
electrolytic refining of copper, where it is the value of the 
gold and silver recovered which makes the process profitable. 
The modern alchemist should seek, therefore, to obtain not 
so much a valuable product as the valuable energy set free dur- 
ing any transmutation; this should be caught and converted into 


a useful form. This is just what we are doing to-day in our 
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large power stations, whether they be driven by water power, 


steam or gas. We take the fuel or the high-potential water with 
which nature provides us and by converting them into baser 
products we extract from them valuable energy which is convert- 
ed into useful forms. The less the loss during the process and 
the more uses to which this energy can be put the more valuable 
is the process. That form of energy which best meets these 
requirements we believe to be electrical energy. Unfortunately, 
our methods of transmutation are either more costly or more 
complex than is desirable, but the modern alchemist—the engi- 
He hopes—indeed, 
expects—to make improvements and he must be given due credit 


neer—is not at the end of his resources. 


for what he has already accomplished. 


THE LIGHTNESS OF TURBO-GENERATORS.. 

One of the great advantages claimed for the steam turbine 
is the reduction made possible in weight, and hence in cost, of 
generators designed for operation by this machine. This feature 
is often insisted upon, but it is seldom that a direct comparison 
is made between. turbo-generators and equivalent generators 
designed for driving by reciprocating engines. For this reason 
some figures given by Mr. H. S. Meyer in a recent issue of the 
London Electrician are interesting. 

Mr. Meyer in this article goes into the details of the design 
of a 1,500-kilowatt, 11,000-volt generator for running at 1,000 
revolutions per minute. In this machine one of the limiting 
considerations is the mechanical strain thrown on the rotating 
part, due to its high velocity; in the particular design here 
given a good factor of safety is secured. Another feature is 
the necessity for securing ample circulation of air through 
the generator in order to carry off the losses in a machine 
of such compact design. The efficiency of the generator is 
computed to be about ninety-six per cent at full non-inductive 
load. This is a good figure, though it has been surpassed in 
other machines. Probably, had a higher efficiency been sought, 
the weight of the machine would have been considerably 
Increased. 7 

The weights given for this alternator are 36,000 pounds 
complete. Of this 25,000 is embodied in the stator and 11,000 
pounds in the rotor. Of the total weight 16,000 pounds makes 
up the active iron and 2,500 pounds the active copper. A feature 
of the machine is the large flywheel effect due to the high 
velocity. This amounts to 8,750 foot-tons. 

A generator driven by a reciprocating engine and having the 
same rating is compared with the turbo-generator above. It 
runs at ninety-four revolutions per minute. ‘The stator com- 
plete, with outboard bearing, weighs 10,000 pounds; the rotor 
complete weighs 30,000 pounds, making a total of 70,000 pounds 
for the generator, However, to this must be added a flywheel 
weighing 90,000 pounds in order to get a satisfactory flywheel 
effect. The total weight of the generator and flywheel thus 
comes to 160,000 pounds. Of this material the active iron 
amounts to 16,000 pounds and the copper 8.500 pounds. The 
flywheel effect is only 3,700 foot-tons. | | 

The difference in the figures for the two machines is strik- 
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ing. Not only is the :turbo-generator very much lighter than 
the other—in fact, it weighs only about half as much when 
compared with the generator proper and less than twenty-five 
per cent of the weight of the generator and flywheel—but 
the floor space required by the turbine-driven machine is cor- 
respondingly reduced. In fact, the space required for the fly- 
wheel of the alternator driven by the reciprocating engine is 
probably almost as large as that taken by the alternator itself. 

In comparing these figures it will be noted that the greatest 
saving is in inactive iron. In fact, the amount of active iron 
required by the two designs is found to be the same. As regards 
the generators proper the turbine design saves, relatively, prin- 
cipally in copper. The great saving in these two respects should 
much more than make up for the more expensive type of con- 
struction required by the high-speed machine, so that the cost 
of this type should be considerably less than that of the slow- 
driven type. - 


| LOW-PRESSURE STEAM TURBINES. 

As has been frequently pointed out, the steam turbine gains 
thermodynamically mainly at the lower end of the steam cycle. 
One of its greatest advantages is the ability to carry the 
expansion of the steam low down and thue reap the full benefits 
of condensation. To enjoy these benefits it ig necessary to 
provide a turbine with a thoroughly effective condensing plant, 
and in all modern turbine stations where condensation is pos- 
sible the condenser apparatus has been studied with particular 
care and the effort made to use it fully. 

The ability of the steam turbine to utilize the lower part of 
the steam cycle makes it feasible to operate a turbine economic- 
ally at steam pressures which would not be suitable for recip- 
rocating engines. This feature was pointed out some time ago, 
Rateau, in particular, having devoted considerable attention to 
utilizing, in the low-pressure turbine, the exhaust of a recipro- 
cating engine. The turbine is made to step in between the 
engine and the condenser, and converts into power a large part 
of the energy of the exhaust steam which would otherwise be 
carried off in the cooling water. In this way, without in any 
way increasing the consumption of fuel, a considerable increase 
in the output of the plant may be effected. An instance of this 
kind was mentioned by Mr. J. H. Hallberg in his article entitled 
“Commercial and Engineering Tendencies Affecting Central 
Stations,” which appeared in the ELEctrIcaL Review for Jan- 
uary 13. Mr. Hallberg mentions a case where an 800-kilowatt, 
low-pressure turbine with condenser was installed in the exhaust 
main of a 2,500-horse-power Corliss non-condensing engine. The 
gain effected in this way is said to have been more than double 
what would have been obtained had a 2,500-horse-power con- 
denser alone been installed. Such uses of low-pressure turbines 
seem particularly suitable for large manufacturing plants which 
are operated by reciprocating engines, and which use a good 
deal of electrical energy for lighting and for operating auxiliary 
machinery. This is practically converting into useful light and 
power heat which would otherwise be sent up the exhaust-pipe 
or out through a condenser. 
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' THE ELECTRICAL NATURE OF MATTER 


AND RADIOACTIVITY. 


BY HARRY O0. JONES. 


CHAPTER XVIII. 
THE Most Recent WoRrK oN RADIOAC- 
TIVITY. 


SOME PROPERTIES OF THE a AND ĝ RAYS 
FROM RADIUM. 


Rutherford has undertaken a new de- 
termination of the velocity of the a par- 


ticle and of the ratio = for this particle. 


' His method is based upon the well-known 


principle of measuring the electrical and 
the magnetic deflections. The magnetic 
deviation has already been determined 
with a fair degree of accuracy, but it still 
remains to measure the electrical devia- 
tion more accurately. The diffculty is 


in obtaining a sufficiently large electrical 


deflection of the rays. 

Some interesting facts have, however, 
already been brought out as the result 
of this work. It has been recognized that 
the a rays from radium are complex; con- 


sisting of particles projected at different 


velocities. It will be recalled that a num- 
ber of the different products formëd from 
radium gives off a particles. Indeed, at 
least five such products exist in radium. 
The a rays from radium C pass through 
about twice the thickness of air that the a 
rays from radium itself do. Thus, each 
product from radium seems to give off a 
particles at a certain definite velocity. To 
measure the velocity of the a particles, 
those emitted by only one product must 
be studied at a time. The rays given off 
by the deposit from the emanation, which 
were really the a particles from radium C, 
were studied. When the experiments on 
the electrical deflection of the a particles 
are completed, Rutherford points out that 


the ratio = will probably be ascertained 


with sufficient accuracy to enable us to 
decide whether the a particle is simply a 
rapidly moving helium ion. 

An interesting result in connection with 
the heating effect of radium is referred to 
in this recent paper by Rutherford. It 
will be recalled that about seventy per 
cent. of the heat liberated by radium 
comes from the emanation. It is shown 
that about thirty per cent. of the total 
heating effect of radvum comes from radt- 
um C, one of the decomposition products 


-of the emanation. 


When the a particles pass through mat- 


ter their velocity is diminished. When their 


velocity falls below a certain value they 
lose their properties of producing lumines- 
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cence, of affecting a photographic plate 
and of ionizing gases. The interesting 
point is that this value is the same tn all 
three cases. This would indicate, as 
Rutherford points out, that the three prop- 
erties above mentioned have a common 
cause. 

The absorption of the a rays by gases 
is due to the energy being used up in 
producing ions in the gas. Rutherford 
thinks that the phosphorescent action and 
the action on a photographic plate are pri- 
marily ionizing actions. ‘These actions 
would cease at about the same velocity 
that would just be necessary to ionize a 
gas. 

The bearing of these results on the 
action of the spinthariscope is pointed out. 
Becquerel explains the action, as will be 
recalled, as due to a cleavage of the crystals 
of the phosphorescent substance. The ac- 
tion is. probably to be ascribed to the 
production of ions in the substance. When 
these ions recombine ecintillations result. 

We can not ascribe the action of this 
instrument simply to the bombardment of 
the phosphorescent screen by the a par- 
ticles, since we have just seen that these 
particles produce no scintillations or lu- 
minescence after their velocity has fallen 
below a certain definite value, and they 
still have, of course, considerable kinetic 
energy. | 

Rutherford raises the question as to 
whether phosphorescent and photographic 
effects in general may not be due pri- 
marily to the production of ions. 

Since the a particles are shot off from 
radioactive matter with velocities that are 
only about thirty per cent above the 
critical velocity, 1. e., the velocity necessary 
to affect a photographic plate, produce 


' phosphorescence or ionize a gas, and thus 


lead to the detection of the a particles; it 
suggests the possibility that matter in gen- 
eral may be undergoing a disintegration 
similar to the radioactive elements, but 
that the a particles are shot off with a 
velocity below the critical and therefore 
escape detection. 

It is probable that in some of the trans- 
formations of the radioactive elements 
which are thought to be rayless, a particles 
are actually given off, but with a velocity 
that is below the critical and they there- 
fore escape detection. 

This suggests the further thought that 
all matter may really be radioactive. Only 
those elements that shoot off a particles 
with velocities above the critical would 
produce appreciable ionization in a gas, 
and thus be classed as radioactive in terms 
of our present methods of detecting radio- 
activity. 
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The presence of an electrical charge 
upon the a particles has been demon- 
strated directly by J. J. Thomson. He used 
radio-tellurium, which gives off only a 
rays. Some of this substance was placed 
at a distance of three centimetres from a 
metal plate which was connected with a 
gold-leaf electroscope. When a vacuum 
was established the electroscope leaked 
very rapidly if positively charged, but only 
very slowly if negatively charged. When 
the apparatus was placed in a strong mag- 
netic field the positive leak was slight, due 
to the electrons being bent away by the 
field. 

The experiment was then tried of plac- 
ing the radio-tellurium closer to the metal 


plate in a strong magnetic field. Under 


these conditions the electroscope became 
charged positively, showing that the a 
particles were positively charged. Recent 
experiments by Rutherford lead to exactly 
the same result. Rutherford also deter- 
mined the total number of a particles shot 
off by radium. In order to get rid of the 
8 particles from radium he removed the 
emanation and all its successive decompo- 
sition products and obtained radium at 
what is known as its minimum activity. 
Under these conditions the number of a 
particles shot off from a gram of radium 
per second is 6.210?°. The number of 
a particles shot off by normal radium in 
radioactive equilibrium is four—and possi- 
bly five—times the number of 8 particles 
shot off under the same conditions; since 
radium, the emanation, radium A, radium 
C and radium F all emit a particles, while 
only radium C and possibly radium E 
emit 8 particles. Radium, however, at 
its minimum activity is freed from the 
emanation and all succeeding decompo- 
stion products and gives: off the same 
number of a particles as normal radium 
gives off B particles. This also was tested 
by Rutherford. He found that the num- 
ber of B particles shot off from one gram 
of radium per second was 7.310. This 
is almost identical with the result ob- 
tained for the number of a particles at 
minimum activity. 

This result is a striking confirmation of 
the theory which predicted it. 

The importance of the above determina- 
tions is obvious. Knowing the number of 
a particles shot off from radium in a given 
time, we can calculate approximately how 
rapidly radium decomposes. It is probable 
that one a particle is expelled from a radi- 
um atom when the atom breaks down. 
This would show that 6.210!" atoms of 
radium break down every second in a gram 
of radium. Since one gram of radium 
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contains approximately 3.6%107* atoms, 
the life of radium, as Rutherford shows, 
is about 1850 years. 

He also points out that knowing the 
number of a particles shot off from radi- 
um we can calculate the volume of the 
emanation produced by it. Every atom of 
radium in breaking up gives off at least one 
a particle and produces one atom of the 
emanation which is a gas. A cubic centi- 
metre of a gas is known to contain about 
3.610! molecules. From these data the 
volume of the emanation from a gram of 
radium is calculated to be 0.83 cubic 
millimetre. The volume of the emana- 
tion from a gram of radium, as found 
experimentally by Ramsay and Soddy, was 
one cubic millimetre. The two results, 
` when we consider the conditions, are strik- 
ingly concordant. 

Rutherford also points out that from 
the number of a particles expelled from 
radium we can calculate the heating effect, 
since this is due to the bombardment of 
the a particles. He calculated the kinetic 
energy of the a particle to be 5.910° 
ergs. Radium at its minimum activity 
gives off, as we have seen, 6.210" a par- 
ticles from a gram per second. In radio- 
active equilibrium it gives off 46.210" 
= 2.510" a particles per gram-second. 
This would correspond for a gram of radi- 
um to 126 gram-calories per hour. The 
value found was 100, which agrees well 
with the above calculation. 

SLOW TRANSFORMATION PRODUCTS OF 

RADIUM—RADIUM F. 

It will be recalled that Rutherford had 
already shown that radium passes through 
a number of transformations and gives 
rise to a number of substances. These 
are: The radium emanation, radium A 
radium B, radium C, radium D and 
radium E. Every one of these substances 
is the offspring of the preceding and the 
parent of the succeeding one. 

In a paper published in the September 
number of the Philosophical Magazine, 
Rutherford describes still another trans- 
formation product of radium, which he 
naturally calls radium F. This is pro- 
duced from Radium E, which gives off 8 
and probably y rays. 

For the method of demonstrating the 
existence of these various transformation 
products of radium, reference must be had 
to an earlier chapter where they were dis- 
cussed at some length. 

Radium F is deposited on a plate of 
bismuth in a solution of the active deposit. 
It gives off only a particles and its activity 
decreases to half-value in about 143 days. 

An interesting relation between radio- 
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tellurium and radium F is pointed out by 
Rutherford. There are strong reasons for 
believing that the two are identical. 
Radio-tellurium gives off only a particles 
and its activity falls to half-value in 143 
days. Both are deposited on bismuth from 
their solution, and the a rays from radio- 
tellurium are identical with those from 
radium F. 

The active constituent in radio-telluri- 
um is, then, a product of the radium oc- 
curring with the tellurium in the min- 
erals. 

Radium F is much more active than 
pure radium. It has been shown by 
Rutherford to be about 3,200 times as 
radioactive as radium at its minimum 
activity, or 800 times as radioactive as 
normal radium. 

This also corresponds with the enor- 
mous activity possessed by radio-tellurium, 
as demonstrated by Marckwald. 

Rutherford thinks that polonium is 
probably a mixture of radium D and 
radium F, and that the chief constituent 
in radio-lead is radium D. He was led 
to this conclusion by studying the radia- 
tions from the several substances and the 


changes in these radiations with time. 


The transformation products of radium 
with the radiations given out by each are, 
then, the following: 


a a a 
Radium—emanation—radium A—radi- 
a, B, Y» B, Y» 
um B—radium C—radium D—radium E 
a 
—radium F. 


We have already scen that radium is 
almost certainly derived from uranium, 
but indirectly, there being one or more 


intermediate products that have thus far - 


not been discovered. The relations are: 

Uranium—uranium X, — — — radi- 
um—and then the above-named decompo- 
sition products of radium. 

In the light of the above considerations 
we must still ask the question, what be- 
comes of radium F? Does it undergo still 
further transformation, and, if so, into 
what ? 

Rutherford has thrown light indirectly 
on this question. We have no evidence 
that radium F passes into anything that 
is radioactive. Radium yields four sub- 
stances that send off a particles—radium 
itself, the emanation, radium A, radium 
C and radium F. It has been regarded 
as highly probable that the a particle is 
a charged helium atom. It would then 
have a mass of four, and five such par- 
ticles a mass of 20. If the atomic weight 
of radium is 225, the end product formed 
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from radium F would have a mass of 200. 
The atomic weight of lead is 206.7. Tead 
occurs in radioactive minerals in quantities 
proportional to the uranium and to the 
radium, this argues in favor of the con- 
clusion that lead is the final product of 
the disintegration of radium. 

_ It will be recognized that the first ar- 
gument is not at all conclusive, since it 
involves several assumptions. In the first 
place it is far from proved that the atomic 
weight of radium 18 225. 

Again, it has not yet been proved that 
the a particle is a helium ton. In the 
light of the most recent work this, as we 
shall see, is doubtful. 

The second line of argument based upon 
the presence of lead in all uranium min- 
erals and, therefore, in all minerals that 
contain radium, is far more convincing. 
Recent analyses of uranium minerals con- 
firm the relation pointed out by Ruther- 
ford. 

Other elements, such as hydrogen, ar- 
gon, barium, bismuth and thorium oceur 
frequently in radioactive minerals, and it 
may be shown that some of these, in addi- 
tion to helium, are produced by the dis- 
integration of radium. Up to the present, 
however, the evidence in the case of lead 
is the most satisfactory, but it can not 
yet be regarded as proved that lead is a 
decomposition product of radium. It is 
a possibility and may even appeal to some 
as a probability. 


(To be continued. ) 
=> 


A Souvenir of the Electrical Show. 

The Chicago Edison Company distrib- 
uted a rather choice reminder of its dis- 
play at the electrical show held at the 
Coliseum, Chicago, Ill., January 15 to 
January 27. The company dispensed many 
dainty articles in the way of food and 
drink, electrically prepared on special ap- 
paratus. To some of the more favored 
ones several electrically cooked cookies 
were given away, neatly packed in a tin 
box for shipment. 


City Ownership in Berlin, Germany. 
At a conference of the Berlin, Ger- 
many, municipal authorities held on 
January 29, with the municipal officers of 
eight suburban towns, it was resolved to 
take the initiatory steps to acquire tie 
Berlin Street Railway Company, which 
has practically the monopoly of the street 
railroads of Berlin and its suburbs, and to 
operate roads upon joint account of 
the nine municipalities. The company | 
has a capital of $25,000,000. E 
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The Annual Meeting of the Electrical 
Trades’ Association of Chicago. 
The tenth annual meeting of the Elec- 

trical Tradeg’ Association of Chicago was 

held at the Coliseum Annex, Chicago, Ill., 

Wednesday evening, January 24. One 

hundred and twenty-five representative 

electrical manufacturers and jobbers lo- 


cated in the central, western and southern 


states, and covering the territory embraced 
between Cleveland, Ohio, to Denver, Col., 
and Detroit, Mich., to New Orleans, La., 
and Dallas, Tex., were present. 

The dinner was a complete success. 
Owing to the unavoidable absence from 
the city of President E. R. Gilmore, of the 
Western Electric Company, and also the 


inebility of Seymour Guthrie, vice-presi- 


dent of the association, to be present, 
Frederic P. Vose was made chairman. 
The secretary’s report showed the mem- 
bership in the Chicago association to be 
155 manufacturers and jobbers, and a 
total membership in the allied associa- 


tions of Boston, New York, Philadelphia, 


San Francisco, Montreal and Chicago of 
335. One of the features of the associa- 
tion is the protecting of its members in 


‘trade collections. The total number of 


parties who have become slow payers or did 
not pay their bills at all in the trade was 
9,746. The total amount of slow accounts 
reported by the association was $609,- 
201.93. The total amount of settlements 
secured was $471,908.90. 

After the reports of several committees 
had been received, the election of officers 
was held, with the following result: 

President: Frank Beardslee, Beardslee 
Chandlier Manufacturing Company. 

Vice-president: Seymour Guthrie, Kel- 
logg Switchboard and Supply Company. 

Members of executive committee: 
Thomas I. Stacey, Electric Appliance 
Company; E. R. Gilmore, Western Elec- 
tric Company; S. E. Kennedy, Central 
Electric Company. 

James Wolff was appointed member on 
the national board. 

At the conclusion of the business meet- 
ing, Mr. James Wolff, of the New York 
Insulated Wire Company, was introduced 
as toastmaster, and a number of re- 
sponses were made. Charles W. Wilkins, 
of Partrick, Carter & Wilkins, Philadel- 
phia, Pa., spoke very happily and gave ex- 
pression to his well-known conviction as to 
the efficacy and thorough practicability of 
the Electrical Trades’ Association’s co- 
operative plan of credit protection. The 
other speakers were Frank M. Pierce, Man- 
hattan Electrical Supply Company; F. B. 
Uhrig, Western Electric Company; Mr. 
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Conover, of the John A. Roebling’s Sons 
Company; Charles E. Gregory, Guarantee 
Electric Company; W. E. Phelps, Phelps 
Company; Henry L. Walker, Detroit; J. 
E. Erner, Cleveland; S. E. Kennedy, Cen- 
tral Electric Company; Harry Parsone, 
Western Electric Company; Thomas R. 
Mercein, Milwaukee, and W. S. Sisson, of 
the D & W Fuse Company. 


Some Influences Affecting Electric 
Traction Problems. 


Some features of the single-phase com- 
mutating motor which affect its adapta- 
bility to railway work are here considered 
by Mr. Charles E. Eveleth. Other things 
being equal, the ideal electrical system 
for railway work would be a single-phase 
feeder wire with one set of collecting con- 
tacts at high voltage, with single-phase 
motors, but such a combination must be 
able to show the economies proportional 
to the advantages which might be expected 


from an increase in voltage over the di- 


rect-current systems. Unfortunately, in 
some respects the single-phase motors have 
restrictions which modify the advantages 
to be gained from their use. A single- 
phase alternating-current motor is from 
forty to fifty per cent heavier than the di- 
rect-current motor capable of performing 
the same service. The commutation prob- 
lem is difficult, which makes it desirable, 
in the series type of motor, to run it above 
synchronous speed. The single-phase mo- 
tor is more complicated than the con- 
tinuous-current motor, and hence repairs 
and first cost are greater. At starting 
there is a greater voltage drop in the 
motor fields, due to reactance, hence the 
maximum drop allowable in the line will 
be less. It seems doubtful whether any 


economy, from the electrical standpoint, 


is gained with a voltage less than 1,500 
or 2,000 volts for the alternating-current 
system as compared with 600 volts for 
the continuous-current system; therefore, 
voltages in excess of this must be used. 
Another disadvantage of the single-phase 
motor is that it is incapable of utilizing 
as great a proportion of weight on the 
drivers for tractive effort as the direct- 
current machines. This is due to the fact 
that the torque in the alternating-current 
motor is pulsating and not constant. This 
the author has tried experimentally by add- 
ing a weight, spring suspended, to the 
wheels driven by an alternating-current 
machine. When slipping occurred it was 
found that the vibrations recorded by this 
weight were in synchronism with the 
pulses of power. With gearless motors 
about fifty per cent of the weight on 
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the drivers can be counted upon. When 
geared motors are used the percentage is 
less, being twenty-five or thirty. A sys- 
tem is suggested in which a locomotive 
equipped with continuous-current motors 
and suitable for operating over short lines 
has attached to it a tender in which there 
is a single-phase motor driving a direct- 
current generator. In this design the 
alternating-current motor is not restrict- 
ed by length, as it would be on the loco- 
motive axle, while the increased weight of 
the tender would add but little more than 
the increased weight necessary to obtain 
a tractive effort equal to that obtainable 
with direct-current, if single-phase, alter- 
nating-current motors were used on the 
locomotive axles. The additional weight 
would be about equal to that of a loaded 
steam locomotive tender. Such a system 
would enable a high-voltage distribution 
on the main line and standard 600-volt 
distribution for suburban work. Mr. 
Eveleth points out the possibilities of poly- 
phase motors for mountain work. For 
the long-grade hauls in the Rocky mount- 
ains and other similar regions pdlyphase 
motors seem to be the most logical type 
to apply, and, undoubtedly, will be very 
generally used. Assuming that these will 
be accepted for this class of service, there 
is very little doubt that the long hauls 
for through traffic on these same roads 
will be handled in the same manner. Thus, 
the author expects the development of 
four types of locomotives in this country: 
first, the straight direct-current locomo- 
tive, either gearless or geared, for passen- 
ger or freight service; second, direct-cur- 
rent locomotives with motor-generator 
tenders; third, polyphase locomotives for 
general use where stops are infrequent and 
grades severe; fourth, single-phase gear- 
less or geared locomotives with commuta- 
tor motors.—Journal of the Worcester 


Polytechnic Institute (Worcester), Janu- 
ary. 


Merger of Electrical Companies 
Again Denied. 

A daily newspaper despatch from Chi- 
cago last week read as follows: 

Reports were current in La Salle street 
to-day concerning a deal among the Gen- 
eral Electric, Westinghouse and Allis- 
Chalmers companies. No statement was 
made with authority, although the reports 
seemed to emanate from good sources. — 

According to these accounts, Allis- 
Chalmers common is to go into the con- 
solidation at 50 and preferred at par, while 
General Electric will go in at 250 and 
Westinghouse at 325. The fact that Allis- 
Chalmers uses the Parsons turbine patents. 
which are also used by the Westinghouse 
company, is regarded as significant, as I 
also the fact that all three companies seem 
to act in harmony. 


This has been authoritatively and very 
strongly denied, and the statement 1s made 
that at the present time there is no logical 


reason for such a combination of inter- 
ests, 
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Orleans Electric Road in Suburbs of Paris. 


HE Orleans railway system, which is 
one of the large railroad lines of 
France and has its terminal depot 

at Paris, has recently adopted electric 


traction on a large scale for running the 


trains in the southeastern suburb of the 
city. A few years ago the Orleans com- 
pany installed a line of standard-gauge 
track on the third-rail system which ran 
along the south bank of the Seine from 
the eastern to the central part of the city. 
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By C. L. Durand. 


run to the centre of the city over the 
same tracks. 

It was then found desirable to run the 
electric trains to a considerable distance 
in the suburbs. In order to carry this 
out the company decided to run a four- 
track line for some distance, adding two 
tracks for the electric road, one on either 
side of the existing railroad track. Thus 
the main line is reserved for the through 
trains which continue to use steam loco- 


five in number, do not change their 
mode of tractjon between Austerlitz and 
Juvisy, while the through trains change 
over from electric to steam locomotives 
at the former depot. 

The electric outfit, which was required 
for the new line, has been installed by the 
Compagnie Française Thomson-Houston, 
keeping the same general dispositions as 
for the first section along the Seine. 
The high-tension, three-phase current 
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The object in so doing was to provide a 
new terminal station which should lie 
hearer the centre of town, and thus render 
the suburban traffic more practicable. 
The city line runs from the new Orsay 
terminal station on the bank of the Seine 
near the Invalides to the old station at 
Austerlitz, also on the Seine, which is the 
starting point of the suburban section. 

short electric line was operated very 
Successfully by the use of electric loco- 
Motives, and the steam trains were also 


motives, while the electric trains are run 
on the outer tracks as far as the station 
of Juvisy, a distance of nineteen kilo- 
metres (twelve miles) from the city sta- 
tion of Austerlitz, and carry all the sub- 
urban traffic of the line. All the trains 
of the Orleans road which enter or leave 
Paris, numbering some 200 per day, are 
now taken by electric locomotives where 
they pass through the city to the Orsay 
terminus, a distance of 2.5 miles. The 
suburban trains, which are about seventy- 


for the whole road is furnished by the 
Ivry central station in the eastern sub- 
urbs. The three-phase current is sent 
to a number of substations on the rail- 
road line where it is converted to direct 
current by rotaries which work in paral- 
lel with a battery of accumulators. 

The main generating station at Ivry 
has been entirely transformed and en- 
larged to provide for the new line, and 
this had to be carried out without inter- 
rupting the traffic on the city section. 
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The former substation of Austerlitz was 
transferred to Ivry, and two new sta- 
tions were built. Besides the installation 
of the different machines and apparatus 
in the stations the suburban traffic re- 
quired the use of eight new traction units, 
consisting of electric locomotives and mo- 
tor cars, in addition to the eight loco- 
motives which were already running on 
the city section, and the latter underwent 
some changes at the same time. At pres- 
ent the work of installing the new system, 
which was not without some difficulty, 
has been completed, and at present the 
electric trains are running very success- 
fully on the suburban line. Our illus- 
trations give an idea of the central sta- 
tion and substations, also of the new 
rolling stock which has been provide. 


_ APPARATUS IN CABIN OF Motor Car. 


The information, which will be found 
below as regards the new plant, has been 
kindly furnished the writer by Mr. A. 
Garfield, to whom as one of the chief 
engineers of the company much of the 
credit for the success of the new road 
is to be given. The construction of the 


material in the Paris shops has been car-" 


ried out under the supervision of Mr. 
E. M. Mix, chief engineer of that depart- 
ment. 

The extensive system of central sta- 
tion and the different substations, which 
are now in operation within the city 
limits or in the suburbs for the new elec- 
tric road, consists of a central generating 
plant located at Ivry in the eastern sub- 
urb, a group of three substations for 
operating the traction system, a second 
group of three substations which are used 
for the lighting of the road and sta- 
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tions on the direct-current system, and 
a group of eight substations for lighting 
and motors, which use the triphase cur- 
rent, 


The principal generating station of the 


OnE Enp oF Motor CAR, NEw SECTION OF 
THE PaRis-ORLEANS RAILROAD. 


Orleans line at Ivry contains three large 
direct-current groups having a normal 
capacity of 1,000 kilowatts and a maxi- 
mum capacity of 1,500 kilowatts. This 
plant also contains a number of exciters, 
feed-pumps for the water supply and 
other apparatus. The first group of sub- 


- kilogrammes 
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pot. It is equipped with two rotary con- 
verter sets of 250 kilowatts each, working 
in connection with a battery of accumu- 
lators containing 290 cells in all. This bat- 
tery has a capacity of 650 kilowatts at 
discharge rate of one hour. The second 
substation, which is contained in the same 
building with the central station at Ivry, 
is provided with two groups of rotary con- 


‘verters of 500 kilowatts each, also a third 


group of 250 kilowatts and a 650-kilo- 
watt battery of accumulators in parallel 
on the machine. The third substation, 
which is situated on the railroad line at 
Ablon, is equipped with two rotary con- 
verter groups of 500 kilowatts each, a 
third set of 250 kilowatts and a 900- 
kilowatt battery. All the above substa- 
tions are laid out to deliver 600-volt 
direct-current for the motors, and the 
third-rail system is employed over all the 
line. 

Between the Orsay terminal depot in 
the centre of town and the Austerlitz 
depot, a distance of four kilometres (2.5 
miles), where the road runs in below the 
level of the quays along the Seine, the 
third rail corresponding to each of the 
two tracks is formed of two twin rails 
with double flange weighing thirty-eight 
per metre (seventy-six 
pounds per yard). In the suburban 
part of the line, between the Austerlitz 
depot and Juvisy, a distance of nineteen 
kilometres (11.8 miles), the third rail for 
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ELECTRIC LOCOMOTIVE ON THE NEW SECTION OF THE PARIS-ORLEANS RAILROAD. 


stations, which supply the current for 
the traction, comprises the following three 
plants: first, the substation which is 
located on the banks of the Seine in the 
central part of the city at the Orsay de- 


each of the two tracks consists of a 
Vignole railroad rail weighing fifty-four 
kilogrammes per metre (109 pounds per 
yard), and reenforced by two counter- 
rails of twenty-eight kilogrammes (fifty- 


February 3, 1906 


six pounds), making the total weight of 
the third rail 110 kilogrammes per metre 
(220 pounds per yard). The rail return 
is well provided for in this case, seeing 
that the rails of the railroad track of 
the steam system lying in the centre have 
been connected in parallel with the side 
rails of the electric road, making eight 
rails in all, each weighing thirty-eight 
kilogrammes per metre (seventy-six 
pounds per yard). | 

The group of substations which has 
been installed for the direct-current light- 
ing of the road on the 500-volt, five-wire 
system includes the following three 
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depot is a third substation which is pro- 
vided with three groups having three- 
phase synchronous motors coupled to 500- 
volt generators, with the same capacity 
as in the first-mentioned plant. There 
are also three boosters of forty kilowatts. 
The use of the 500-volt, direct-current sys- 
tem in connection with the boosters which 
are placed along the line allows of carry- 
ing out the distribution on the five-wire 
system, the difference of potential between 
the wires being 125 volts. The line losses 
in this arrangement are about the same 
as when the ordinary method is em- 
ploved. 
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all, having the same character as the 
above and about the same capacity. They 
are connected to a special high-tension 
underground cable which runs from the 
main generating plant at Ivry. The loco- 
motive depot within the city limits also 
has a substation of sixty kilowatts, which 
is branched upon an underground cable 
like the above. This plant generates 
three-phase current at 225 volts and 
twenty-five cycles for a small power dis- 
tribution system. The latter is used for 
operating different hoisting and lifting 
apparatus, cranes, machine-tools, etc. 
Of the substations which we have just 
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plants: the Ivry substation in the main 
generating plant is equipped with five 
groups of 100 kilowatts capacity each. 
These groups are formed of a synchronous 
motor working on 5,500 volts, alternating 
current, coupled to generators which de- 
liver 500 volts, direct current, for the 
lighting circuits. The plant also contains 
three booster groups, having capacities 
of twenty, forty and 100 kilowatts. The 
Second substation, which is placed in the 
Austerlitz depot, is equipped only with 
no booster groups, each having a ca- 
pacity of forty kilowatts. At the Orsay 


The eight substations which are used 
on the Orleans system for the remainder 
of the lighting and also for operating the 
stationary motors use the three-phase sys- 
tem at twenty-five cycles. The three sta- 
tions of Chevaleret, Vitry and Choisy are 
connected upon the power cable which 
comes from the Ablon traction substa- 


tion, already mentioned. These stations ` 


have a small capacity, some twenty kilo- 
watts, and are used for part of the light- 
ing of the railway stations and depots. 
The railroad shops of the Orleans com- 
pany use at present four substations in 


mentioned, two illustrations are shown 
in the engravings. One of fhese repre- 
sents the appearance of the plant, which 
is located in the main station building at 
Ivry, with the rotary converters and the 
motor-generator sets. The second view 
shows the switchboard of the Ablon sub- 
station. l 

The main generating station, which, as 
already stated, is located in the eastern 
suburb of Ivry, is to be ranked among 
the large stations of Paris. The appear- 
ance of the boiler room is seen in one of 
the engravings. The coal, which is 
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brought on the cars into the station yard, 
is unloaded by hand into a large receiv- 
ing hopper having a capacity of ten cubic 
metres. From thence, after sorting and 
breaking the large pieces, it is taken by 
an inclined chain conveyer and brought 
to a horizontal conveyer which distributes 
the coal above the chutes which go down 
to each of the furnaces. This latter ar- 
rangement will be observed in the view 
of the boiler room. 

The outfit of boilers which the Ivry sta- 
tion contains includes eight boilers hav- 
ing 186 square metres (225 square yards) 
heating surface with superheater of 
twenty-six square metres (thirty square 
yards), besides a second battery of four 
large boilers having 210 square metres’ 
(242 square yards) surface and super- 
heaters of thirty-one square metres (thir- 
ty-seven square yards). The boilers, 
which are tested at thirteen kilogrammes 
per square centimetre (190 pounds per 
square inch), are designed to take some 
fifty degrees of superheating. They are 
all equipped with automatic stokers 
and superheated steam-blowing apparatus 
for the furnace grates. All the coal ele- 
vators, conveyers, stoking apparatus and 
grates are operated by electric motors, and 
a set of special devices allows the speed 
of the different parts to be regulated 
separately. By acting upon the speed- 
regulators, we are enabled to give the 
right proportion to the coal-feed for the 
grates to adjust the intensity of combus- 
tion according to the load on the machines 
of the station and also to reduce the per- 
sonnel to a minimum. 

The cinders fall from the furnace 
grates into a pit from whence they are 
carried off by a motor-driven conveying 
apparatus in the shape of a horizontal 
bucket-and-chain system, which delivers 
the material to a vertical conveyer, and 
the latter empties the cinders into the 
cars. The boiler-feed is carried out un- 
der ordinary circumstances by a set of 
pumps which are driven from the main 
steam engines of the station. In case of 
need, however, four independent feed- 
pumps are provided, which can easily take 
care of the whole supply. The feed-water 
is made to pass in two economizers, one 
containing 400 tubes, and the second 445 
tubes, and it comes into the boilers at a 
temperature of eighty to 110 degrees 
centigrade. The two large chimneys of 
the station, each fifty metres (150 feet) 
high, and 2.50 (7.7% feet) in inside 
diameter at the top, give an excellent 
draught for the furnaces. This can be 
regulated, as desired, either by registers 
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which are placed on each blower or by 
adjusting the steam-blowing apparatus. 
The main dynamo room of the Ivry 
plant contains three principal generating 
groups of 1,500 horse-power capacity, con- 
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kilowatts and operate at seventy-five revo- 
lutions per minute. They are of the 
forty-pole standard Thomson-Houston pat- 
tern and are designed to deliver 5,500 
volts at the above speed. The exciting 
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ABLON SUBSTATION, PARIS-ORLEANS RAILROAD. 


sisting of horizontal engines direct- 
coupled to three-phase alternators. En- 
gines of the triple-expansion type are 
employed here, having six cylinders. In 
two of the engines the valve distribution 
is carried out on the cylindrical slide- 
valve system, while in the third engine 


current is produced by two small machines 
of twenty and forty kilowatts, which are 
driven by a vertical high-speed engine. An 
extra exciter group consists of a 5,500- 
volt synchronous motor coupled to a sixty 
kilowatt generator, which is run from the 
main three-phase circuit. 


JUVISY SUBSTATION, PARISORLEANS RAILROAD. 


the inlet of the high and mean pressure 
cylinders is operated by piston-valve. Be- 
tween the two sets of cylinders is mounted 
the alternator which is placed on the main 
shaft. These machines are rated at 1,000 


One of the engravings shows a view 
of the main switchboard of the Ivry sta- 
tion. It occupies a large gallery at one 
side of the dynamo room. The new 
switchboard differs considerably from the 
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usual Thomson-Houston system of con- 
struction. At the front part of the gal- 
lery is placed the separate switchboard 
which is known as the operating board. 
As will be noticed, it is built in the form 
of a table, and upon it are placed all 
the apparatus which is used for meas- 
uring or operating the alternators and 
the exciters. The apparatus on the oper- 
ating board is all worked at a tension be- 
low 150 volts, and all the high-tension 
switches, etc., which are placed in the rear 
are operated at a distance. In the mid- 
dle part of the gallery will be observed the 
feeder switchboard which is placed be- 
hind the operating board, leaving a 
sufficient space between. The feeder 
board is made up of standard Thomson- 
Houston high-tension panels, upon which 
are placed all the different safety devices 
of the circuits, such as fuse-plugs and 
circuit-breakers, as well as the measuring 
instruments and the operating switches 
for the feeder lines leaving the station. 
In the back part of the gallery is placed 
a series of twenty niches in reenforced 
concrete, which contain the principal 
high-tension switches, the measuring in- 
strument transformers and all the dan- 
gerous apparatus. The circuits of all the 
machines and also the feeders are con- 
nected to two sets of triphase bus-bars of 
high tension. These two sets of bars are 
kept entirely distinct from each other, and 
they are so arranged that all the possible 
grouping of the feeders can be carried 
out. If need be, the total load on the 
station can be divided into two parts, 
traction and lighting. This arrangement 
gives a great facility in running the sta- 
tion and makes it especially easy to operate 
the alternators in parallel. Besides the 
main switchboards, there are a number of 
smaller switchboards, including the board 
which is used for operating the machines 
of the Ivry substation. 

A number of high-tension lines leave 
the main station for supplying the differ- 
ent substations which are mentioned 
above. In all, there are four main three- 
phase lines working at 6,000 volts. These 
circuits are laid underground. Three of 
the high-tension lines are uscd for oper- 
ating the traction substations. The fourth 
line connects with the power and light cir- 
cuits of the Paris shops of the company. 
The underground line, which runs to the 
Orsay depot within the city, is formed of 
two separate cables, each composed of 
three conductors of seventy-five square 
millimetres (150,000 circular mils). 
The Ivry-Ablon circuit, which is twelve 
kilometres (7.7 miles) long, also has two 
distinct cables, Each of the latter con- 
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tains three conductors of eighty square 
millimetres (160,000 circular mils), in- 
sulated from each other and from the 
armor by a special paper covering of ten 
millimetres (0.39 inch) thickness which 
is designed to stand a normal tension of 
11,000 volts. These twenty kilometres 
(fifteen miles) of cable are divided into 
eight sections by the three transformer 
posts of Vitry, Chorsy and Chevaleret. 
These posts contain a set of high-tension 
switches which allow of making all the 
needed connections of the cable sections. 
This arrangement makes it easy to localize 
the faults in case of accident, and allows 
of reducing to one-quarter of the total 
length the part of the cable which is out 
of service. 

As regards the machines which are 
mounted in the traction substations of 
Ivry, Ablon and Orsay, each of the sub-sta- 
tions contains the following apparatus: a 
rotary converter working on the three- 
phase system, of 250 kilowatts capacity ; 
two rotary converters of 500 kilowatts, 
designed on the six-phase system. Each 
of the Jatter outfits includes a special re- 
actance coil which is calculated so as to 
secure a good distribution of the load be- 
tween the rotaries and the storage battery 
with the proper phase difference, this be- 
ing about 0.9 at a minimum, also a six- 
phase transformer with diametral connec- 
tions which is wound to take a primary 
tension of 5,500 to 11,000 volts and a sec- 
ondary voltage of 440, also a six-phase 
rotary converter which is of the Thom- 
son-Houston compound pattern taking 
440 volts on the alternating-current side 
and 625 volts on the direct-current end. 
It can deliver 500 kilowatts continuously 
without overheating and 725 kilowatts 
with a heating below fifty-five degrees 
centigrade. Owing to the compound 
winding of these machines, the circuits 
can be changed as desired, and to this end 
a small switchboard placed on the side of 
the machine itself allows of working in 
shunt and in compound either direct or 
reverse, according to the requirements 
of the circuit. 

In each substation we find two large 
air-fans worked by a three-phase synchro- 
nous motor of 375 volts and twenty-five 
cycles, which is used for cooling the bank 
of transformers. The station is also pro- 
vided with a booster group which is driven 
by belt from the main machines. This 
group allows of charging the batteries at 
S00 volts. The switchboards in the sub- 
stations are of the standard type. In the 
Ivry station they are provided with oil- 
switches and blow-out fuses. The Ablon 
station uses another form of oil-switch 
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with automatic release. The direct-cur- 
rent line panels are fitted with the new 
automatic circuit-breakers for heavy cur- 
rent, which can be regulated to work be- 
tween 4,000 and 18,000 amperes, at 600 
volts. 

The storage battery which is contained 
in the Orsay station has been increased 
from 260 to 290 cells, in order to obtain 
a balancing voltage of about 600. The 
battery of accumulators in the Ablon sta- 
tion is furnished by the Compagnie des 
Accumulators “Union” and has a capaci- 
ty of 1,500 ampere-hours, while that 
of the Ivry substation is rated at 1,100 
am pere-hours. 

The trains which are now running on 
the Orleans line are made up of the stand- 
ard railroad cars drawn either by electric 
locomotives or by a new type of motor- 
car, which also carries passengers. Eight 
of the locomotives are of the form which 
has been in use on the short branch of 
the line for several years before the pres- 
ent extension was made. They are of the 
Thomson-Houston pattern and the form 
does not differ appreciably from the 
American type, which is used extensively. 
To provide for the increase of traffic, due 
to the suburban line to Juvisy, it was 
decided to construct three new locomotives 
and these have been built on another type, 
of square build, such as is noticed in the 
engraving. At the same time an outfit 
of new motor-cars was provided. The 
latter car, of which an end view is shown 
here, is constructed after the general plan 
of the European railway coach, but jis 
somewhat larger. The motorman’s cabin 
occupies the front end of the car, and be- 
tween it and the passenger compartments 
is a space which is used for baggage or 
light freight. 

As regards the electric locomotives, of 
which there are now eleven in use on the 
city and suburban sections of the road, 
they are all equipped with four motors 
of the standard 270-horse-power type, with 
two motors per bogie of the truck. As 
the gearing ratio for most of the locomo- 
tive motors is 1 to 2.23 we are able to 
reach a speed of fifty miles an hour with 
a train drawn by a single locomotive, the 
total weight of the train being 220 tons, 
With the locomotive alone, a speed of 
sixty miles an hour and over can be 
reached. One of the locomotives is pro- 
vided with a 1 to 4.1 gear ratio, so that 
it can draw very heavy trains at slow 
speed for the manceuvres of the line. 

All the locomotives are equipped with 
a controller of special type which allows 
of grouping the four motors either in two 
sets of two motors in series or in two 
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groups of two motors in parallel. The 
series-parallel coupling of the above sets 
is also carried out by the main controllers. 
The five motor-cars are equipped with the 
. multiple-unit system of coupling, using 
all the most recent improvements for oper- 
ating. The motor-cars carry four motors 
each, rated at 125 horse-power. This is 
amply sufficient for operating the system, 
and it is found that with two motor-cars, 
drawing a total weight of 200 tons, the 
distance between Austerlitz and Juvisy 
can be cleared in fifteen minutes, without 
stops. One illustration shows the train-con- 
trol outfit which is installed in the motor- 
man’s cabin. The whole train can be 
operated from either cabin. Special care 
has been used in the new motor-cars for 
diminishing the risk of fire. The cabins 
are of metallic construction, and fire- 
proofed wood is employed in building the 
main car-body. All the apparatus has 
been designed to render the manceuvre as 
simple and automatic as possible, owing 
to the ingenious dispositions which are 
used in the details of the controller. 
Among the latter, we may mention a new 
form of relay device which carries the 
main current of the motors. This relay 
blocks the controller by means of a special 
brake and so prevents any accidental over- 
load on the motors. 

The new locomotives have a total weight 
of sixty tons and a length of 11.37 metres 
(thirty-five feet) between buffers. The 
distance between wheels of a bogie is 2.39 
metres (7.4 feet), and from axis to axis 
of the bogies it is 5.64 metres (17.5 feet). 
The weight of the motor-cars is fifty 
tons; length, 17.36 metres (fifty-four 
feet); distance between wheels, 1.98 
metres (6.2 feet), and from axis to axis 
it is 12.4 metres (38.5 feet). 


Independent Telephone Clearing- 
House Started. 

The Independent Telephone Clearing- 
House Company, which was organized some 
time ago to check toll-line message business 
and apportion the earnings of interchanged 
toll business in the state of Iowa, has se- 
cured a suite of rooms at 410 Locust street, 
Boone, Iowa, and has engaged George T. 
Hewes as manager. The company has al- 
ready started in with its work. Arrange- 
ments have been made with a number of 
Iowa companies to have their business 
checked. Mr. Charles T. Deering is presi- 
dent of the company; P. C. Holdoegle, 
vice-president; J. M. Plaister, secretary 
and treasurer; and these, with Charles G. 


Cockerill and E. H. Martin, are the 
directors. 
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SOME POINTS RELATING TO STORAGE 
BATTERIES AND BOOSTERS.’ 


BY L. BROEKMAN, 


The features, mechanical and electrical, 
which come under review for stationary 
work, lighting, power, or both, when 
judging the rival qualifications of cells 
from various makers are: (1) weight of 
electrodes; (2) efficiency and permanence 
of contact between conducting frame and 
active mass; (3) how expansions and 
contraction of active material are pro- 
vided for; (4) means adopted to equalize 
activity of plates in every part: (a) porosi- 
ty and (b) open structure—. e., “linked 
surfaces” versus “separated surfaces,” 
owing to central web; (5) conductivity 
of framework, constant or diminishing; 
(6) relative capacity and mean pressures 
at various rates of discharge; (7) emer- 
gency discharge permissible; (8) normal 
and maximum charging rates, mean and 
maximum pressures; (9) volume of elec- 
trolyte and maximum density; (10) 
method of mounting sections; (11) super- 
vision required; (12) price. 

When a discharge to the full extent is 
taken from the cells daily in from three 
to six hours, the active material will be 
in a soft state and less adhesive. Sedi- 
ment, therefore, is thrown down more free- 
ly, and replating becomes necessary sooner 
than when, under a less exacting régime, 
the new formation is allowed to assume 
a crystalline texture. The battery, in 
effect, is too small for its work. Far the 
better plan, both from technical and 
pecumary points of view, is to provide 
for a margin in capacity on the safe side, 
a share of which is almost invariably 
claimed by afterthoughts and extensions 
without corresponding facility for increas- 
ing the battery output. On the other 
hand, accumulators worked regularly 
under normal conditions will be in a 
healthier condition, and give longer full 
service, than others subjected to pro- 
tracted periods of idleness. From the fact 
that most battery makers are prepared to 
enter into contracts for upkeep at rates 
varying between five and ten per cent per 
annum, according to size, service and 
locality, it can be accepted that the 
average life of a set of plates is not less 
than six years if the value of renewal 
sections throughout be taken roughly at 
one-half the original cost of the storage 
plant, and running expenses for periodical 
inspections be borne in mind. These in- 
spections are to the best interests of both 


1 From a paper read before the Dublin local section of 
the Institution of Electrical Engineers of Great Britain, 


on December 14, abstraeted from The Electrician, 
London, December 24. 
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user and manufacturer, and of much 
greater importance than is usually 
realized. For the sake of saving on car- 
riage, users often obtain acid of doubt- 
ful quality from the nearest supplier, 
preliminary analysis being dispensed with, 
while water of any kind is considered 
suitable for making good evaporation. No 
battery maker would countenance such 
risks. Even the best soft well water un- 
dergoes changes periodically and can not 
be strictly relied upon; with rain-water, 
everything depends on the district—where 
houses are in the vicinity of chemical 
works, or of the sea, the rain-water col- 
lected is decidedly unfit for use in a bat- 
tery. Only pure distilled water (not 
condensed steam from boilers, hot-water 
pipes, etc.) is really safe for the purpose, 
and to grudge this relatively small ex- 
pense is the worst possible economy in 
the long run. All acid should invariably 
be ordered from the battery firm. 
Limiting my remarks to the considera- 
tion of effects, produced or absent, 
according to the treatment of a battery 
by the user, one important point is to pre- 
vent the formation of white sulphate, 
PbSO,, as distinct from the ordinary 
sulphate of lead, PbSO,, which is the 
normal compound into which peroxide on 
the positives and finely divided lead on 
the -negatives are converted during the 
discharge of a cell within the limits 
indicated by the makers. Below this safe 
point the action of the acid on the elec- 
trodes becomes greatly intensified, and 
continuing discharge habitually beyond it, 
or allowing plates in a discharged state 
to remain standing for any length of 
time in an attenuated solution, are the 
surest ways to produce white sulphate. 
When this forms between the metallic con- 
ductor and the active material, it prac- 
tically insulates one from the other and 
lowers capacity. Being extremely diffi- 
cult to reduce, and more bulky than the 
active material, it follows that enormous 
strains will be thrown on to the frames 
of the plates if there is insufficient free 
space to allow for the expansion of the 
active mass. If sulphating be taken m 
time, prolonged overcharging at half 
normal rate will improve matters, but on 
no account should such overcharges be- 
come an institution. Against doctoring 
the electrolyte by the addition of sulphate 
of potassium, sodium, or of caustic soda, 
user can not be warned too strongly— 
this only leads to different and ineradic- 
able trouble. Should any interruption 
occur in the course of the initial charge 
of a battery from a dry condition of the 
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plates, notably during the first twenty 


hours—t. ¢., before the specific gravity of 


the electrolyte has begun to rise again— 
the plates are particularly prone to be- 
come badly sulphated, and much trouble 
may result. Professor Ayrton in one 
of his tests has found that when the 
peroxide on the positives had fallen to 
thirty-one per cent the cell very rapidly 
lost its electromotive force, which he at- 
tributed partly to the layer of sulphate 
_ excluding the mass beneath from further 
participation in the discharge and partly 
to the appearance of peroxide on the 
negatives. Herr Liebenow, on the other 
hand, has conclusively proved by very 
simple means that the rapid drop of pres- 
sure which determines the exhaustion 
pro tem. of a cell on discharge is almost 
entirely due to want of free acid. By 
continually urging acid through the pores 
of the negatives on to the positives, there- 
by reenforcing diffusion while maintaining 
level and density, he obtained nearly three 
times the normal capacity from the plates. 
During a rapid discharge, for instance, the 
SO, contained in the active material is 
used up at a much quicker rate than it 
can be replaced from the surrounding 
electrolyte. Hence the fall in pressure is 
sharp under continuous load; also, the 
recuperative effect is very marked when 
the current is interrupted, and the de- 
ficiency is made good by diffusion. 
Coming now to the abnormal rise 
in potential difference, toward the end of 
a full charge, and the fugitive high volt- 
age given by cells immediately on break- 
ing the charging circuit, commonly called 
“gas effect,’ this has been found to be 
due to the presence of unstable products, 
such as ozone and persulphuric acid, 
which only make their appearance to be 
decomposed at once. This high voltage 
unfortunately is quite short-lived, and 
available only when a discharge is taken 
_ Immediately on switching off the charging 
current. An instance when that effect can 
be taken advantage of. to the best pur- 
pose occurs when a battery is operated 
through a reversible booster, say on a 
tramway system, which, as a rule, provides 
frequent and marked positive and nega- 
tive fluctuations. Under such conditions 
the watt-hour efficiency of batteries has 
been proved as high as eighty per cent. 
With the constant-current method of 
charging the battery, as almost universally 
employed in England, the best charg- 
Ing rate to adopt is at or near the normal 
indicated by the makers. The effect on 
the electrolyte, without being violent, is 
sufficient to promote a healthy action and 
uniform density, enabling reliable 
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hydrometer and voltmeter readings to be 
taken, useless and harmful overcharging 
to be avoided. Overcharging frequently 
goes hand in hand with a low charging 
rate. Ten per cent excess in ampere- 
hours over previous discharge, both opera- 
tions metered for choice, is quite enough 
under ordinary circumstances, the charge 
being pushed on to a milky state of the 
acid, say, once every week or fortnight, 
and then continued for a length of time 
according to the depth of cells in use. 
Habitual overcharging is wasteful and de- 
cidedly detrimental, tending to cause ex- 
cessive formation, to unduly increase 
sediment and thus to shorten the useful 
service of the plates, besides giving rise 
to violent spraying with its attendant 
evils if a high rate be maintained. When 
overcharging at a low rate is practised, 
the case is perhaps worse, because no out- 
ward manifestation takes place; formation 
of spongy lead on the negative plates 
then becomes the immediate trouble, 
bringing complication in its train. 

Prior to any prolonged period of disuse 
it is essential to give an abundant charge 
to the battery, so as to provide the con- 
ducting framework of the positive with an 
unbroken film of peroxide, thereby re- 
ducing local action to a minimum. This 
film ceases to be protective if even a short 
discharge be taken from the cells subse- 
quently. It is therefore best under the 
circumstances to disconnect the leads at 
the battery terminals immediately the 
charge has been completed. To remove 
the acid from the cells, after due prepara- 
tion of the plates, is unquestionably the 
safest plan of all to adopt in such cases. 
but this needs care and entails some 
trouble; moreover, the battery can not 
then be made available on a surprise visit. 
Some of the following rough battery data 
may be found useful on occasions: cells in 
glass boxes—weight in pounds, about one- 
half of amperc-hours at maximum capaci- 
ty; space occupied—cells erected all on 
one level with narrow gangways, equals 
about three square fect per kilowatt-hour 
at maximum capacity. When glass boxes 
are used, “bolted” connections between 
cells have the preference to “lead-burned” 
joints, as the heat of the soldering jet, 
unless very carefully applied, is liable to 
crack the glass; besides nursing, repairs 
and cleaning are rendered much easier 
with the former. Bolts and nuts must, 
however, be encased in non-corrodible 
metal, so as to afford thorough protection 
against acid spray. 

Immediate proximity of the accumu- 
lator house to stables or manure heaps 
has been shown to be detrimental to the 
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life of cells on account of ammonia 
troubles. Vitrified brick laid on concrete 
and grouted with pitch makes a good bat- 
tery-room floor, which should have a suit- 
able slope for drainage. Protect the 
battery from direct sun rays, but give the 
attendant the benefit of good day and 
plenty of artificial light, especially port- 
able hand lamps. Except in very much 
exposed localities it is scarcely necessary 
to heat the battery room during our mild 
winters ; low temperature merely limits the 
capacity for the time being, but does no 
harm whatever to the cells. Let the cells 
be arranged all on one level if possible, 
with gangways at least wide enough to 
admit passing a carboy basket along. 
With glass boxes double tiers are admis- 
sible, but experience is altogether against 
placing cells beyond easy inspection and 
handling; also ample head room should 
be allowed above the cells. For battery 
pressure exceeding 250 volts the modern 
practice of double insulation—stands from 
earth and cells from stands—has effected 
a great reduction in the number of weak 
cells. Coming to accessories, trays filled 
with sawdust or sand are better for glass 
boxes than lead discs, as the latter do not 
evenly support the weight of the element. 
Hydrometers should read in single de- 
grees on an open scale. It is best not to 
allow them to remain in the cells, where 
they are liable to become sticky and grimy 
after a short while, rendering them unfit 
for taking accurate readings. A neat and 
safe way of using a better class portable 
voltmeter with central zero, the needle 
swinging in a horizontal plane, is to at- 
tach the instrument to a short board, the 
lower side of which is provided with lead 
contact studs. By placing this board 
across the equalizing bars of a cell, a 
slight pressure downward will secure a 
reliable reading, which can be marked 
down at once on the note pad at the side. 

When current to the lamps is invariably 
supplied from the battery alone, over- 
charging of end cells can be easily avoided. 
Not so when the dynamo is running part 
of the lights while charging the battery 
at the same time. Without adequate 
supervision some end cells, then, are liable 
to receive considerably more than their 
share of charge, while, if the outside load 
be heavy, the body of the battery may be 
kept short of current, possibly have to 
discharge occasionally. This destroys 
uniformity if it has not worse effects. 
Larger capacity cells for regulators are 
occasionally used to keep down the charg- 
ing rate per positive plate, or paralleling 
several end cells on charge by means of 
a suitable switch to reduce their number, 
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and the charging rate for the regulators 
is equally effective. Counter-electromo- 
tive-force cells in one of the supply leads 
is another remedy and a good one, yet 
rarely adopted. For any fair-sized in- 
stallation, say of 500 lights and upward, 
the additional cost of a semi-automatic 
reversible booster in place of a charging 
booster is not great, bearing in mind that 
the number of cells ordinarily required 
can then be reduced by approximately 
fourteen per cent. Or, to put it in 
another way, eight per cent of the line 
voltage is about equal to the number 
of cells which can be dispensed with when 
the battery is discharged through a booster. 
As neither cell switches nor regulating 
leads are required then, further savings 
are made, which go toward canceling the 
extra cost of the semi-automatic machine. 
The ease and delicacy of voltage regula- 
tion obtained with a booster is far ahead 
of the best that can be done by means 
of cell switches. If the pressure from a 
gas or oil-engine-driven dynamo varies 
considerably so that the pulsations are 
reproduced in the lights, floating a bat- 
tery across the line has the desired steady- 
ing effect. .To that end set the cell switch 
for the correct line pressure, running the 
dynamo to give about two per cent higher 
voltage as a mean. Of course, the cells 
must not be switched in parallel until 
the generating plant has settled down to 
its work at that pressure; this is a con- 
venient way of husbanding the capacity 
of a battery for long runs. To obviate 
the necessity for a large number of leads 
with cell switches for high-voltage bat- 
teries, some ingenious devices have been 
described. One means is to connect every 
fourth cell at the right-hand end of the 
battery to a main-cell switch, and to use 
the first three cells at the left-hand end 
for connection consecutively to an aux- 
iliary regulating switch, the two switches 
interlocked. The saving in leads is ob- 
vious. One difficulty, however, is to guard 
against charging certain cells in the re- 
verse direction if the number of cells in 
the charge circuit happen to be less than 
that discharging at the time. 

The practice of starting internal-com- 
bustion engines by running the dynamo as 
a motor off the battery should be dis- 
couraged. Without special gear this puts 
an exceedingly heavy strain on the cells 
at a time when they are least able to bear 
it—viz., as a rule, when they are low down 
in the morning after a night’s run—the 
drawbacks to parallel working of two far 
outweigh the almost solitary advantage of 
having one battery available for use while 
the other is being cleaned or under repairs. 
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In modern cells, moreover, so much free 
space is provided for sediment that the 
necessity for its removal does not arise 
until the plates are worn out. The re- 
moval of sediment from older-form cells is 
best entrusted to the makers, as they keep 
a staff experienced in that work, and be- 
cause much damage may be done by neg- 
lecting the necessary precautions. Great 
care is required during the removal of the 
plates from the electrolyte, as the nega- 
tives oxidize quickly, heat up and shrink 
when exposed to the atmosphere; it is 
important, therefore, to prevent their be- 
coming dry. Failure to obviate this will 
not only entail a subsequent full de- 
oxidizing charge of about forty hours be- 
fore the cell will give capacity again, but 
in shrinking the active material is liable 
to lose contact with the conducting frame- 
work and to impair seriously the capacity 
of the negatives. For the removal of 
a few defective plates only in several 
groups utilize the good plates of one or 
more of these, putting entirely new groups 
into the latter cells. Old and new plates 
mixed in the same group do not divide 
the work equally, and then discharge into 
one another after the circuit has been dis- 
connected. Such groups invariably go to 
pieces in a comparatively short time. 
Sometimes one single cell alone gives 
trouble in a battery, and on renewal of 
the plate section the question arises how 
to give the long initial charge without 
greatly overcharging the entire set of 
cells in the absence of a milking booster. 
This difficulty is minimized by asking the 
makers to forward the new section fully 
formed and charged, the negative group 
being packed in wet sawdust. When put 
Into circuit during charge subsequently 


‘this will only take from ten to twelve 


hours altogether to come up with the other 
cells; until it does so it must, of course, 
be cut out during discharge. 

Celluloid or kindred substances are un- 
desirable materials to employ in connec- 
tion with storage cells, whether in the 
form of containing-boxes, separators, or 
envelopes. Their behavior is uncertain; 
notably in proximity to the positive ele- 
ment the tendency of celluloid is toward 
decomposition, and the eventual formation 
of sulphate. The introduction of board 
diaphragm separators, acting as a com- 
plete screen between plates of opposite 
polarity, marks a most important step in 
the right direction. By rendering it im- 
possible for any treeing to occur, scale or 
foreign substances to become lodged in 
the open spaces between plates, the liabili- 
ty of individual cells falling below par is 
practically excluded. There is no fur- 


Vol. 48—No. 5 


ther need to peer into cells prospecting 
for possible shorts; the certainty that, by 
reason of the efficient protection of elec- 
trodes, excrescences, if any, can not de- 
velop and do mischief renders supervision 
very easy. To keep the cells clean, acid 
level and density right is really all the 
attendant has to do in the battery room. 
An additional advantage of diaphragm 
separators is that by holding up the volt- 
age they raise the useful capacity of cells. 
This effect is readily verified by exchang- 
ing forks or glass tubes for board sepa- 
rators in any cell of low capacity the 
plates of which are, however, mechanically 
in good condition; after only a few weeks’ 
regular use this cell will have redeemed 


its character completely—very likely will 


have become the strongest one in the whole 
set. Electrolyte, liberal in volume, and of 
1.215 maximum density only is used, and 
as: no attendant troubles from carboniza- 
tion of the wood or any other causes have 
been experienced in the course of five 
years’ continuous employment under all 
conditions of work, board separators have 
fairly passed the period of probation. 
The operation of the carbon-pillar ma- 
chine now introduced into England 
depends upon the reversal of the booster 
field by the variation of resistance in a cir- 
cuit connected upon the Wheatstone 
bridge principle. By the difference in 
mechanical pressure effected on two sets 
of columns, each consisting of carbon 
discs, the resistance of the circuit and 
thereby the direction of the current are 
changed. The fields of exciter and boost- 
er correspond to the galvanometer circuit 
of the Wheatstone bridge. A bar for 
varying the pressure upon the carbon col- 
umns is pivoted at the centre, one end be- 
ing pulled down by a solenoid in the main 
circuit, counterbalanced by the tension 
of a spring at the other end. To ac- 
celerate the speed of reversal the exciting 
value can be made three times as great 
as is required. These machines are par- 
ticularly suited to deal with very violent 
and rapid-load variations and by their use 
the generator output can be maintained 
constant to within two and one-half per 
cent, provided the battery is proportioned 
to supply the peaks and to absorb the 
average load as charge when the line de- 
mand is zero. This careful proportioning 
of the load between generator and battery 
is the crux of successful working. In the 
case of a railway load, for instance, it will 
be preferable to allow of a variation in the 
generator output twenty-five per cent above 
and twenty-five per cent below normal. By 
means of a regulator in the booster shunt 
coil the set may be given a discriminating 
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value—t. e., charging up to a certain 
amount only—and restricting discharge 
until the generator output has reached 
a predetermined maximum. To parallel 
an automatic set, the exciter is brought 
to the same pressure as the line when the 
booster is switched in. To increase load 
on generator, raise dynamo pressure and 
decrease exciter voltage. Reverse this 
process to obtain the opposite effect. The 


diverter is adjusted when the machine is - 


installed and will need no further regula- 
tion unless the mean-load is very largely 
increased, or when further generating 
plant is added. 

In many combined lighting and traction 
stations it will be an advantage to have 
the battery and booster available on the 
lighting bus-bars. To that end a double- 
pole throw-over switch transfers battery 
and booster on the lighting system as a 
two-wire unit. For cases of emergency— 
as, for instance, if the balancer breaks 
down—an additional single-pole switch is 
installed to connect neutral battery to 
neutral bus-bar after the booster has been 
switched out. The factor of safety this 
arrangement gives amply justifies the 
small extra outlay for switch gear. That 
self-contained accumulator cars for tram- 
way traction have not given better working 
results in the past is by no means due 
entirely, as alleged, to the excessive cost of 
upkeep and to the weight of batteries con- 
structed ten and fifteen years ago. There 
were Dumerous contributory causes. Given 
a good track, efficient motors and gearing, 
and present-day traction cells having an 
output of nine watt-hours per pound at 
the five-hours’ rate of discharge, a differ- 
ent showing will be made. Line-batteries 
at a distance from the power station are 
applied most successfully for maintain- 
ing the voltage at its average and for 
reducing the amount of copper necessary 
for transmission. The following com- 
parisons of actual working results will 
demonstrate this: transmission distance 
about seven and one-half miles, 550 volts 
at power-house, 440 volts minimum on 
line. Copper required without battery— 
350 amperes maximum transmitted ; track 
drop seventy-eight volts, line drop seventy- 
two volts; copper, 300,000 pounds. Cop- 
Per as actually installed with battery— 
167 ampere maximum transmitted; track 
drop thirty-seven volts, line drop 113 
volts; copper, 130,000 pounds. Thus 
effecting a saving of over $20,000 in first 
Cost and of $1,000 in annual charges all 

d except copper depreciation. Not 
only are fewer generating units required, 
but through the relief from fluctuations 
Wear and tear thereof are materially re- 
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duced and a reserve provided in case of 
breakdown. 

The use of storage batteries on electric 
locomotives, where an exposed. conductor 
is inadmissible in mills, mines and for 
shunting purposes on railways, is con- 
siderably on the increase. Particulars 
were forthcoming recently of two accumu- 
lator locomotives supplied for service on 
the Great Northern & Piccadilly Electric 
railway in London: total weight, sixty-five 
tons, of which thirty-one tons was battery ; 


equipment to motors, each twenty horse- - 


power normal, eighty-five horse-power 
maximum ; eighty cells, 180 amperes nor- 
mal, 800 amperes maximum ; speed, seven 
to nine miles per hour while hauling a load 
of sixty tons on the level. Figuring the 
power provided on the basis of 100 
watt-hours per ton-mile, this will admit 
of two miles continuous haulage of full 
load with one complete charge of the bat- 


tery. 
———— M 


A Surface-Contact Railway. 

A short line of surface-contact railway 
has been constructed in Lincoln, England, 
and been given a preliminary test. This 
has seemed so satisfactory that the city 
authorities have decided to equip the city 
tramway system with this system. 

The peculiar features of the new sys- 
tem, which is known as the “G.-B.” sur- 
face-contact system, are contact-plates 
flush with the pavement, and the method 
of making electrical connection between 
these plates and the conductor. An ex- 
cavation about sixteen inches deep is made 
between the rails, and in this is laid or- 
dinary glazed vitrified-stoneware pipe five 
inches internal diameter. This is sur- 
rounded with concrete. Hand holes are 
provided at intervals of from 200 to 400 
yards. The conductor, which is threaded 
through this conduit, is a galvanized-iron 
cable one and one-quarter inches in diam- 
eter. It is supported at intervals of nine 
feet on circular corrugated insulators. 
The studs through which contact is made 
are two and one-half inches wide and ten 
inches long, though wider studs are used 
at crossings and other special work. These 
studs are set in granite blocks, grooved to 
receive them, with a bitumen cement. The 
end of the stud which projects downward 
is forked and lined with brass. Within 
this there is a light iron plunger weighing 
about six ounces, normally held up by a 
spring and fitted at the lower end with a 
carbon block. Under proper magnetic 
conditions this plunger is thrust down so 
as to bring the terminal block in contact 
with the cable. This action is brought 
about by a magnetic system carried on the 
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car. A long electromagnet is suspended 
just above the studs, which is excited by 
means of a small storage battery. The 
magnetic field set up draws down into 
contact with the stud spring suspended 
links on the pole of the magnet, thus 
making contact with the stud only and 
not touching the pavement. The return 
circuit of this magnetic system is made 
through the rail and across the earth be- 
tween the rail and the iron cable. Al- 
though the gap here is long, the cross- 
section is great, so that the magnetic force 
set up in the studs is sufficient to cause 
the plunger of the latter to bridge across 
the gap between the stud proper and the 
iron cable, thus making the desired con- 
tact. This contact makes the stud alive 
and supplies power to the car. Each car 
is equipped with two magnets, so that one 
of them is always in contact with a stud. 
The ends of the car are fitted with a wire 
brush, which short-circuits the studs and 
the rail, thus opening a safety switch, 
should any stud remain alive after the 
magnet has passed it. Thie system has 
been in operation satisfactorily for a 
month past, which has induced the com- 
pany owning it to guarantee the city 
against any loss through adopting it. 

TEE ere 

The Chicago Telephone Company. 

The annual report of President Arthur 
D. Wheeler, of the Chicago Telephone 
Company, for the year 1905 has been is- 
sued, under date of January 17, 1906. 
The comparative showing as to revenue 
and expenditure is as follows: gross rev- 
enue, 1904, $6,373,116.10; 1905, $7,131,- 
342.48; increase, $758,226.38. The sur- 
plus for the. year 1904 was $163,616.08; 
for 1905, $226,811.01, an increase of $63,- 
194.93. At the close of 1905, 143,223 
subscribers’ stations were in service, 
25,330 more than at the end of 1904. Of 
the telephones now installed, 84,215 are 
receiving service upon a message or meas- 
ured-rate basis. Under the ordinance of 
1889 the company has paid a total revenue 
to the city of Chicago of $942,505.96. 
The company has 156 exchanges and 
fifty-seven toll-stations, 335 miles of un- 
derground conduit, 1,755 miles of duct, 


187,231 miles of wire underground, 
51,711 miles of overhead cable and 52,213 
miles of wire on poles. The total mileage 
of wire is 291,155. The capital stock is 
$14,000,000. 


It is announced that Judge Hazel, in 
Buffalo, N. Y., has handed down a deci- 
sion in favor of Thomas A. Edison in a 


suit against Western Union telegraph in- 
terests, involving the use of some early 
inventions. 
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A Review of Telephone Patents Issued in 1905. 


URING the year 1905 there were is- 
D sued about three hundred and six- 
ty-five patents for inventions re- 
lating to telephony, or an average of one 
per day. This represents thirty per cent 
increase over the year 1904, and nearly 
one hundred per cent increase over 1903. 
Of course these figures are only approxi- 
mate, since there is not a very sharp line 
of demarcation between the telephone art 
and some others. It should also be stated 
that the number of patents granted only 
approximately marks the rate of progress 
for the reason that some applications are 
filed a considerable length of time before 
the patents issue. 

It is the purpose of the present review 
to present a brief commentary on the most 
interesting and significant of these 
patents. For this purpose it will be con- 
venient to divide the inventions under 
the following heads: (1) subscribers’ or 
substation equipment; (2) line and cable 
devices; (3) protective and terminal de- 
vices; (+) party-line, selective and lockout 
schemes; (5) central office circuits and ap- 
paratus, embracing (a) manual equip- 
ment, (b) automatic equipment and (c) 
semi-automatic or combination schemes; 
(6) intercommunicating schemes and (7) 
‘auxiliaries and details. 

Before passing to these different heads 
I will premise that since space for this 
article is necessarily limited, the inclu- 
sion or exclusion of any particular patent 
must not be taken as implying any invidi- 
ous comparison or criticism. Speaking 
generally, the standard of invention as 
shown by the patents for the year is uni- 
formly higher than it ever has been be- 
fore. The principal reason for this is 
doubtless to be found in competition, and 
the injection each year into the telephone 
field of more technical knowledge. 

Taking up the groups in their order 
I find that the patents under the first 
group fall naturally into seven sub- 
groups, viz., transmitters, receivers, cir- 
cuits and transmission schemes, auxiliary 
pieces of apparatus, such as switch hooks, 
etc., brackets of various sorts, memoran- 
dum and other attachments and anti- 
septic devices. The mere statement of 
this subdivision gives an idea of the 
thoroughness with which the field is be 
ing worked over and the constant compe- 
tition among designers. 

There were sixteen patents granted dur- 
ing the year for microphones as such and 
three for transmitter supports. One of 
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the latter is for the new hollow knuckle- 
joint for desk sets of the Stromberg- 
Carlson Telephone Manufacturing Com- 
pany, another presents the new arm of the 
Baird Manufacturing Company, and the 
third the Yaxley ʻarm of the American 
Telephone Company, all three devices 
being well known and in wide use. The 
Baird arm has no pivot-bolt, a pair of 
spring washers with central projecting 
nipples slipping between the bearing-faces 
of the arm and cheek-plates of the 
bracket, the arm then turning on the 
nipples. 

Of the microphones all but one are 
granular instruments, and all but three are 
of the so-called solid-back type, that is, 
the type in which a distinct circumscribed 
chamber is formed within which granu- 
lar material is placed between the elec- 
trodes, one of which is attached to and 
moves with the diaphragm and the other 
is fixed. Some of these are quite ingeni- 
ous, notably that of Mr. Erickson, which 
is the transmitter of the Strowger Auto- 
matic Telephone Company. This has a 
cup carried on the diaphragm, with sharp 
edges pressed against the yielding face 
of a felt ring surrounding the fixed rear 
electrode which extends into the cup. The 
Kaisling transmitter of the Stromberg- 
Carlson company should also be noticed, 
with front and rear electrodes having the 


usual gold-plated gauze facings, sur- 


rounded by a yielding ring resting in a 
rigidly fixed reenforcing cup; but the most 
important patents of all are those of 
Messrs. Clausen and Harkness, the former 
assignee to the American Electric Tele- 
phone Company, of Chicago, and the lat- 
ter to the Dean Electric Company, of 
Elyria, Ohio. The first Clausen patent and 
the Harkness patent in particular cover 
designs which may be taken as typical of 
the best practice of to-day. In the class 
of instruments of which these are types 
a complete so-called “resistance button” 
is made up separately, the electrodes, the 
granular carbon and the enclosing vessel 
for them being thus combined in a small 
unitary structure which may be assem- 
bled readily, and which may be packed 
in small compass without danger of in- 
jury from accidental handling or the like. 
This was a point of objection to the old 
type of Dean transmitter made by the 
Kellogg company, that the carbon cham- 
ber was formed in the diaphragm itself, 
and the parts of the button assembled 
thereon, so that in stock there were a lot 


of diaphragms with bulbous projections 
on one side and stems sticking out of the 
other, making awkward units to handle. 

In the Clausen design the diaphragm 
rests against the front plate, the usual 
bridge spans it, and between the bridge 
and diaphragms is secured the button 
which contains a very pretty conception. 
The two electrodes are enclosed in a cap- 
sule formed of front and back thin metal 
cups -with their edges registering and 
clamped together by a crimpled ring. 

The Harkness transmitter is one of 
three designs which are combined to form 
the new Dean instruments. The complete 
transmitter has the usual heavy dia- 
phragm and front plate, with a bridge, but 
the diaphragm has a central perforation 
with its edges turned to form a flange 
within and against which the resistance 
button is held by the spring-pressure from 
the bridge. The rear electrode has the 
usual stem fixed in the bridge. The 
claims of this patent are directed to the 
structure having the button independ- 
ently supported, but spring-pressed against 
the diaphragm wherein the merit lies. 
It should be noted that the bottom of 
the cup is directly exposed to the sound- 
waves, and as the cup is made separately 
the metal can be thin. The bottom of 
the cup thus forms a supplemental dia- 
phragm of higher period than the main 
diaphragm, but responding freely over 
a considerable range of frequencies, and 
taking up particularly many of the higher 
overtones which are ordinarily lost, thus 
giving a more natural tone in transmis- 
sion. 

The receiver patents do not present any 
particular novelties, most of them being 
directed to mere details of construction. 
One thing is noticeable, viz., that consid- 
erable work is being done by the “Audi- 
phone” and other people who are using 
the telephone either for the instruction 
of the deaf or for the treatment of deaf- 
ness. Unquestionably, aural massage 1s 
excellent if persisted in, and many of 
these devices are far from being as worth- 
less as sometimes has been alleged. One 
patent (Schneider) shows a complete 
outfit in one unit, including a watch-case 
receiver on the end of a hollow handle 
containing the batteries, and a connection 
for the microphone at the other end of 
the handle, so that by plugging in the 
transmitter may be presented instead of 
a speaking trumpet during conversation. 
With a flexible cord of some length this 
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would obviously afford considerable com- 
fort. It should be noted that during the 
year some of these same people have fitted 
up pews in churches with their instru- 
ments, and mounted an arrangement of 
sensitive microphones on the pulpit, with 
considerable satisfaction to the deaf occu- 
pants of the pews. 

In this first group are included trans- 
mission schemes and circuits, for which 
thirteen patents were granted during the 
year. Some of these are quite interesting, 
particularly the Stone and the Ehret 
patents, covering space telephony, and the 
Davis patents, covering a method of trans- 
mitting speech by what Mr. Davis calls 
“making and breaking” resonance in an 
alternating-current circuit. 

John Stone needs no introduction. His 
systems, to which I refer, depend upon the 
development of a substantially continuous 
frame of electromagnetic waves, whose 
amplitude is modified in accordance with 
sound-waves. In a typical arrangement the 
transmitter is in a secondary resonator 
circuit, variations in the electromagnetic 
constants of which produce corresponding 
variations in the impedance of the primary 
helix, and thereby similar variations in 
the intensity of the oscillations developed 
in the primary resonator circuit with cor- 
responding variations in amplitude of the 
waves. The Ehret systems, on the other 
hand, depend upon the similar develop- 
ment of waves, which are modified by 
producing changes in frequency, the re- 
celving being obviously by an instrument 
which varies the intensity of its action in 
accordance with the changes in frequency. 
Í do not know that either of these methods 
has been successfully demonstrated, and 
there seems to be some doubt of their com- 
mercial practicability, 

Among the other patents may be noted 

the Hartmann photophone, constructed 
with a system of lenses to produce parallel 
Projection of the vibrant Tays, so as to 
dispense with large parabolic reflectors. 
l Turning next to auxiliary apparatus, 
including special ensemble designs, an in- 
teresting patent is that to Alfred Graham, 
of Denmark Hill, England, for a marine 
outfit which looks pretty good. It is 
Mounted on a stanchion on the bridge or 
Other exposed part of the ship, and all 
of the working parts are enclosed within 
a drum having hollow trunnions, through 
Which the ear-tubes come out. 

The type of desk set having all of the 
switch parts and terminals mounted on 
a vertical strip within the hollow stand- 
ard appears in patents granted to the 
Sumter company and the Stromberg- 
Carlson, while the new Egan Telephone 
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Company, of Petersburg, Ill., received 
two patents for its compact telephone set. 

The geniuses who are always ready to 
supply more or less complicated fittings 
for everything on earth produced four 
memorandum pads, seven different direc- 
tories, nine sterilizing devices for mouth- 
pieces and fourteen bracket supports dur- 
ing the year. None of these need com- 
ment. 

There were fifteen patents granted dur- 
ing the year for line and cable devices. 
Nine of these are visionary schemes or 
cover construction details which are not 
important. The other six I will notice 
briefly. 

The first of these presents a protective 
scheme by John Stone Stone for clearing 
a line when it is affected by ether waves. 
The scheme is to ground the line through 
condensers bridged across the two sides 
thereof. 

The second patent covers a cable by 
Mr. Charles Wilson, of the Keystone com- 


pany, Philadelphia, in which it is sought 


to produce uniformly distributed induct- 
ance by laying each pair of conductors in 
helical grooves in a soft iron core wire. 
This cable has been built, after consider- 
able difficulty with the insulation, and is 
said to have given satisfactory results. 
No figures, however, are available so far 


as I know. 


The third patent was issued to Prof. 
Dugald C. Jackson, of Ann Arbor. The 
application upon which it was granted 
dates back to September 23, 1901, and the 
claims are in part so broad as immediately 
to raise a question as to their validity. 
The patent office is but illy equipped to 
deal with questions involving as much 
theory as those of distortion and attenua- 
tion in telephone circuits; and it seems 
to have been Professor Jackson’s mathe- 
matics which secured the allowance of his 
claims. Space forbids analysis, but briefly 
states the structure consists of a cable 
having a core of stranded soft iron, and 
the conductors twisted around it through 
their entire length. The claims are di- 
rected broadly to “the method of counter- 
acting capacity in wave-form circuits, 
which consists in creating inductance sub- 
stantially continuously throughout the 
wire of the circuit to suitably neutrahze 
the capacity of the circuit.” 

It is to be particularly noted that the 
fourth patent of this group contains state- 
ments which if true show the Jackson 
construction, and perhaps the Jackson 
patent, to be worthless. This fourth 
patent is to Sir Oliver Lodge, of Bir- 
mingham University, who says: “I am 
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aware that it has been proposed by var- 
ious devices to increase the inductance of 
a cable and in some cases to equate the 
inductance to the capacity, which is im- 
possible, in order to increase the rate of 
transmission and reduce distortion. . . . 
But none of these proposals have suc- 
ceeded in doing more than slightly im- 
proving the rate of transmission.” (This 
statement agrees with the findings of Dr. 
Breisig concerning the German cables 
containing continuous inductance sources 
of the Jackson type. See articles in 
Electrotechnische Zeitschrift.) 

Sir Oliver’s cable is intended to have 
the product of its inductance and leakance 
equal to the product of its conduction re- 
sistance and capacity. The construction 
employed is a central copper conductor 
with concentric soft-iron rings, and a sur- 
rounding insulator of water-proof char- 
acter but comparatively low resistance. 

The fifth patent of the group is to E. 
P. Roeber, of Philadelphia, and covers a 
scheme for shunt coils combined with se- 
ries coils to load the transmission line. 

The last patent is to Daniel M. Ther- 
rell, of Atlanta, and covers a system in 
which the line is not loaded at all, but 
in which the different components of 
speech-waves are reenforced and retarded 
or accelerated more or less in proportion 
to their frequencies, so. that when ex- 
posed to the varying line effecte the var- 
lous degrees of lag and unequal promi- 
nence will be reduced so as to make them 
come out at the receiving end in proper 
and natural relation. 

The next head is that of protective and 
terminal devices. The inventions under 
this may be subdivided into fuses, switches, 
sneak-current arresters and cable heads. 

The greatest activity has been shown 
in the design of sneak-current arresters, 
and particularly those employing what 
are known as self-soldering heat-coils. 
The general type of this class of apparatus 
is of course well established, being repre- 
sented by contacts in the protective circuit 
held together by solder disposed near a 
source of heat such as a coil included in 
the line. The contacts are usually springs 
held by a “cartridge” of some sort, con- 
taining the coil and the soldered detent. 
This may be a hook, or a button, or what 
not. In the latest types, when the solder 
melts the springs open, and as the car- 
tridge cools the solder again hardens so 
that the same cartridge can be used over 
many times. Frank B. Cook and C. A. 
Rolfe split about even on honors, each re- 
ceiving a cloud of patents for various de- 
tails of construction. The broad feature 
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of invention involved in the self-soldering 
idea, however, is the subject of interfer- 
ence proceedings between these and other 
parties in the patent office. 

Three patents were granted to Rolfe 
during the year for enclosed fuses and 
one to Jones, of the American Electric 
Fuse Company, for an improvement in the 
Maxstadt fuse. 

Four patents were granted for cable 
boxes or pole houses, one of these covering 
the design exhibited by Frank B. Cook 
in Chicago in June, the box having a 
sliding cover with a spring detent, look- 
ing like a galvanized iron can of large size. 
Upon sliding up the can the contacts can 
be exposed. 

Many of the patents for selective sig- 
naling devices, which constitutes the next 
head, are worthless. About sixty of these 
were granted in the past year, out of 
which I select eight as worthy of notice, 
and only two as of particular interest. 
Three of these relate to means for setting 
a code wheel so that by merely turning 
the generator crank the desired number 
of rings will be given with certainty. 
This will be a good thing for the farmers. 
Three others relate to the Stromberg- 
Carlson selective system for country lines 
and the like, where step-by-step mechan- 
isms are placed at the substations to close 
the local circuits in succession in response 
to the transmitted impulses. 

The most important patents to notice 
are those to Leich and to Dean, covering 
the selective systems put out by the Ameri- 
can Electric Telephone Company and the 
Kellogg Switchboard and Supply Com- 
pany, respectively. The Dean system de- 
pends upon tuning the reed tongue of the 
bell at each substation, each bell being 
Tung when desired by throwing upon the 
line current of the proper frequency. In 
accordance with standard practice, the 
number of stations on one line is limited 
to four, and hence it is possible to use 
frequencies such that there will be little or 
no interference. Mr. Dean provided his 
motor-generator set at the central office 
with four separate windings for the four 
frequencies and an Edison centrifugal 
governor to maintain the speed constant. 
The claims of the patent are all limited 
to the operation by “resultant” fre- 
quencies, that is, the natural frequencies 
modified to allow for the acceleration due 
to the strokes on the gongs. 

The Leich patent, on the other hand, 
specifically states that it is not for a har- 
monic or “tuned” system, but depends 
upon the use of currents of different char- 
acter. The ringer at one station is in- 
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cluded in series with an impedance coil, 
and in the other station in parallel there- 
with, a locking coil being included in 
the branch containing the impedance coil. 
Operating current is thrown on the line 
through a coil to ring one bell and through 
a condenser to ring the other. 

Under my fifth heading I have included 
central office apparatus and circuits. There 
were seventy-three patents issued for these 
during the year, of which sixty-four cover 
manual apparatus and circuits, eight are 
for automatic devices, and one for a semi- 
automatic or a combination system. Of 
the manual patents twenty-three relate to 
apparatus and forty-one to circuits alone. 
In all these circuits I find no more than 
improvements in matters of detail. A 
number of them are two-wire multiple 
systems of Land or Webster, or others 
assigned to the Stromberg company, or of 
W. W. Dean assigned to the Kellogg com- 
pany. One or two patents of the lot are 
somewhat interesting, as for example one 
to Lattig and Goodrum, assignors to the 
Eastern company, of Westchester, Pa., 
covering an arrangement of relays to cut 
in and cut out the operator’s telephone as 
the answering and the calling plugs are 
inserted, respectively. A few belated 
patents to Milo G. Kellogg and one or two 
to Mr. Dunbar also appeared during the 
year, as well as some few patents to our 
Swedish friends, for common battery cir- 
cuits, in which they are rapidly follow- 
ing us. 

With regard to the apparatus, there is 
but little to say. Several freak switch- 
boards made their appearance, as usual, 
one in particular having a series of levers 
swung by the operators through the agency 
of keys in order to connect with calling 
lines. Some of the mechanism in this case 
shows what might be accomplished in other 
systems such as semi-automatic for in- 
stance, but for the purpose presented it is 
too cumbersome and expensive, as well as 
inefficient. 

Several years ago there was a steady de- 
mand for what were known as “combined 
self-restoring drops and jacks.” Except 
in small country exchanges these have 
given place to the more convenient lamp 
signals with relay control; nevertheless 
during the past year nine patents were is- 
sued for such drops and jacks, some of 
them showing constructions that are quite 
ingenious, such as the patent to Gemmill, 
assigned to the telephone company of the 
same name in Cleveland, in which steel 
balls fall into the path of the plug when 
the drop is down, and as the plug is in- 
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serted they are forced back and lift the 
drop. 

An interesting detail patent issued to 
the Western Electric Company covers a 
lamp signal for trunk lines and the like 
which in itself constitutes a push-button. 
The lamp is lighted from a distance and 
is maintained glowing by a self-locking 
relay whose circuit passes through con- 
tacts on the lamp.socket, which is mov- 
able. To restore the lamp therefore the 
operator presses in on it. It gives, and 
goes out. 

Subdivision 5-b comes next, including 
the automatic apparatus. There are only 
eight patents in this bunch, and all are 
more or less interesting. One to Lund- 
quist and Norstrom covers particularly a 
“sender” or signal transmitter for calling, 
in which four signal wheels are adapted 
to be turned around to the numbers de- 
sired, by means of a little plug inserted in 
holes in their edges. The plug is attached 
to the instrument by a chain, so as to be 
always available, and constitutes an ob- 
vious substitute for the finger used in the 
finger holes of the regular Strowger in- 
strument. 

Another patent, marking an improve- 
ment that has been quite widely discussed, 
is that to Charles D. Reeve, of Grand 
Rapids. It shows a desk set of the regu- 
lar automatic type with its dial illum- 
nated from within by a miniature incan- 
descent lamp, so that the instrument may . 
be used at night as well as in the day- 
time. There are, of course, twò objections 
to this construction, one being the neces- 
sity for a local battery and the other that 
with lamps scattered around at outlying 
points maintenance charges will imme- 
diately be increased. 

The last automatic patent which re- 
quires notice is that to Lorimer, of the 
American Machine Telephone Company, 
Piqua, Ohio. The patents include those 
of Romaine Callender and some others, 
constituting a small but formidable lit- 
erary phalanx for any one to encounter 
who may be called upon to decide ques- 
tions of infringement by or against this 
company. The present Lorimer patent is 
very simple, being for no more than 8 
plate with four sliding knobs, and contacts 
set obliquely, to get higher efficiency in 
operation. 

The single patent under the heading 
5-c or semi-automatic was issued to Ed- 
mund Land, of Grand Rapids, Mich. 
While not in itself of a controlling char- 
acter, I regard this patent as important be- 
cause it shows the methods by which au- 
tomatic and manual systems can be com- 


bined. In almost all of the automatic 
switches now used selection is first made 
of a group of trunk contacts and then 
the machine is permitted to go over these 
contacts until it finds an idle trunk, when 
it stops in connection therewith. In man- 
ual systems, on the other hand, it is cus- 
tomary in trunking between operators for 
the A! operator to give the advance signal, 
that is select the position wanted, and for 
the B operator to designate the trunk. It 
almost goes without saying in either case 
that the efficiency of the trunks is pro- 
portional to the number accessible in any 
case for selection. The selection in a 
large number of manual testing would be 
tedious, so Mr. Land connects hig trunk- 
jack to an automatic selector-switch, the 
bank contacts of which are connected to 
trunks having terminal plugs and signals. 
When the A operator plugs in on the 
switch-jack the selector starts, giving the 
A operator a signal, and proceeding to 
select an idle trunk and to signal the B 
operator thereover. It is stated that the 
invention thus maintains high efficiency, 
handling the trunke in large groups in- 
stead of small ones. 
(To be concluded.) 
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BOOK REVIEW. 
Thee rae Elémentaires d’Electricite— 
, ns, Corpuscules.” In two vol- 
umes. Edited by Henri Abraham and Paul 
Langevin’, Paris. Gauthier-Villars, Imprimeur- 
Libraire. Paper. 512 and 628 pages. 6% 
by 10 inches. Ilustrated. Price, 35 francs. 
A | large part of the recent work in 
physical science has been devoted to the 
study of electrical phenomena, particularly 
those dealing with conduction through 
gases or radioactivity. During the last 
few years a great mass of valuable ma- 
terial has been published throughout the 
world dealing with this subject, so that 
it is difficult for one interested to keep 
track of all the new work. To facilitate 
these researches and to make available all 
the important literature dealing with this 
branch of physics the many papers have 
been brought together here at the sugges- 
tion of the Physical Society of France. 
The papers have been translated into 
French and reference to ‘the original 
place of publication given. The list of 
authors is a long one and includes, among 
rap such names as Henry Becquerel, 
a illiam Crookes, P. Curie and Mme. 
- Curie, S. Arrhenius, J. Elster, H. 
Se H. Hertz, Hittorf, P. Langevin, 
7 A. Lorentz, Philip Lenard, A. Righi, 
Rutherford, A. Schuster and J. J. 
Thomson. 
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The General Electric Company at 
the Chicago Electrical Show. 


The accompanying illustrations give a 


good idea of the exhibit of the General 


Electric Company at the electrical show 
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with the motor-driven house pump just 
to the right; in the centre of the booth the 
table containing small motors and fan ap- 
paratus, and just beyond this one of the 


showcases wherein were displayed various — 


THE GENERAL ELECTRIC COMPANY'S EXHIBIT AT THE CHICAGO ELECTRICAL SHOW, JANUARY 15-27. 


held at the Coliseum, Chicago, Ill., Janu- 


forms and sizes of incandescent lamps. 


ary 15 to January 27. These photographs The other view shows several forms of the 


were received too late to be published with 


new metallized filament lamp with special 
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THE GENERAL ELECTRIC COMPANY'S EXHIBIT AT THE CHICAGO ELECTRICAL SHOW, JANUARY 15-27. 


the report of the exhibition features in the 
last issue of the ELECTRICAL REVIEW. 

In the one view can be seen the elaborate 
display of cooking and heating utensils, 


reflectors, the variable-speed induction 
motor driving a hoist, the new curve-trac- 
ing voltmeter, the mercury arc rectifier 
and a large searchlight. 
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THE RELATION OF RAILWAY SUB- 
STATION DESIGN TO ITS OPERA- 
TION.* 


BY SYDNEY W. ASHE. 


This paper is limited to a consideration 
of substations in which high-tension alter- 
nating current is received and converted 
into low-tension direct current. In tha 
operation of a modern railway converter 
substation, reliability of service is of 
paramount importance, being more impor- 
tant than considerstions of first cost, of 
depreciation and of maintenance ; and in 
turn the reliability of service is affected 
to a marked degree by the length of time 
required to manipulate the various com- 
vinations of substation apparatus. 

In considering the various methods for 
starting converters; it should be noted 
that an essential characteristic of every 
method is ability to start and synchronize 
a converter in the shortest time without 
affecting the system generally. 

Three methods are usually employed for 
starting converters, namely : 

A—From the direct-current side. 

B—By means of a small direct-connect- 
ed induction motor. 

C—From the alternating-current side. 

Method A—The converter is started as 
an ordinary shunt motor, receiving its 
current either from a shunt-wound gener- 
ator or from the direct-current bus-bar. A 
double-throw switch is usually provided 
so that the converter may receive cur- 
rent from either source. Ordinarily, when 
started by current from a shunt-wound 
generator about two minutes are required 
to start, synchronize, and connect a 1,500- 
kilowatt converter to the bus-bar. In 
emergency cases the machine is started 
by current from the direct-current bus-bar, 
and only a minute and a half are re- 
quired to place it in service. The ad- 
vantages of method “A” are the rapidity 
of starting and the smallness of first cost, 
since it requires but one starting set for all 
the converters and the slight expense of 
maintenance. 

The disadvantages of the method con- 
sist in a small factor of reliability and 
the possibility of a heavy surging of cur- 
rent during the process of synchronizing. 
The latter disadvantage, however, may be 
obviated by the use of a simple modifica- 
tion of the switch gear, devised by Mr. 
H. G. Stott. This device is now used in 
connection with the Interborough Rapid 
Transit Company’s equipments. It con- 
sists in closing a local storage battery 
through the circuit-breaker of the start- 


1 Abstract of a paper presented at the 2021 mestingeot 
the American Institute of Electrical Engineers, New 
York, December 15, 1905. 
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ing bus-bar a fraction of a second be- 
fore the converter oil switch closes. The 
converter then runs practically free from 
the direct-current side and self-excited at 
the instant the oil switch closes. The oil- 
switch motor and the tripping coil of the 
circuit-breaker are in multiple with the 
battery when the control switch on the 
bench-board has been closed. The oil 
switch requires only 0.4 of a second for 
complete connection, whereas the circuit- 
breaker operates almost instantly. 
Mcthod B—With this method, by means 
of a small induction motor mounted upon 
the main shaft of the converter, the con- 
verter is brought up to synchronous speed. 
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method is the fact that owing to the 
torque of the induction motor varying with 
the square of the impressed voltage, a 
very small drop of voltage will keep the 
motor from starting at all. Another bad 
feature is in case of a burn-out on a start- 
ing motor the converter is crippled. 
Method C—In this method, the ordinary 
connections for which are shown in Fig. 
2, two sets of taps on the low-tension side 
of the step-down transformers are com- 
monly used. These taps are connected 
to a two-way switch, the middle terminals 
of which are connected to the converter 
slip-rings. To prevent an excessive start- 
ing current, reactance is inserted between 
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Fia. 1.—STARTING BY MEANS OF SMALL INDUCTION MOTOR. 


The starting motor has fewer poles than 
the converter and therefore a higher nor- 
mal speed. A variation in speed may be 
obtained by placing a slight load upon 
the converter through the medium of a 
resistance shunted across the brushes, the 
converter being self-excited. Varying the 
resistance in series with the converter 
field coils will also cause a slight varia- 
tion of load upon the induction motor. 
This is the means usually employed, the 
electrical connections for which are shown 
in Fig. 1. 

The main advantage of this method is 
the increased factor of reliability, since 
each converter has its individual starting 
motor. One of the disadvantages of this 


the converter slip-rings and the low-ten- 
sion windings of the transformer. 

The converter is started as an induc- 
tion motor by throwing the two-way switch . 
so that the low-potential taps are con- 
nected. When the current has fallen suffi- 
ciently low—the converter speed increas- 
ing—the two-way switch is thrown in the 
opposite direction, connecting the con- 
verter directly to the normal voltage taps. 

With this method no time is lost in 
adjusting the speed as the converter builds 
up into synchronism, but an objection to 
this method is the large current drawn 
at starting. This, however, is generally 
at a power-factor that yields a correspond- 
ingly increased starting torque and brings 
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the converter up to synchronous speed in 
a shorter space of time. Another impor- 
tant advantage is the large factor of safety 
due to the entire absence of starting sets 
and starting motors. 

The time ordinarily required to put a 
1,500-kilowatt converter in service when 
using this method is approximately 120 
seconds. 

The chief disadvantages of the method 
are the high potential generated in the field 
windings at starting, the large starting 
current which may affect the regulation 
of the system and the necessity for a 
change in design. The latter disadvantage 
necessitates the elimination of the circular 
dampers embracing the entire pole-piece. 
A converter constructed in this manner 
will hunt on the slightest provocation and 
ultimately trip itself out of the circuit. 
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Fie. 2.—STARTING FROM THE ALTERNATING- 
CURRENT SIDE. 


In the design and installation of cir- 
cuit-breakers the inductance of the sys- 
tem is usually relied on to prevent an 
excessive rise of current during the in- 
terval of time clapsing between a short- 
circuit and the opening of the circuit- 
breaker. This, however, is not sufficient 
protection ; for an excessive short-circuit 
in the system, say during light load when 
only one machine is operating, will often 
cause a. flash, accompanied by a shrill 
sound, around the commutator of the con- 
verter. At first one might think that a 
reactance coil of low ohmic’ resistance 
could be placed in series with the breaker 
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to minimize this effect; but a coil of con- 
stant reactance, resistance, or self-induc- 
tance, could not entirely meet the condi- 
tions, owing to the variability of the time- 
constant of the circuit. Proper conditions, 
however, might be approximated and a 
coil designed which would partially pro- 
tect the converter. 

Where substations are equipped with 
storage batteries which float on the sys- 
tem there is a tendency for the storage 


batteries to bear the brunt of the load,, 


in case of short-circuit, permitting the 
converter circuit-breaker to open, followed 
shortly by the opening of the battery cir- 
cuit-breaker. This, however, does not al- 
ways prevent the converter from flashing 
over. 

Much has been written of the superiority 
of oil switches over air switches for open- 
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way work is being more and more ap- 
preciated, as evidenced by their recent ap- 
plications. An interesting development in 
connection with storage batteries in a car- 
bon regulator put to use during the last 
vear. It consists of a variable carbon 
resistance, which is used in connection 
with pilot cells and an exciter to vary 
the excitation of the field coils of a booster. 

Referring to Fig. 3, H is a solenoid 
carrying the total generator load, which 
acts on a soft-iron plunger suspended from 
the lever A-B of the carbon regulator. At 
the other end of the lever is a spring S, 
whose tension is adjustable. K and L are 
piles of carbon discs on the opposite sides 
of the fulcrum C of the lever. The re- 
sistance of these piles is altered by slight 
variation in mechanical pressure, produced 
by slight fluctuations of current in the 
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Fic. 3.—THE Usk oF A CARBON REGULATOR FOR VARYING THE EXCITATION 
OF THE Booster FIELD. 


ing and closing alternating-current cir- 
cuits. Electrically operated oil switches, 
however, have a few disadvantages which, 
while not vital, are worth mentioning. 

With an oil switch, the time required 
to close the circuit varies with the voltage 
of the local storage battery. When this 
voltage falls below a certain point the 
switch fails to operate. Another objection- 
able feature is that sometimes oil switches 
fail to lock when closed by the switch- 
motor, opening again and closing subse- 
quently when the converter is perhaps as 
much as sixty degrees out of synchronism. 
These troubles, however, are not of fre- 
quent occurrence. 

The general use of storage batteries for 
load-regulating in railway work scems to 
have been retarded owing to their objec- 
tionable features; for instance, their acid 
fumes, the necessity for special wiring and 
their heavy depreciation. In addition 
their enormous first cost has placed them 
actually out of competition with synchro- 
nous converters and generating apparatus. 
The usefulness of storage batteries in rail- 


coil H. The details of the electrical con- 
nections are self-explanatory. The battery 
booster is represented by D; F being its 
field coils. E is a small exciter, whose 
field coils M are connected to the carbon 
regulator as shown. As the lever arm is 
raised or lowered the resistance increases 
in one arm and decreases in the other, 
causing wide variations in voltage across 
the exciter field coils, the direction and 
intensity of the current in the coils varys 
ing accordingly. 

With the polarity of the booster chang- 
ing and its field excitation varying in in- 
tensity, it is possible automatically to 
charge the main battery or to raise the 
battery voltage so as to carry part of the 
load of the bus-bar. By limiting the mo- 
tion of the lever-arm it is possible to limit 
the load which the battery will carry un- 
der extreme conditions. 

There are two distinct arrangements of 
switch-gear, their adoption depending 
upon the capacity of the substation. With 
one arrangement, which is especially ap- 
plicable to small substations, all of the 
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switch-gear is located upon the main floor 
with the converters and with the trans- 
formers. The other method, which is usu- 
ally employed in stations of large capacity, 
consists in locating all the manually oper- 
ated switches, except the negative switches, 
in a switchboard gallery. 

It is worth noting that in the first case, 
where all the switching apparatus is lo- 
cated on the same floor with the trans- 
forming apparatus, the station attendance 
is minimized, for the operator may also 
perform part of the duties of station fore- 
man, and the converter tender may also 
perform the duties of janitor, thus dis- 
pensing with two men. But this system 
is not wholly advantageous. In the first 
place, it is difficult to keep the switch- 
gear clean; and in case of trouble the 
operator is too near the converters to act 
with unconcern. On the other hand, this 
system reduces the expense of wiring to a 
minimum, allows excellent ventilation, 
and results in a very compact station. 

Where a switchboard gallery is em- 
ployed the operator is able at a glance to 
scan the whole station, a great advantage 
in case of trouble. He is relieved of the 
fear of personal injury; he is less ham- 
pered, and more comfortable, and can bet- 
ter perform his duties. But the expense 
of wiring is greater and the ventilation 
inferior. 

It is becoming the standard practice to 
construct the switchboard in three distinct 
sections; namely, a controller-board from 
which the oil-switches are operated; a set 
of machine-panels ; and a set of distribut- 
ing-panels. The positive direct-current 
bus-bar forms a connecting link between 
the machine-panels and the distributing- 
panels. This system is sometimes modified 
in small stations. 

Various arrangements of circuit- 
breakers are employed; in some cases they 
are mounted directly upon the switch- 
board-panels; in others distinct and sep- 
arate compartments are used. The latter 
is preferable if the expense be justified, 
for it disconcerts an operator to see the 
flash of an opening circuit-breaker. 

Much criticism has been directed against 
continuous reverse-current relays, owing 
to their sensitiveness, the amount of ad- 
justment they require, and their inability 
to perform their service at all times. While 
these criticisms are partly warranted, the 
fact remains that such relays are better 
than no protection at all. If reverse-cur- 
rent relays were not sensitive they would 
be practically worthless. 

Where all substations are equipped with 
converters of the same capacity, it is de- 
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sirable to have a definite rule governing 
the adjustment of power-factor of con- 
verters, in order that the rail load may 
automatically distribute itself to the 
proper substations. Such a rule requires 
the adjustment of the power-factor of all 
converters so as to be unity at full load; 
but it fails where applied broadly, owing 
to the practical impossibility of finding 
any two converters of the same capacity, 
although manufactured by the same com- 
pany, with identical characteristics and 
equal brush contact resistances. This rule 
is usually observed, however, with discre- 
tion by substation operators, and its ob- 
servance yields good results. But if this 
rule be adhered to rigidly, the results are 
not altogether satisfactory. 
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The Oregon Independent Telephone 
Association. 

The Oregon Independent Telephone As- 
sociation was organized at Portland, Ore., 
January 4. The charter membership of 
the new organization comprises a number 
of the independent telephone companies 
of the state of Oregon. The organization 
proposes to work as a unit to improve the 
independent service in Oregon. The meet- 
ing was called upon the initiative of W. 
D. De Varney, of Corvallis. A constitu- 
tion was drawn up and adopted, and the 
following officers were elected: F. H. 
Stow, president ; S. G. Hughes, vice-presi- 
dent; P. L. Brown, secretary and treas- 
urer. The executive committee is com- 
posed of F. H. Stow, P. L. Brown, J. W. 
Condon, C. H. Morris and O. J. Wilkes. 
The constitution is modeled after that of 


the Indiana Independent Telephone Asso- 
ciation. 


The men present at the meeting repre- 
sented companies owning 3,888 telephones 
actually in use. They are distributed 
among the various cities as follows: Cor- 
vallis, 1,500; The Dalles, 500; Alsea, 450; 
Forest Grove, 430; Dallas, 258; Tilla- 
mook, 225; Hillsboro, 165; Scholls, 140; 
Silverton, 105; Woodburn, 95; and Bea- 
verton, 20. It is estimated that there are 
about 14,000 independent telephones in 
the Willamette valley alone. 
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Rubber Importations from Belgium. 

Rubber forms one of the largest articles 
of importation from Belgium into the 
United States. In this respect it ranks 
next to diamonds and other precious 
stones. The rubber comes from the Congo 
country in Belgian South Africa and 
during last year the imports of it reached 
a value of $4,500,000. The total value 
of imports from Belgium into this coun- 
try was $26,000,000. 
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American Institute of Electrical 
Engineers. 

The two hundred and third meeting 
of the American Institute of Electrical 
Engineers was held at the Edison audi- 
torium, New York city, Friday evening, 
January 26. The floor was given to 
Chairman T. C. Martin, of the Institute’s 
building fund committee, who made an 
earnest plea for better support from New 
York members. Of the $200,000 to be 
raised by the Institute, a little over $100,- 
000 has been secured. Of this, $55,000 
is now in bank. Something over 600 
members of the Institute have subscribed 
to this fund, about one-third of whom are 
located at New York. 

The first paper of the evening was pre- 
sented by Mr. Henry G. Stott, of New 
York city, the title being “Power Plant 
Economics.” It will be presented in an 
early issue of the ELECTRICAL REVIEW. 
Mr. Stott first analyzes the losses in an 
electrical generating plant using stcam, 
and shows which of these items offers op- 
portunities for improvement. The total 
thermal efficiency of the plant is given as 
10.3 per cent. Mr. Stott then points out 
the peculiar advantages of the various 
types of prime mover and shows under 
what conditions each becomes the most 
suitable. He next compares the efficiencies 
of five different types of power plant, 
one employing reciprocating engines, one 
steam turbines, a third with reciprocating 
engines and steam turbines in the exhaust, 
the fourth a gas engine plant and the 
fifth a combined gas engine and steam 
turbine plant, the gas engines operating 
under constant load, the steam turbines 
taking the fluctuations in load. Much of 
the heat which is normally lost in gas 
engine operation is saved by using the 
cooling water for feed water, and the hot 
exhaust gases from the engine are passed 
through economizers. This latter com- 
bination, according to Mr. Stott’s figures, 
will give a thermal efficiency almost double 
that of the reciprocating engine plant. 

The discussion on this paper was 
opened by Mr. E. W. Rice, Schenectady, 
N. Y., who spoke of the great develop- 
ment in electrical machinery during the 
past fifteen years. This he attributed to 
the use of accurate measuring instruments, 
and he said that had the steam engineers 
and the gas engineers had available similar 
instruments that they would have made 
much greater progress than has been ac- 
complished to-day. The high efficiency 
of steam auxiliaries, Mr. Rice said, puts 
them above the electrically driven units. 
The latter type of auxiliary has, on the 
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other hand, other advantages. Mr. Rice 
spoke of the great gain in station output 
obtainable by utilizing the exhaust from 
reciprocating engines .in low-pressure 
steam turbines. The type of turbine used 
for this purpose is cheap and costs only 
one-half as much as a reciprocating en- 
gine. In this way over sixty per cent 
of the output of a plant can be added to 
it without in any way increasing the cost 
of fuel or of labor. The figures given by 
Mr. Stott for the combined gas engine 
and turbine plant were thought by Mr. 
Rice to be very low, thus warranting care- 
ful consideration. Mr. Rice further point- 
ed out that the development of the steam 
turbine has only just begun; that great 
improvement may be expected in the next 
few years. | 

Professor Charles E. Lucke, New York 
city, made an earnest defence of the gas 
engine. During his trip to Europe last 
year to investigate this type of prime 
mover he found large gas engines operating 
in power plants where it was of the great- 
est importance that no stoppage should 
occur. Such gas engines have been de- 
signed by experts and are handled by 
skilled operators. Under these conditions 
the gas engine can be relied upon; in 
fact, he found them furnishing the blast 
for blast-furnaces, where a breakdown is 
a serious matter, yet these engines were 
working without any reserve. Professor 
Lucke pointed out also the change in effi- 
ciency of the steam boiler with changes 
in load, and said that this was not true 
to anything like the same extent as regards 
the gas producer. Criticising the sloping 
ctheiency characteristic given by Mr. Stott 
for the gas engine, Professor Lucke said 
that this was due to the governor and not 
to the engine itself; that it is possible 
to design a gas engine having a flat char- 
acteristic. A case was mentioned where 
a large gas engine working on blast-fur- 
nace gas had been in operation day and 
nght for eight weeks without any stop. 
This was accomplished in spite of the fact 
that the gas was not perfectly clean, and 
a good deal of dirt was carried over into 
the cylinder and valves. The quickness 
with which gas engines can be started 
up was also pointed out, it being stated 
by Professor Lucke that he had seen seven 
*,000-horse-power gas engines in one 
Plant, all started, one after the other, in 
three and one-half minutes. There is 
no trouble from cylinder condensation. 
All that is necessary is to open the com- 
Pressed air valve, give the water regula- 
tor a turn, turn on the gas and the en- 
sine is off, 

Mr. W. L. R. Emmet, Schenectady, 
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N. Y., said that in gas engine operation 
it is essential to have a good man in 
charge. In turbine operation, on the other 
hand, this is not so necessary. However, 
the fact that the steam turbine will run 
without much attention has caused it, in 
some cases, to be badly neglected. This 
is not only because the moving parts are 
unseen, but because the operators are not 
so used to the noises developed, or rather 
the noiselessness of the turbine, and any 
unusual sound does not cause apprehen- 
sion. Mr. Emmet said that his figures 
for turbine operation agreed with those 
quoted by Mr. Stott. He pointed out, 
however, that it is not always the most 
economical unit which should be installed. 
There are other considerations, and where 
land is expensive and power can be sold 
for a good price, that unit requiring the 
least floor space should be adopted. He 
pointed out also that the efficiency of the 
turbine does not fall off with overloads, as 
does the reciprocating engine; hence for 
a given boiler plant a greater overload 
can be carried on steam turbines than 
on reciprocating engines. 

Mr. F. E. Junge, of Berlin, described 
some large gas engine plants in Germany 
and pointed out the conditions which made 
these units particularly desirable. 

A paper entitled “A Self-Exciting Alter- 
nator” was read by Mr. E. F. Alexander- 
son, of Schenectady, N. Y. Mr. Alex- 
anderson first recounted briefly the diff- 
culties which have heretofore made eelf- 
exciting alternators unsuccessful. The 
great trouble has been in obtaining satis- 
factory compounding for all characters 
of load. The alternator which he has 
devised employs an auxiliary three-phase 
winding placed in the stator slots. The 
current from this winding is rectified by 
means of a peculiarly formed commuta- 
tor which has one segment per pole, this 
segment having a length equal to about 
two-thirds of the pole pitch, the remain- 
ing one-third of the arc being insulated. 
Each alternate segment is connected to 
one terminal of the field winding and the 
remaining segments to the other. There 
are three sets of brushes. The commuta- 
tion consists in changing over the direct 
current from one phase of the exciting 
circuits to another, and it occurs when 
one brush has come in contact with a 
segment and another brush is ready to 
leave the same segment and run on the 
dead part of the commutator. In this 
way only the tops of the electromotive- 
force waves are used. The current in the 
fields is therefore slightly pulsating, but 
the wave-form is flat-topped, due to the 
field reactance. The compounding is ef- 
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fected by means of a special series trans- 
former placed in the main generator leads. 
The auxiliary exciting winding is closed 
on a three-phase field rheostat and the 
terminals of the series transformer are 
connected to the same rheostat, but ar- 
ranged so as to circulate currents through 
it in directions opposite to those taken 
by the field currents. With this arrange- 
ment any increase in the load of the gen- 
erator increases this auxiliary current, thus 
reducing the current in the field rheo- 
stat and allowing the field current itself 
to increase. Moreover, a change in the 
power-factor of the load on the generator 
changes similarly the phase of this auxil- 
lary regulating current and thus changes 
the phase of the compounding. This has 
the effect of increasing the field excita- 
tion with a decrease in power-factor, al- 
though the current may remain constant. 
For this effect a certain setting of the 
brushes is required. This change of phase 
of the exciting current would cause spark- 
ing by shifting the best commutating 
point were it not for the fact that the 
armature reaction of the generator itself 
acts to shift the point of commutation 
from the opposite direction, the two reac- 
tions practically balancing each other. The 
compound characteristic of this machine 
is a straight line. The machine has the 
additional advantage of being easy to syn- 
chronize. Since it is self-exciting its field 
polarity is not determined beforehand. To 
throw such a machine in it is only neces- 
sary to bring it up to the correct speed, 
close the switch, and the proper polarity 
of the fields is at once attained. This 
method of excitation is available for syn- 
chronous motors. The compounding ac- 
tion can be used to advantage here for 
line regulation. A 500-kilowatt machine 
of this type, driven by a steam turbine, 
has been constructed and has given ex- 
cellent results. 

The discussion was opened by Dr. A. E. 
Kennelly, of Cambridge, Mass., who point- 
ed out the great simplicity by which the 
compounding action is obtained. 

Mr. Charles F. Scott, Pittsburg, Pa., ` 
described some of the difficulties encoun- 


tered in early attempts to compound alter- 
nators. | 

Mr. W. L. R. Emmet emphasized the 
excellent performance which has been ob- 
tained from this machine and said that 
he believed it would be widely adopted. 

In answer to a question, Mr. Alex- 
anderson said that the position of the 
brushes with no load is nearly the best 
position on non-inductive full load. At 
inductive load the voltage of the series 
transformer combines with the voltage 
of the auxiliary winding in a straight line, 
and at the same time the armature reac- 
tion combines with the field excitation in 
a straight line. 

The meeting was then adjourned. 
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A Peculiarity of Actinium. 

In this discussion by Herr A. Debierne 
of some recent investigations described 
by Herr Godlewski, the author calls at- 
tention to his early notes on the radio- 
activity of actinium; and points out a 
peculiarity of this element which he ob- 
served. Preparing an actinium salt by 
precipitation with ammonia from a bari- 
um compound, the solution containing the 
barium was radioacıive, as was also the 
precipitate, but the activity of the latter 
decreased with time. Another preparation 
of actinium, chtained in a different way, 
showed the same phenomenon.—Trans- 
lated and abstracted from Physikalische 
Zeitschrift (Leipsic), January 1. 

A 
Electric Railway Engineering. 


Tn this article, which takes up the gen- 
eral principles relating to the operation 
of cars or trains, Mr. F. E. Wynne com- 
pares the series and the shunt motor with 
respect to the suitability of each for rail- 
way work. The essential feature of the 
series motor is its variable field strength. 
Since the field and armature are in series, 
the load current 1s also the field current, 
and the field strength varies automatically 
with the load. The torque is dependent 
upon, and proportional to, field strength 
and armature  ampere-turns. Each of 
these varies directly with the current; 
hence, for a given increase of current, 
the corresponding inerease of torqme is 
much greater. In an unsaturated motor 
the torque would be proportional to the 
square of the current. Since, however, 
railway motors are more or less saturated, 
throughout the greater part of their work- 
img range the torque variation is somewhat 
less than proportional to the square of 
- the current. The speed of the motor de- 
pends on the number of armature con- 
ductors and the field strength. The arma- 
ture must run at a speed such that the 
counter-electromotive force will be equal 
to the applied voltage, minus the volts 
drop in the motor. In a series motor this 
is made up of two items—one the drop 
due to the armature resistance, anq the 
other that due to the field. The essen- 
tial feature of a shunt motor is its prac- 
tically constant field strength. From this 
it follows that the torque is directlv pro- 
portional to the current. The speed, 
however, is nearly constant, because the 
drop due to the armature resistance is 
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small. For this reason the power de- 
veloped by a shunt motor will be, in gen- 
eral; considerably greater than that of 
the series motor, due to the higher speed 
at which the machine runs. Its charac- 
teristics are, therefore, not so suitable for 
railway work as those of the series motor. 
—Abstracted from the Electric Journal 
(Pittsburg), January. 

A 

An Automatic Transformer Switch. 


An interesting description is given here 
by M. P. Bourguignon of an automatic 
transformer switch designed by M. Mari- 
age, which has for its object the saving 
of the core losses of idle transformers. In 
transformer substations, in order that the 
cost of constant attendance may be avoid- 
ed, it is customary to leave the trans- 
formers coupled in parallel. Each trans- 
former, therefore, takes constantly a cer- 
tain amount of power, which it dissipates 
as its core loss, and this item, while small 
compared with the load, amounts to a 
considerable sum in the end. It seems, 
therefore, desirable to disconnect the un- 
necessary transformers in substations as 
the load decreases, leaving only enough 
connected to carry the load comfortably. 
It should also be possible to connect in 
the disconnected transformers as the load 
increases. This operation is accomplished 
by Mariage’s device. It consists primarily 
of an electromagnet acting as a current 
measure. This is a coil which attracts 
the plunger core against the resistance 
of a spiral spring. The motions of the 
core are transmitted to a rod, fitted with 
a dashpot for steadying it, to which are 
attached two contact bars. Two are used 
in order that adjustment may be made. 
As the load increases the core is drawn 
further into the solenoid, and finally, at 
the limiting point, contact is made by 
the upper bar between two studs, throw- 
ing in a second transformer, as will be 
described. The reverse process takes place 
as the load goes off, contact in this case 
being made by a lower bar touching a 
lower pair of studs. When one of these 
bars is in contact with its corresponding 
studs the circuit is closed through one of 
two relays. One of these relavs—that 
which acts with an increase of load— 
closes the circuit through a second solenoid 
which draws up a plunger, thus closing 
first a switch in the primary of a trans- 
former and next a switch in the second- 


ary. The motion of the core also auto- 
matically opens the circuit of the relay, 
but a ratchet holds the core of the solenoid 
in place. At the same time the circuit 
of the second relay is completed, except 
for the contacts on the regulating bar. 
As the load goes off eventually the circuit 
is closed, at this point actuating the sec- 


ond relay, which trips the ratchet hold- 


ing the solenoid which closes the switches. 
This opens first the secondary of the trans- 
former to be disconnected and next the 
primary. At the same time the circuit 
of the relay is opened and that of the first 
relay made ready for its action. The pri- 
mary switch consists of a shaft, on which 
are mounted four switch blades. This 
shaft is thrown in one direction or the 
other by a spring whenever it is moved 
past a dead point. The primary circuit 
is therefore opened quickly at four points. 
—Translated and abstracted from La 
Revue Technique (Paris), December 30. 


A 
The Zambesi Water-Power Scheme. 


Mr. W. B. Esson here replies to recent 
criticisms of his proposed scheme for util- 
izing the hydraulic power of Victoria falls 
on the Zambesi river. In a recent criti- 
cism Mr. Robert Hammond said that “if 
the capital charges and maintenance and 
renewals cost of the transmission line and 
the cost of energy lost in transmission in- 
volved by the use of water power are 
much greater than the coal bill of a steam 
plant at the delivery end of the trans- 
mission line, then, obviously, the use of 
water power can not be justified.” This 
statement Mr. Esson does not accept. 
Whether water power is cheaper than 
steam is not the main question. It is 
whether the hydroelectric company can 
supply power at such a price as will 
compete with existing methods and keep 
out all possible rivals. The justification 
lies not so much in generating at the 
lowest cost, but in raising the capital 
and getting in first. Although the esti- 
mated cost of delivered power for a plant 
of 20,000 horse-power was about 1.5 cente, 
with a plant four times as large the cost 
would be reduced and be less than that 
of steam. A 20,000-horse-power scheme 
is useless for the Rand, but a beginning 
must be made, and of two possible 
schemes the one which should be chosen 
is the one which would give the lowest 
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cost for the ultimate output reached, even 
if at first it gave a cost somewhat the 
higher. Further, for the 20,000-horse- 
power plant the line cost would not be 
$10,000,000, as mentioned. A duplicate 
line would not be necessary if steel-pole 
construction should be adopted, for one 
line of towers would suffice. Moreover, 
the amount of copper required need be 
only that for most economical transmis- 
sion. This could be arranged in dupli- 
cate lines divided in sections, as is done 
in the Cauvery Falls-Kolar transmission 
in India, and provided with suitable cross- 
over arrangements, so that in case of 
damage to one section of a line the other 
sections of that line can be connected to 
the undamaged line, so that the amount 
of copper in the line will be diminished 
in one section only. A line of this kind, 
with all necessary provision against break- 
down, could be constructed for $5,000,000. 
. Mr. Esson points out that Mr. Hammond, 
in his comparison, fails to allow for an 
item of $90,000 for water for the steam 
plant, which would bring the cost of gen- 
erating power to about $550,000, which is 
ten per cent higher than the $500,000 put 
down as the annual cost of the line. Mr. 
Esson thinks that it is within the range 
of probability that even with a 20,000- 
horsepower station only the hydroclec- 
tric station would beat the steam plant. He 
then considers a hvdroelectric plant de- 
livering 80,000 horse-power. The cost 
per kilowatt-hour chargeable to the line 
on such a system would be about half a 
cent, making the total charge $2,000,000. 
For a steam station the bill for coal and 
water would be over $2,200,000. As far as 
the stations themselves are concerned, Mr. 
Exon thinks they are on a par, for al- 
though the hydroelectric development 
would, in some phases, be more expensive, 
it would save such items as boiler equip- 
ment, a large reservoir, etc.—Abstracted 
from the Electrical Review (London), 
January 12. 
é 
The Design of Turbo-Alternators 


The design of turbo-alternators is taken 
up here by Mr. H. S. Meyer, who designed 
the generators built by the British Thom- 
‘on-Houston Company to be direct-con- 
nected to Curtis turbines. The particular 
example taken here is a 1,500-kilowatt 
unit of this type. It is to run at 1,000 
revolutions per minute, delivering three- 
phase current at 11,000 volts, fifty cycles, 
With an output of 1,500 kilowatts at a 
Power-factor of eighty-five per cent. It 
must stand an overload of fifty per cent 
for two hours and give a regulation of 
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eight per cent at full non-inductive load 
and twenty per cent at eighty-five per cent 
power-factor full load. The dimension of 
the rotor is limited by mechanical reasons 
to about forty-eight inches, giving a per- 
ipheral speed of 12,500 feet per minute. 
The length of the rotor for this reason 
becomes considerable, necessitating ample 
provision for ventilation. On this account 
the field winding of the rotor is made up 
in two sections with an air-space between 
them. The stator winding is laid in fifty- 
four slots, each slot containing one coil of 
eighteen conductors. The current density 
at full load is about 1,500 amperes per 
square inch. The magnetic density in the 
iron varies from 50,000 lines per square 
inch in the armature core to 106,000 in the 
teeth. It is 52,000 in the air-gap, 102,000 
in the magnet core and 80,000 in the mag- 
net yoke. The voltage of the exciting cir- 


‘cuit is 200, necessitating a large number 


of turns, which called for two layers of 
turns per pole, separated by a ventilating 
space. The power taken by this winding 
is four kilowatts at no load and eight and 
one-half kilowatts at full inductive load. 
The eddy current losses in the stator are 
three kilowatts in the core and 1.6 in the 
teeth. The hysteresis losses are 7.5 kilo- 
watts in the core and 3.5 in the teeth. 
The total core loss is 15.5 kilowatts, as 
computed. This value should be multi- 
plied by two to allow for eddy current 
losses due to contact between adjacent ar- 
mature laminations. The copper loss in 
the stator is computed to be 6.5 kilowatts 
at full non-inductive load and nine kilo- 
watts at full inductive load of cighty-five 
per cent power-factor. The friction and 
energy loss is assumed to be twenty kilo- 
watts, which is thought to be an over- 
estimation. From these data the efficiency 
at non-inductive load is computed to be 
95.9 per cent, and with a full load having 
a power-factor of eighty-five per cent it 
should be 95.6. The heating is computed 
to be less than forty degrees centigrade. 
The mechanical features consist of a cast- 
iron frame for the stator, into which are 
dovetailed and keyed japanned iron 
punechings to receive the stator winding. 
The individual coils of this machine are 
subject to a high-voltage test of 25,000 
volts. The coils are held in the slots by 
wooden wedges. The rotor body 1s com- 
pletely built up of laminations to elimin- 
ate the danger of blow-holes. The spider 
is built up of punchings riveted together 
in sections, and the whole riveted together 
to form a solid body, which is then keyed 
to the shaft. Provision is made at the 
ends of the spider for ventilating ducts. 
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The poles proper are built up of lamina- 
tions having one projecting horn. By re- 
versing these laminations, projecting horns 
are secured on both sides and a properly 
graded field is produced. These poles are 
dovetailed. into the spider and held in 
place by double keys. The coils are held 
down by V-shaped brackets keyed to the 
spider and provided with openings for 
balancing the rotor mechanically. The 
mechanical strain due to centrifugal force 
is computed, showing that the factor of 
safety at the highest speed attainable be- 
fore the safty governor of the turbine 
comes into play is 3.5. The V-brackets 
are provided with sloping wings, which 
act as vanes, causing a circulation of air 
in the gap downward, and thus preventing 
heated air from the turbine from rising 
through the generator. The machine is 
balanced by first balancing each section 
of stampings as it is built up. This is 
done by boring out on the heavy side. 
After the entire set has thus been tested, 
the rotor is assembled and is again bal- 
anced statically. The rotor is then bal- 
anced dynamically by bringing it up as 
near to normal speed as possible and 
placing weights in the openings provided 
in the V-brackets. This process requires 
from twelve to forty-eight hours. Mag- 
netic balance is tested by removing the 
middle bearing from the generator and ex- 
citing the fields, and observing in which 
direction the rotor moves. A more com- 
plicated method of testing for magnetic 
balance is to obtain oscillograph curves. A 
comparison is made between this turbo- 
generator and a 1,500-kilowatt, slow-speed 
alternator for running at ninety-four revo- 
lutions per minute. The weight of the 
stator of the turbine machine is 25,000 
pounds; of the rotor, 11,000 pounds, giv- 
ing a total weight of 36,000 pounds. Of 
this, 16,000 pounds is active iron and 
25,000 active copper. The flywheel effect 
is 8,750 foot-tons, or about five and one- 
half tons per kilowatt. The weight of the 
stator, complete, of the slow-speed machine 
is 40,000 pounds; of the rotor, 30,000 
pounds. ‘This machine requires a flywheel, 
for satisfactory operation, weighing 90,000 
pounds, giving a total weight of 160,000 
pounds. The active iron is 16,000 
pounds; copper, 8,500 pounds: and the fly- 
wheel effect is 3,700 foot-tons, or about 
2.5 foot-tons per kilowatt. This compari- 
son demonstrates, the author thinks, the 
greater economy of material and the more 
efficient use of this material for obtaining a 
flywheel effect in the turbine type of alter- 
nator—Abstracted from the Electrician 
(London), January 12. 
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At the recent convention of the North- 
western Electrical Association, held at 
Chicago, Ill., Mr. George Williams, of 
Madison, Wis., read a paper entitled the 
“Organization and Development of a New 
Business Department,” quoted fully below: 

The character of a new business depart- 
ment may consist of from one to fifty 
individuals, but the necessity for such an 
organization exists in every central sta- 
tion company. 

The tendency in the past has been to 
look upon this department as an extrava- 
gance, and the cause of excessive plant in- 
vestment. This theory has arisen from 
the lack of proper organization, as the 
best invention in electrical apparatus is 
sometimes condemned through ignorance 
of its operation. 

It has been proven in every city and 
town in civilization that opportunities for 
business exist by the thousand. No city 
in this country can yet claim to be prop- 
erly illuminated. Less than ten per cent 
of the total number of residences con- 
nected use light without stint, this condi- 
tion of the ninety per cent of consumers 
being largely due to ignorance of system of 
charging, overcharging or miseducation. 

Hundreds of steam engines are operat- 
ing at greater cost than the possible opera- 
tion of electric power, for want of com- 
petent and convincing explanation. 

Foot-power is employed through lack of 
publicity about the cost of operation and 
the possible advantages from time saving 
by electric power. 

In fact, every central station manager 
has at his very door many thousand dollars 
in revenues that can be secured without in- 
crease of installation, if he knows how to 
gct it, and the “know how” is so simple 
that it can be applied, if there is an in- 
cJination to get it, with small investment. 

There is no “model plant” in existence 
and each company must plan its own wel- 
fare. 

First—An acquaintance with the trade 
desired. 

Second—The trade’s acquaintance with 
the possibilities applicable to it in your 
line. 

Third—Average business courtesy, des- 
patch, knowledge, service and example. 

These three requisites necessitate the 
“mixing” of the present representative of 
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A department devoted to the commercial development of Central Stations. 
for methods of increasing the demand for electric service. 


the company, or, if time does not permit, 
an especially hired one, or a number, with 
the prospective customers. This can be 
more quickly accomplished by the assist- 
ance of literature, most of which can be 
furnished without charge by the manufac- 
turers of appliances, and by the use of 
daily newspaper advertising in cities where 
this is possible. 

Issue a short, new message every day, 
telling the truth about what you have to 
sell and the especial advantage of it, using 
liberal space. _ 

The newspapers will usually trust the 
company for a month’s advertising, and 
before this cost is due you will have reaped 
sufficient advantage to permit the payment. 
Being a liberal advertiser, you will secure 
the attention, respect and better acquaint- 
ance with this trade. 

These agencies named will likewise place 
the desired purchaser in a position of 
thinking for himself and unconsciously 
discovering new places and uses for what 
you have for sale. 

Do not despise any legitimate or cour- 
teous method of publicity. The newspaper 
leads in importance, but where there is no 
daily newspaper, circular letters (under 
letter post) and stock mailing cards may 
be used to advantage. 

The application and necessity of “busi- 
ness courtesy” is not a new innovation, but 
is often unconsciously ignored by em- 
plovés of the company, and must be ob- 


-served to ensure success. 


“Despatch” in “trouble cases,” order- 
filling and estimates. 

“Knowledge” of what you have to sell, 
its cost and the possibilities of its use by 
the purchaser. 

Are you fully aware of the value of mid- 
night—every-night illumination of stores, 
windows, signs and building cornices to 
merchants and to cities? 

This vou must be, and splendid ex- 
amples are developing in many cities, large 
and small, throughout the country. 

The installation of 100 lamps in resi- 
dences will not earn actually the net 
equivalent to a small sign of ten or fifteen 
lamps. The gross revenue, of course, will 
not be as great in the latter instance, but 
many station analyses exist to prove this 
statement. 

“Service” includes all the preceding 
subjects of the third requisite and the fur- 
nishing of current at all hours with uni- 
form regulation. 

“Example’—Every central-station com- 
pany can have as neat and clean offices, 
salesrooms, station, horses and wagons as 
any other concern within its town or city. 

An electric sign or outline, and an 
office illumination until midnight—in 
Jarge cities all night. | 

A purpose to be the most courteous, 


Managers are invited to contribute suggestions 
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painstaking, public-spirited concern in the 
community. 

With this policy any company may oper- 
ate a successful new business department, 
whether employing one man or fifty, in a 
town or city of 3,000 or 300,000 popula- 
tion. 

There is no school other than experience 
in which to develop the “new business” 
man, but decency, am ability to know and 
tell the truth, and an enthusiastic desire 
to get the profitable business can not fail 
to bring expert talent and, eventually, sta- 
tion prosperity. 


In preparing advertising of any nature, 
whether it be a series of car cards, a scries 
of cards for the daily press, a bulletin, 
fliers, return postal cards, folders or serv- 
ice receipts, careful attention should be 
given to the selection of display. Typog- 
raphy, like every other branch of art and 
industry, has advanced—very materially 
within the last decade. Whatever in the 
line of printed matter the central station 
management sends out should be distinc- 
tive—not necessarily bizarre—but one 
piece of literature should be characteris- 
tic of that which preceded it and create 
a favorable impression for that which is 
to follow. 

The time has happily passed when the 
compositor will seek to incorporate in his 
display as many different characters of 
type as there are lines in the advertise- 
ment. The.very excellent series of let- 
ters which Bradley, Beardsley, Winchell 
and other artists have given us makes 
possible really aesthetic effects through the 
use of one kind of letter, many extremely 
tasteful designs in ad-building being cre- 
ated by reason of the grouping of type 
and the proper disposition of suggestive 
ornamentation. 

The function of typographical display 
should be, first, to engage the attention 
of the prospect, because of its symmetry of 
arrangement. This arrangement should 
be in absolute harmony with the litera- 
ture of the subject. Significant words 
and phrases should be adjusted to nicely 
balance, both euphoniously and typo- 
graphically. The advertisement should 
look clear and honest, and after the signifi- 
cant word or phrase had gained attention 
the subject should be broached simply and 
confidentially. The advertisement should 
be so constructed that it delights the eye 
and charms the understanding. 

This is possible only when a study has 
been made of the best that the cleverest 
ad-artists of to-day are doing. The es- 
tablishing of a definite length of argument 
—the determination of a distinctive char- 
acter of type and ornamentation—the 
preparation of copy far in advance of pub- 
lication and the issuance of every card in 
a well-thought-out and logical sequence. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Electrically Operated Oil Circuit- 
Breaker. 

The breaker shown in the accompanying 
illustration was designed by the Westing- 
house Electric and Manufacturing Com- 
pany, Pittsburg, Pa., primarily for the 
Ontario Power Company's work. It is 
intended to handle energy up to 60,000 


| a ae 
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are made of boiler iron lined with an 
insulating material with barriers inter- 
posed between the stationary contacts. 
The contact parts are of its standard 
type C construction, having renewable arc- 
ing tips and contacts. The leads with their 
insulation and the upper porcelain in- 
sulators may be readily removed from 
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ELECTRICALLY OPERATED THREE-PHASE OIL SWITCH. 


horse-power per three-phase circuit, and 
will open a circuit under any conditions 
of overload or short-circuit which may oc- 
cur with a power-house capable of de- 
livering 200,000 horee-power. The insula- 
tion to ground and between terminals is 
designed to withstand a breakdown test 
of 150,000 volts, and the insulation be- 
tween poles is twice that amount since 
the poles are electrically separate. 

The three poles of the switch are closed 
logether by means of a toggle joint oper- 
ated by a single direct-pull solenoid. The 
‘witch is held in a closed position by 
the toggle being carried just beyond the 
ntre and is tripped out by the tripping 
coll armature striking this toggle and 
knocking it backward, allowing the switch 
to open by gravity. Each pole of the 
‘witch gives a double break, each break 

mg approximately seventeen inches. The 
a Magnets require approximately 
000 watts, direct current, while the trip- 
ping magnets require about 300 watts. 

The oil tanks, of which there are three, 


the switch, giving access to the contact 
parts for inspection and repairs. The 
top covers of the tanks are made of treat- 
ed soapstone slabs, part of which are also 
removable. Each tank is provided with 
an oil drain opening in the bottom and 
an overflow just above the normal oil 
level. These openings are provided with 
standard three-inch pipe flange threads, 
but no pipe is provided. Each tank has 
an oil level gauge and requires approxi- 
mately 160 gallons of oil. 

The total weight of each three-pole 
switch complete, the tanks being filled 
with oil, is approximately 15,000 pounds. 
The oil alone weighs approximately 4,000 
pounds. 

A two-pole, double-throw indicating 
switch is provided upon each three-pole 
oil switch for use in connection with the 
controlling and indicating devices. The 
circuit-breaker is not automatic in itself 
—an overload relay operated from series 
transformers being necessary. 


The Diehl Sewing-Machine Motor. 

The accompanying illustration shows the 
new Diehl motor for driving individual 
sewing machines, made by the Diehl 
Manufacturing Company, Elizabethport, 
N. J. The motor is combined with a 
transmitter, brake and switch on a single 
supporting bracket, which may be at- 
tached to any style of table for use with 
every variety of sewing machines. The 
transmitter consists of a friction device 
and levers giving speed control by purely 
mechanical means. 

Pressure on the treadle operates a lever, 
which closes the switch and starts the mo- 
tor. Further pressure moves a loose wheel 
along the shaft and engages the tight 
wheel, and the degree of pressure regulates 
the friction between the wheels, and there- 
fore determines the speed of the driving 
pulley. When the treadle is released a 
spring attached to the lever disengages 
the friction wheels, opens the switch and 
applies the brake. As the connection be- 
tween the treadle and the lever ig by 
means of a pitman rod, the braking effect 
may be increased by pressure on the front 
of the treadle. As the drive depends upon 
the friction between the Wheels, a varia- 
tion of the foot pressure on the treadle 


can give any degree of speed desired. 
The motor possesses the usual features 
of construction characteristic of the Diehl 


DIEHL SEWwING-MACHINE MOTOR AND 
TRANSMITTER. 


machines, such as silk-insulated wire on 
the armature, commutator of hard-drawn 
copper insulated with mica, self-aligning 
ia bearings and grease-cup lubrica- 
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All-Metal Lockers and All-Steel Tool 
Cabinets. 

Within the past few vears metal office 

furniture and fixtures have become very 

popular for sanitary reasons, and also due 


Fig. 1.—Two Trers oF OpeN-Mesa ALL-METAL 


LOCKERS. 


to the lessened fire risk as compared with 
receptacles of wood or other composition. 
Economy of space and the encouragement 
of cleanliness on the part of operatives 
are also features which are inherent with 
metal fixtures. For corporations employ- 
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The line of metal lockers manufactured 
by Edward Darby & Sons Company, In- 
corporated, Philadelphia, Pa., has already 
been described in these columns. The com- 
pany makes a complete ling of metal 
furnishings known as the “Pen- 
'Dar”?” system, including metal 
lockers, shelving, partitions, 
tables, cabinets, ete. The “Pen- 
Dar” metal lockers are made in 
groups and sizes according to re- 
quirements or specifications. They 
can be made entirely of open 
mesh or of sheet steel and on the 
unit system. 

The accompanying illustrations 
show two specialties which this 
company is now manufacturing. 
Fig. 1 is an open-mesh clothes 
locker built up in two tiers. 
Fig. 2 shows an all-steel tool 
cabinet. 

The lockers are equipped with 
a shelf, three nickel-plated coat 
hooks, individual brass name- 
plates and a special three-point 
locking device which fastens the 
door at the top, centre and bot- 
tom with a single turn of the 


locking lever. The lockers are 
finished in Tuscan red, olive 
green or black enamel. 


The Improved Gordon Ceil. 
The Gordon Battery Company, New 
York city, has placed on the market an 
improved Gordon cell, for which it claims 
it has reduced to the minimum the cost 
and trouble of maintaining the battery. 


Fig. 2.—ALL-METAL Tool CABINET. 


ing large numbers of men one of the main 
requisites is a properly designed clothes 
locker, and where space is valuable the 
installation of an equipment of this na- 
ture is of sufficient importance to warrant 
a close scrutiny of every form of clothes 
receptacle which may be available. 


In the Gordon cells, as now manufactured, 
all of the fundamental principles of their 
construction have been retained and the 
company has sought only to simplify them 
to such an extent that they may be quickly 
and casily handled, even by those who are 
not familiar with the use of batteries. 


Vol. 48—No. 5 


There are only seven parts to a complete 
Gordon cell. The copper oxide or negative 
element is used in flake form and is 
shipped in perforated metal cylinders sim- 
ilar to that shown in Fig. 1. The perfora- 


Fic. 1.—THE GORDON PERFORATED METAL 
CYLINDER. 


tions are closed in such a way as to pre- 
vent leakage in shipment. Attached to 
the cylinders are three porcelain insulat- 
ing supports or lugs. Upon these lugs 
the zinc or positive element rests, thus 
preventing it from coming in contact with 
the copper and forming a short-circuit 
within the cell. The zinc is made in cir- 


cular form and is held in place by the 
lugs. It does not hang from the cover of 
the cell. A heavy insulated wire is firmly 
attached to the zinc and is run through 
the cover of the jar, being of sufficient 
length to use it in making connection with 
the next cell. 7 

For the solution, high-grade causti 
soda is used in powdered form. Each 
charge is shipped in a sealed metal can. 

The jars are made of glass, porcelain 
and enameled steel, and are fitted with 
tin, porcelain and fibre covers. 

Fig. 2 shows the No. 1 glass jar cell. 
The size over all is six and one-half by 
nine and three-quarters inches. The jar 


Fic. 2.—GorDON CELL COMPLETE, 


is six by eight inches. It has a capacity 
of 300 ampere-hours and is designed for 
railroad signals, fire, burglar and police 
alarms, telephone and telegraph work, and 
for igniting gas and gasoline engines. The 
jar is fitted with a metal cover, which 16 
insulated from the elements by porcelain 
washers above and below. 


cago, Ill., reports a prosperous year’s busi- 


February 3, 1906 ELECTRICAL REVIEW 
The Automatic Electric Company. 
The Automatic Electric Company, Chi-  uilt: 
ness during 1905 with every prospect of 
greatly increasing it during 1906. The 
sentiment in favor of the automatic telc- 
phone is spreading rapidly. A summary 
of work for the past year may be interest- 
ing to those watching the progress of the 
development. 

` The company has completed the follow- 
ing exchanges during the past year: 


PUBLIC EXCHANGES. 


Name of Company. Place. Liner. 

Home Telephone and Telegraph Company........ Los Angeles, Cal. 

West Exchange............... ccc cece eee ği a e Ca 4,000 

East Exchange................00c00ee cues CE Rane erent ... 1,000 

Boyle’s Height Exchange.................. = re ere a a 800 

Highland Exchange....................... " Be vu Mecca EO teed, Ba 400 

Prospect Park Exchange.................. K Os aeei ae s 100 
Citizens’ Telephone Company..................... Columbus, Ohio.................. 8,000 
Delmarvia Telephone Company................... Wilmington, Del................. 2,000 
Sioux City Telephone Company.................. Sioux City, Iowa................ 2,000 
Southern Independent Telephone Company...... El Paso, Tex................0000. 1,500 
Dakota Central Telephone Company.............. Aberdeen, S. D.................. 1,000 
Home Telephone and Telegraph Company......... Riverside, Cal................... 1,000 
Wausau Telephone Company................-..0. Wausau, Wis.................... 700 
Hastings Independent Telephone Company........ Hastings, Neb................... 600 
South Bend Home Telephone Company.......... South Bend, Ind................ 500 
Home Telephone and Telegraph Company......... Ocean Park Cal.................. 250 
Home Telephone and Telegraph Company......... Santa Monica, Cal............... 250 
Citizens’ Telephone Company............-.-e++..0- Cadillac, Mich................... 128 
Montgomery County Telephone Company.......... Miamisburg, Ohio................ 110 
Suburban Telephone Company................... Ferguson, Mo..............-020005 50 
Northeastern Telephone Company................. Saco: Mè. ices etagueeny a EER 30 

PRIVATE EXCHANGES. 

Brooklyn Heights Railway Company.............. Brooklyn, N. Y................0. 109 
Baldwin Locomotive Works................ee2ee. Philadelphia, Pa................. 70 
Frankford Arsenal, 

(Ordnance Department U. S. A.).............. Frankford Station, Pa........... 50 
Sandy Hook Proving Ground, 

‘(Ordnance Department U. S. A.).........6-0.. Fort Hancock, N. J.............. 40 
M. C. Lilley & Company...............0eee ee eee Columbus, Ohio................. 32 
Springfield Armory, 

(Ordnance Department U. S. A.).............. Springfield, Mass................ 29 
Berea College. ........ 0.0. c eee eee cee ee ee nronu Berea: Ky. isccsle sce ee Cake eas 25 
Copper Queen Consolidated Mining Company...... Bisbee, Ariz..............0.0000e 25 
U. S. Naval Station. ....... 0.0... cc cece cee eee ees New Orleans, La.............0005 21 
Metropolitan Life Insurance Building............. New York city.............0.006. 12 


Additions to the following already completed exchanges have been made during the 
vear 1905: 
PUBLIC EXCHANGES. 


Home Telephone and Telegraph Company........ Los Angeles, Cal. 

South Exchange..............ccce cece ees ‘$ k 

Boyle’s Height Exchange.................. eS K 

Central Exchange.............0c cece cece a 

East Exchange............ 0000 cee e eee ueee k 7 
Home Telephone and Telegraph Company........ San Diego, Cal. 
‘ome Telephone and Telegraph Company........ Riverside, Cal. 
Suburban Telephone Company............+.+e.06; Clayton, Mo. 
Mutual Telephone Com Dany cirerer ionann Albuquerque, New Mexico. 
Citizens’ Telephone Company............020eee0e: Grand Rapids. Mich. 
Lincoln Telephone Company...........0ee cece eee Lincoln, Neb. 
Delaware County Telephone Company............ Manchester, Iowa. 
Mount Olive Telephone Company............+.... Mount Olive. Ill. 
Stark Telephone, Light and Power Company...... Toronto Junction, Canada. 
Union Telephone Company.........-.+-++++eeee-: Florenceville, N. B, “ 

PRIVATE EXCHANGES. 
Calumet & Arizona Mining Company.............. Bisbee, Ariz. 
Arizona Copper Company.............--.eeeeeee- Clifton, Ariz. 
poicago & Eastern Illinois Railway Company.. ..Danville, Il. 
A Carnegie Estate, ‘‘Dungeness”’............... Fernandina, Fla. 
niversity of Mlinois............0ecceeeeeeeeeeee. Urbana, III. 
Watervliet Arsenal, 
(Ordnance Department U. S. A.).......--e0ce: Syracuse, N. Y. 


. -~ o 
ese 
oee er ep eG we ew wp wee 
ee 
ee 
es see ee @ we eo we we ewe 
e è e è oos oo 
eee ese wm see 


195 


1 ot v a . . 
Contracts are on hand for the following exchanges, some of which are partially 


PUBLIC EXCHANGES. 


PRIVATE EXCHANGES. 


steeds Los Angeles, Cal. 

eles Ñj d peaa awe e ai 000 
ere 7 n E E OU 
TEER Havana, Cuba................... 5,000 
sole ae Portland, Ore.................... 5,000 
Ratatat Wilmington, Del................. 1,000 
whe Rie Allentown, Pa................... 1,000 
ersten een Hazleton, Pa.................... 400 
wigan oy Marianao, Cuba.................. 100 
eee sel Berea, WAY oi.05 36 oe bad baGaaee 25 
eee Stearns, Ky.............. cc cease 20 
we eaters Yamacraw, Ky.............ccee0s 6 


The greatest growth in automatic tele- 
phony during the coming year will prob- 
ably be on the Pacific coast, where sev- 
eral cities will have automatic exchanges, 
franchises having been granted to inde- 
pendent companies in these cities, in 
which the automatic system is specified. 
At least a million dollars’ worth of busi- 
ness jis in sight in this territory alone. 

Among the developments of the auto- 


‘matic system during the past year which 


are notable are those of the party-line 
system and a new trunk selector switch. 
This latter development bids fair to revo- 
lutionize the telephone business. This 
switch takes up very much less space than 
the previous first selector switch used and 
will admit of the installation of a mul- 
tiple-unit system consisting of scattered 
branch exchanges of one hundred lines 
each which can be put in the corner of a 
building, in the manhole of a conduit un- 
der the street, or any convenient place, 
leaving the main exchange in the central 
part of the town for tranking purposes, 
and by this system doing away with at 
least eighty per cent of the outside lines 
and making a proportionate saving in 
outside construction and maintenance 
cost. 

The growth has been steady and sure 
and, taking it all in all, this has been a 
very gratifving vear for the automatic 
telephone. 


Bill to Regulate the Awarding of 
Contracts for the Construction 
of State, County or Municipal 
Buildings. 

Senate bill No. 77 has been introduced 
in the senate of the state of New York, 
prescribing an act to regulate the award- 
ing of contracts for the construction of 
state, county, or municipal buildings. The 
act reads as follows: 

“Every officer, board, department, com- 
mission or commissioner charged with the 
duty of preparing plans and specifications, 
or awarding or entering into contracts 
for the erection, construction or altera- 


tion of buildings for the state or any 


county or city thereof, or the borough of 
any city, must prepare separate specifica- 
tions for cach of the following branches 
of work to be performed, to wit: (1) 
plumbing and gas-fitting; (2) steam, hot- 
water heating and ventilating apparatus; 
(3) electrical work and appliances. 
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Cable Construction for Varied 
Service. 

Now that the requirements each year 
demand an increasing amount of under- 
ground work for all classes of electric serv- 
ice, corresponding attention has been paid 
to the design of the necessary cables. The 


ee y. 


Fig. 1.—11,000-VoLt, VARNISHED CAMBRIC IN- 
BSULATION, BRAIDED FINISH CABLE. 


differentiation carried on along other Jines 
in the electrical field has been followed 
in this territory as well, and the results 
of this selective process are well shown 
in the cable equipment for the recently 
electrified Long Island Railroad. 

For the interior wiring in the generat- 
ing station and substations of this railroad 
there were installed about 19,000 feet of 
11,000-volt varnished cambric insulation, 
braided finish cable, shown in Fig. 1. All 
of this cable was tested by the manufac- 
turer with 30,000 volts for thirty minutes 
after it had been immersed in water for 
twenty-four hours and was again tested 
with the same potential after installation. 

Varnished cambric insulation was se- 
lected as the best available insulating ma- 
terial for this use, as it has been demon- 
strated that cables insulated with this 
material are available for withstanding the 
high voltage and are not subject to de- 
terioration from static discharges or heat. 

Varnished cambric insulation with the 
braided finish was also used for the low- 
tension wiring in the generating and sub- 
stations, where in all about 36,000 feet of 
cable in sizes from 2,000,000 circular mils 
down to No. 2 were installed for this work. 
Several of the reasons governing the selec- 
tion of varnished cambric insulation for 
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the high-tension work applied with equal 
force in this case, with the additional 
advantage that in the large cables the heat- 
ing of the conductor, due to overloads, 
could not soften the insulation and allow 
the conductor to decentralize. 

Taking up now that portion of the 
transmission circuits which are under- 
ground in this installation, we find lead- 
covered, paper-insulated cable employed. 
For this purpose about 135,000 feet of 


` three-conductor, 250,000-circular-mil cable 


guaranteed for 11,000 volts were used. 
This cable was also tested with 30,000 
volts for thirty minutes by the manufac- 
turer and the test was repeated after the 
cable was installed. The selection of pa- 
per cable for this service was determined 
primarily by the fact that it was con- 
siderably cheaper than varnished cambric 
cable. While there was no question but that 
the varnished cambric cable would be the 
best for the service, it was felt that satis- 
factory life and service would be obtained 
with the paper cables, assuming that prop- 
er care was taken to preserve their lead 
sheaths from deterioration due to elec- 
trolysis or corrosion. 

For carrying the high-tension circuits 
under water, where the drawbridges inter- 
rupt the overhead circuits on the line 
across Jamaica bay, there were used 3,500 
feet of the three-conductor, 250,000-circu- 
lar-mil, rubber-insulated, leaded and wire- 
armored submarine cable, shown in cross- 
section in Fig. 2 (less than two-thirds 
actual size). As in the previous cases this 
cable was tested at 30,000 volts hefore 
and after installation. The cable weighs 
eighteen pounds per foot and is one of 
the heaviest ever manufactured. The ar- 


Fia. 2.—THREE-CoNDUCTOR, 250,000-CrRCULAR- 
Min CABLE. 


mor is No. 4 B. & S. gauge, and the fin- 
ished diameter about three inches. 

In connection with the third-rail cir- 
cuit for jumper cables at grade crossings 
and in places where the third rail was 
shifted from one side to the other of the 
main track, 65,119 feet of 2,000,000-cir- 
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cular-mi] varnished cambric cable, leaded, 
with a jute and asphalt finish, were in- 
stalled. The jute and asphalt jacket was 
put on these cables to protect the lead 
from mechanical injury and corrosion, 
since the cables are in many cases buried 
directly in the earth. 

To carry the third-rail circuits and also 
the track circuit around the drawbridges 
at Jamaica bay, 5,600 feet of 2,000,000- 
circular-mil, rubber-insulated, lead-cov- 
ered and wire-armored cable were installed. 

As a reenforced feeder for the third 
rail there were installed, in conduit, 9,438 ` 
feet of paper-insulated low-tension cable, 
selected as the cheapest available con- 
struction for the service, since the instal- 
lation was regarded as being of a more 
or less temporary nature. 

All the above cable, as well as the nec- 
essary wire and cable for the care, was 
furnished by the General Electric Com- 
pany. The aggregate length of all kinds 
of wire and cable supplied for this in- 
stallation was 637,243 feet, the sizes rang- 
ing from No. 12 to 2,000,000 circular 
mils. The entire equipment is now in 
service and is said to be giving perfect 
satisfaction. It is understood that the 
General Electric Company will also sup- 
ply the high and low-tension cables for 
the electrification of the New York Cen- 
tral, comprising about 164,000 feet. 

These will include a three-conductor 
4/0 11,000-volt cable, the largest 11,000- 
volt cable ever made, and a 1,250,000-cir- 
cular-mil, single-conductor cable for track 
connections operating at 700 volts. Be- 
cause of the successful use of these cables, 
over half a million feet of both high and 
low-tension cables have been ordered from 
this company by the New York Edison 
Company for its requirements in 1906. 
These range in size from three-conductor, 
250,000-circular-mil, 6,600-volt up to 
1,000,000-circular-mil low-tension feeder 
cable. 
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Western Agency for “ Sarco ” 
Specialties. 

The Sarco Company, New York city, 
has placed its line of switches in the care 
of William P. Crockett, Chicago, Ill., who 
will hereafter be the agent for the West, 
carrying a complete line of “Sarco” pend- 
ant switches and the “Noscru” key arm 
and canopy switch made by the company. 

Mr. Crockett is now the western agent 
for the Hart Manufacturing Company, 
Bossert Electrical Construction Company 
and DeVeau Telephone Manufacturing 
Company. The addition of the “Sarco” 
specialties makes a particularly strong 
line of electrical appliances. 
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DOMESTIC AND EXPORT. 


NEW POWER COMPANY FOR COLORADO—It is announced 
that northern Colorado will be supplied with electric power and 
light by a syndicate being formed in Denver for the purpose of 
purchasing and combining the electric power plants at Boulder and 
several of the largest towns in the northern field. 


WHEELING TO PITTSBURG TROLLEY COMBINATION 
The Pittsburg (Pa.) Street Railway Company has announced plans 
for the completion of links establishing direct connection between 
Wheeling, W. Va., and Pittsburg, a distance of seventy miles. Much 
of the way has been covered by small companies, which are now 
to be amalgamated. The plan will involve a combination of roads 
having a capital of $25,000,000. 


POWER COMPANY TO PURCHASE RAILWAY LINES—The 
Niagara Falls Electrical Transmisson Company, it is announced, is 
negotiating for the purchase of the Buffalo, Lockport & Rochester 
Railway Company, together with all right and title to the railway 
company’s right of way from Rochester to Lockport, N. Y. The 
railway company, which is capitalized at $2,000,000, is building 
a trolley line to connect Rochester and Lockport. 


POWER COMPANY IN MEXICO LETS CONTRACT FOR BUILD- 
ING—The contract for the construction of a combined general office 
building and central car station for La Electra, the Spanish light 
and power and street railway company of Guadalajara, Mexico, has 
been let. The completed structure will represent a cost of $300,000. 
The company has a monopoly of the street railway business in 
the city and is arranging to rebuild and electrify the present car 
lines, 


INDIANAPOLIS & LOUISVILLE TRACTION COMPANY 
INCORPORATED—Articles of incorporation have been filed at 
Indianapolis, Ind., by the Indianapolis & Louisville Traction Com- 
pany. Samuel D. Miller, of Indianapolis, and John D. Greeley, of 
Jeffersonville, Ind., are named as directors. The company is 
capitalized at $3,000,000. The line, according to the incorporation 
papers, is to touch Franklin, Edinburg, Columbus, Seymour, 
Crothersville, Sellersburg and Jeffersonville, Louisville (Ky.) and 
Indianapolis being the two terminal points. 


STREET RAILWAYS IN MASSACHUSETTS—The report of the 
railroad commissioners of Massachusetts shows that the street rail- 
ways of that state added about twenty-five miles to their systems 
during 1905. With new second track and sidings the total addition 
i$ some fifty miles. The increase in expenses was $280,000. The 
farnings increased about $879,000. The number of passengers 
carried was 532,731,017, an increase of 12,374,000 over 1904. Eighty- 
five persons were killed in accidents, of whom eighteen were 
passengers, thirteen, employés, and fifty-four other persons. 


MERGER OF BELOIT (WIS.) LIGHT COMPANIES—Articles 
of incorporation of the Beloit Water, Gas and Electric Light Com- 
pany have been filed. As soon as the stockholders organize, the 
company will tako over the city’s three utilities and operate them 
as one company. The capital stock is $600,000, of which $500,000 
a preferred. The company will expend nearly $200,000 in exten- 
sions and enlargements. The waterworks was owned principally 
by C. B. and E. P, Salmon, the gas works by Joseph Hendley, and 


the electric light company largely by the Bigelow Company, of 
Milwaukee, 


NEW ALABAMA POWER COMPANY-—It is announced that the 
Tidewater Development Company is to be chartered within the 
next thirty days at Birmingham, Ala. The new corporation will 
be practically a merger of the franchises and assets now he! 
by Several smaller organizations. Its immediate object is to con- 
oe an electric passenger and freight line from Gadsden through 

e Birmingham district to Tuscaloosa, and from Tuscaloosa to the 
ae $ Mexico by a water route over the Warrior river. Rights 
aa y and road franchises have been secured in Tuscaloosa, 

wah and Jefferson counties, and municipal franchises in Bir- 
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mingham, Pratt City, Bessemer, Ensley and Tuscaloosa. It will 
require between $3,000,000 and $4,000,000 to construct the road. 


A NEW DEVELOPMENT IN THE PORTCHESTER-NEW YORK, 
WESTCHESTER & BOSTON RAILWAY CONTEST—It has been 
announced by President Oakleigh Thorne, of the Trust Company 
of America, that Harvey Fisk & Sons, Kean, Van Cortlandt & Com- 
pany, Oakleigh Thorne, Henry F. Shoemaker, Charles W. Morse, 
Harry S. Black, O. C. Barber, George R. Sheldon, C. R. Simpson, 
John W. Gates, John F. Carroll and Robert A. Van Wyck have 
withdrawn from any connection with the New York Railroad and 
Development Company or with the Portchester company, and have 
decided to merge their interests in this matter with Messrs. Will- 
iam L. Bull, Frank W. Witridge, Evans R. Dick, Marsden J. Perry, 
Andrew Freedman, Robert E. Robinson, William Barclay Parsons 
and other capitalists, who are now building the Westchester rail- 
road. These men have acquired a large amount of stock in the 
New York, Westchester & Boston Railway Company and will be 
represented on its board of directors. 


THE INTERBOROUGH-METROPOLITAN TRACTION MER- 
GER—On Friday, January 26, a committee representing the stock- 
holders of the Interborough Rapid Transit Company, the Metro- 
politan Street Railway Company and the Metropolitan Securities 
Company fixed the exact terms of the merger of the traction 
interests in Manhattan and the Bronx, New York city. It is 
required that two-thirds of the outstanding Interborough stock, 
two-thirds of the outstanding Metropolitan Street Railway stock, 
and one-half of the outstanding Metropolitan Securities stock be 
deposited with either August Belmont & Company or the Morton 
Trust Company. The committee which drew up the agreement was 
composed of Andrew Freedman, Thomas P. Fowler, Cornelius Van- 
derbilt, Gardiner M. Lane, Edward J. Berwind and John D. Crim- 
mins. It is announced that August Belmont will be president 
of the company when the details of organization are completed. 
The Interborough-Metropolitan Company has been organized under 
the laws of the state of New York and is to authorize the follow- 
ing issues of securities: $55,000,000 five per cent cumulative pre- 
ferred stock, $100,000,000 common stock, $70,000,000 four and one- 
half per cent collateral trust gold bonds. Upon its issue all 
the common stock will be deposited under a voting trust agree- 
ment for a term of years. The voting trustees are August Belmont, 
Thomas F. Ryan, Cornelius Vanderbilt, Peter A. B. Widener and 
Walter G. Oakman. This voting trust will come to an end only 
when the trustees so determine. 


NEW PUBLICATIONS. l 
RAILWAY SIGNAL ASSOCIATION —The proceedings of the 
Railway Signal Association for the year 1905 have been issued. 
This volume contains the papers presented at the various meetings 
held during the year, and the discussion on these papers. A list 
of members is appended. 


= AMERICAN RAILWAY MECHANICAL AND ELECTRICAL 
ASSOCIATION—The report of the third annual convention of the 
American Railway Mechanical and Electrical Association, which 
was held in Philadelphia, Pa., September 25 and 26, 1905, has been 
received. This contains the papers and discussions presented at 
that meeting. The frontispiece is a portrait of Mr. C. F. Baker, 
president during the year 1904-1905. 

REPORT ON TERRESTRIAL MAGNETISM—The Department 
of Commerce and Labor, Washington, D. C., has just issued a 
report on terrestrial magnetism. This forms appendix No. 3 to the 
report for 1905. It is edited by Dr. L. A. Bauer, inspector of 
magnetic work and chief of the division of terrestrial magnetism, 
and gives the results of magnetic observations made by the Coast 
and Geodetic Survey between July 1, 1904, and June 30, 1905. The 
department had established, at the time of the report, 294 stations 
situated in 283 localities. The report gives a complete record of the 
work at all of the stations, and a brief account of the methods 
employed in taking observations on land and at sea. 
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TELEPHONE AND TELEGRAPH. 


PHILADELPHIA, PA.—The Pennsylvania Telephone Company 
will build a line from Chambersburg to McConnellsburg. 


LAURINBURG, N. C.—The Southern Bell Telephone and Tele- 
graph Company has purchased the Laurinburg telephone system 
from J. B. Maxwell. 


DOYLESTOWN, PA.—The Bell Telephone Company has placed 
contracts for the erection of a central office building at Jenkintown, 
to cost $25,000 and operate 6,000 telephones. 


MACKSBURG, IOWA—The Madison County Mutual Telephone 
Company, recently organized, has filed articles of incorporation with 
the secretary of state, giving W. N. Smoot as the principal stock- 
holder. The capital is $25,000. 


UTICA, N. Y.—At the annual meeting of the Frankfort & Centre 
Telephone Company the following officers were elected: president, 
W. R. Brockway; secretary, B. J. Widrick; treasurer, Frank Mark- 
ham; manager, W. R. Brockway. 


VAN WERT, OHIO—The directors of the Van Wert Home Tele- 
phone Company have elected the following officers: president, 
G. M. Saltzgaber; vice-president, W. G. Edwards; secretary, J. W. 
Longwell; treasurer, F. W. Leslie. 


CHESTER, MASS.—A. L. Lewis and others of Chester and 
Blandford are considering the feasibility of building a telephone 
line from Chester to North Blandford, which will be owned and 
operated by the parties building it. 


UTICA, N. Y.—By the recent connection with the lines of the 
Corning Home Telephone Company the subscribers of the inter- 
state company have connections as far south and west as Phila- 
delphia, Gettysburg, Pittsburg and Allegheny, Pa., and Cleve- 
land, Ohio. 


LYNCHBURG, VA.—The work on the new underground system 
of the Southern Bell Telephone Company, in Lynchburg, is rapidly 
reaching the stage where the new telephones can be connected. 
The new service is costing the company upward of $100,000 and 
will be modern in every detail. 


BAY CITY, MICH.—The Postal Telegraph system is to be 
extended from Bay City to Alpena, a contract having been entered 
into between the Postal company and the Northeastern Telephone 
Company, the latter owning the wires between the two points. 
The Postal will have an office at Alpena. 


BANGOR, ME.—The stock of the Maine Telegraph Company has 
been transferred recently to the Western Union Telegraph Com- 
pany, 2,221 shares being transferred at $57.50 a share, the par value 
being $50. The Maine Telegraph Company had been under lease 
to the Western Union Company for fifty years. 


FRIENDSHIP, N. Y.—The Friendship Telephone Company has 
passed under the control of the New York & Pennsylvania Telephone 
Company, and will hereafter use the toll lines of the Bell company 
in place of the Inter-Ocean, with which it was formerly connected. 
There are about 300 subscribers on the local company’s lines. 


BINGHAMTON, N. Y.—At the annual meeting of the Delaware 
Valley Telephone Company, held in North Sanford, the following 
men were elected directors: J. W. Smith, E. E. Crane, C. A. Philley, 
U. D. Bailey, L. E. McCully, A. Colvin, D. D. Jones, Elmer Mills, 
Clark Henderson, C. B. Teed, C. W. Sampson, George Ireland and 
Floyd Gardiner. 


“ATTICA, N. Y.—Work has been commenced by the Attica Home 
Telephone Company on its system under the franchise recently 
granted by the Attica village trustees. The officers of the com- 
pany are: George T. Loomis, president; Elon P. Spink, vice- 
president; Clarence H. Beane, secretary, all of Attica; Hugh Taylor, 
treasurer, of Buffalo. 


PHILADELPHIA, PA.—The Keystone Telephone Company's 
report submitted to stockholders at the annual meeting showed the 
following for the fiscal year ended December 31, 1905: gross 
earnings, increase, $64,795, and net earnings, increase, $18,588. 
There was expended in extension of the plant in 1905 a total 
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of $639,370. The total credit to profit and loss December 31, 
1905, is $292,578. There are over 19,000 telephones in use and it 
is expected to add 6,000 in 1906. Two hundred and seventy miles 
of conduits are owned. 


NORFOLK, VA.—The Southern Bell Telephone and Telegraph 
Company is making preparations for improving its service in Nor- 
folk by additional underground conduits for the business section 
and additional poles in the residence section to care for the numer- 
ous wires the company has been compelled to install to care for 
the increased business. 


DOVER, DEL.—The Diamond State Telephone Company will 
establish one of the most important exchanges of its lines at 
Harrington, the centre of the Delaware small fruit belt. Plans 
have been approved for the extension of a trunk line from Viola 
southward to Selbyville, passing through Felton, Farmington, 
Greenwood and Bridgeville. 


HERKIMER, N. Y.—The following officers were elected at the 
annual meeting of the stockholders of the Herkimer County Tele- 
phone Company: directors, G. R. Fuller and T. S. Lane, Rochester; 
C. H. Poole and T. Harvey Ferris, Utica; James Conklin, Ilion; 
W. I. Taber and Robert Earl, Herkimer; president, James Conklin; 
vice-president, G. R. Fuller; secretary, C. H. Poole; treasurer, W. I. 
Taber. 


RIVERHEAD, L. I.—At the annual meeting of the Baiting 
Hollow & Roanoke Telephone Company it was voted to increase 
the capital stock from $20,000 to $50,000. This company is owned 
wholly by well-to-do farmers and was organized about five years 
ago with a capital stock of $500. It merged with two other com- 
panies recently and proposes to extend its lines throughout the 
county. 


ROME, N. Y.—At the annual meeting of the Rome Home Tele- 
phone Company the following directors were elected: John S. Ward- 
well, Daniel M. Hall, John E. Mason, W. J. Grogan, Rome; C. H. 
Poole, Utica; T. S. Lane, Jamestown; George R. Fuller, Rochester. 
At a subsequent meeting of the directors these officers were 
elected: president, John S. Wardwell; vice-president, Daniel M. 
Hall; secretary, A. L. Ketcham; treasurer, C. H. Poole. 


DELMAR, DEL.—A meeting of stockholders of the Riverton 
& Delmar Telephone Company was held recently to consider a 
proposition from the Diamond State company to cooperate with 
the first-named company. The proposition was favorably received, 
and it is probable that terms will be agreed upon whereby a more 
satisfactory service will be given to the patrons. The Riverton 
company will connect several towns on the eastern shore of 
Maryland and in lower Delaware, and is already in operation over 
a part of its territory. It is capitalized at $50,000. 


DES MOINES, IOWA—The Mutual Telephone Company, of Des 
Moines, held its annual meeting recently. During the coming 
year the company contemplates expending about $30,000 in string- 
ing and laying cables. All wires are to be enclosed in cables. During 
the past two years the company spent over $500,000 in improve- 
ments. The expenditure for 1905 was $375,000. The officers of 
the company are: president, J. S. Bellamy; vice-president, J. W. 
Hill; treasurer, L. M. Grimes; secretary, J. C. Hume; directors, 
J. C. Hume, Clyde Brenton, N. J. McFarland and C. C. Deering. 


PITTSBURG, PA.—The Pittsburg & Allegheny Telephone Com- 
pany has obtained a franchise in Washington, Pa. Work will 
be started at once on the construction of an exchange building 
and the installation of equipment. Franchises have also been 
obtained in Glassport and Donora. The work in these, towns 
is the start of the development of Washington county and the 
entire Monongahela valley by the independent telephone interests. 
At Charleroi the Pittsburg & Allegheny will make connection 
with the Tri-State Telephone Company, which has an extensive 
system in Fayette county. The interests identified with that com- 
pany have secured control of the Carmichaels Telephone Com- 
pany, and are preparing to go ahead with the construction of 
a system which will cover Greene county. The section up the 
Monongahela river is the only one remaining in western Pennsy]- 
vania which is not tapped at every important point by ir.dependent 
telephone systems. 


February 3, 1906 


ELECTRIC LIGHTING. 


DUSHORE, PA.—An electric light plant is to be installed at 
Dushore. 


RANDOLPH, NEB.—Contracts have been let for an electric plant 
at Randolph, to cost $9,700. 


SALISBURY, MD.—The Salisbury city council has renewed its 
contract with the Salisbury Light, Heat and Power Company to 
light the streets of Salisbury for a term of five years. 


GLEN GARDNER, N. J.—The Lebanon Electric Light Company 
has acquired a site at Glen Gardner, upon which it will erect an 
electric plant to furnish electricity to four adjacent towns. 


GROTON, CT.—The contract for equipping the new lighting 
plant has been awarded to the Crocker-Wheeler Company. It calls 
for the delivery of machinery, etc., within ten weeks. The price 
is $6,200. . 


MUSCATINE, I0WA—The electric light plant, gas plant, and 
street-car system belonging to local parties have been sold to a 
syndicate represented by J. H. Brown and George Mayer, Chicago, 
for $750,000. 


COLUMBIA, PA.—The borough council of Middletown has 
granted permission to enter the borough to the York Haven Power 
and Transmission Company, which will eventually furnish electric 
light to the town. 


WILLIAMSPORT, PA—The Northumberland Electric Light 
plant has been sold to a party of capitalists from Shamokin, Middle- 
burg, Sunbury and Northumberland, known as the Middle Creek 
Electric Company. 


ROCHESTER, N. Y.—These officers have been chosen by the 
Avon Electric Company: president, Edwin A. Nash; vice-president, 
Edgar H. Babcock; secretary and treasurer, Irving C. Allen; super- 
intendent, C. W. Torrey. 


SOUTH ORANGE, N. J.—The village trustees of South Orange 
have instructed their legislative committee to draw a bill for intro- 
duction in the legislature empowering the village to erect and main- 
tain a municipal lighting plant. 


YORK, PA.—The following were elected as directors of the 
Hanover Heat and Power Company at the annual meeting: W. H. 
Lanius, J. W. Steacy, George S. Billmeyer, George P. Smyser, W. 
A. Heims, T. J. O’Neill and George S. Schmidt. 


SUNBURY, PA.—The Middle Creek Electric Light Company, 
composed of Northumberland and Snyder county capitalists, has pur- 
chased the Edison light plant in the town of Northumberland. This 
is the first commercial light plant installed in America. 


LANCASTER, PA.—The Commonwealth Trust Company, of 
Harrisburg, trustee of the Lancaster Valley Electric Light Company, 
will sell at public sale at the court house at Lancaster on April 10 
next the electric light plants in Manheim and Mount Joy. 


RICHMOND, IND.—According to the report of Charles H. Rogers, 
superintendent of the Richmond municipal electric light and power 
plant, the plant has cost the city up to date $212,130.12. The report 
also shows that during the past eight months $7,956.70 was spent 
for new construction. 


WILMINGTON, DEL.—The city council of Smyrna has accepted 
an ordinance providing for the sale of the town’s electric light 
Plant to U. G. Glick, trustee of the Smyrna, Delaware Bay & Kent 
County Traction Company, for cash, the sum to be fixed by an 
invoice of the plant’s equipment. 


KANSAS CITY, MO.—W. T. Osborn & Company has been awarded 
a Contract for the construction of an electric light plant to supply 
the city of Pittsburg, Kan. This work will be done for the Home 
Light, Heat and Power Company, the local plant at Pittsburg, which 
has the lighting contract for that city. 

SAN FRANCISCO, CAL.—The sale is announced of the Cooper- 
ative Electric Light Company's plant at Santa Cruz to John Martin 
and Eugene de Sabla. The consideration named is $100,000. The 
Same parties recently purchased the plant of the Santa Cruz Elec- 
tric Light and Power Company for $110,000. 

TROY, N. Y.—The Beacon Electric Company has elected thesé 
officers and directors: president, H. C. Shields; vice-president, 
Thomas Breslin; secretary and treasurer, G. P. Williams; directors, 
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H. C. Shields, F. B. Twining, Thomas Breslin, G. P. Williams, F. 
E. Draper, J. A. Eddy and Edward Van Schoonhoven. 


TAMPA, FLA.—The annual meeting of the stockholders of the 
Tampa Electric Company was held recently. All of the old officials 
were reelected. The board of directors of the company consists of 
the following: George J. Baldwin, Henry G. Bradlee, P. O. Knight, 
Charles Jackson, Robert Treat Paine, Russell Robb, George Wiggles- 
worth. 


MALONE, N. Y.—At the annual meeting of the Malone Light 
and Power Company officers were reelected as follows: president, 
F. D. Kilburn; vice-president, George S. Howard; secretary and 
treasurer, J. F. Wright; manager, John M. Fisk; directors, F. D. 
Kilburn, J. F. Wright, N. M. Marshall, Fred O’Neil, George S. 
Howard. 


YORK, PA.—The Merchants’ Electric Light, Heat and Power 
Company has elected these directors: C. H. Bear, George C. Camp- 
bell, Harry Wasbers, Thomas B. Loucks, Albert Falk, Arthur M. 
Berger, William L. Bear. The officers of the company are: presi- 
dent, C. H. Bear; vice-president, George C. Campbell; treasurer, 
Harry Wasbers; secretary, Thomas B. Loucks. 


TRAVERSE, MICH.—The annual election of the Boardman River 
Electric Light and Power Company resulted as follows: president, 
William Loudon; vice-president, Charles Wilhelm; secretary, A. V. 
Friedrich; treasurer, Samuel Garland; board of directors, William 
Loudon, Charles Wilhelm, A. V. Friedrich, Samuel Garland, A. W. 
Bartak, Robert Caldwell, Frank Votruba and Louie Greilick. 


ST. LOUIS, MO.—The Union Electric Light and Power Com- 
pany, of St. Louis, a subsidiary of the North American Company, 
has issued $4,000,000 in new securities. This raises the outstand- 
ing stock of the corporation to $8,000,000, out of $10,000,000 au- 
thorized. The money from the sale of the stock goes into improve- 
ments. The company has a bonded indebtedness of $25,000,000. 


SPRINGFIELD, MASS.—At the annual meeting of the West- 
field Power Company the following officers were elected: president, 
M. B. Whitney; treasurer, S. B. Campbell; directors, M. B. Whitney, 
C. J. Little, S. B. Campbell, George C. Dunbar, Thomas Little, 
George H. Loomis, L. P. Plane; superintendent, George C. Dunbar. 
A semi-annual dividend of two and one-half per cent was declared. 


PORTLAND, ORE.—The Mount Hood Electric Company has 
elected the following board of directors: S. C. Cobb, C. W. Notting- 
ham, C. W. Pallett, E. B. Colwell, G. W. Waterbury, C. C. Wood- 
cock, C. W. Miller, Richard Connell, J. E. Davis, C. B. James and 
Work has already begun on the construction of 
the company’s power plant, located near the junction of Bull Run 
and the Sandy river. 


OWEGO, N. Y.—At the annual election of the Owego Light 
and Power Company the following directors and officers were elected: 
directors, the Hon. William G. Phelps, the Hon. George F. Lyons, 
Binghamton; William S. Truman, William H. Ellis, George F. 
Andrews, William A. Smyth, Albert S. Andrews. Officers: presi- 
dent, W. S. Truman; vice-president, the Hon. W. G. Phelps; secre- 
tary and treasurer, George F. Andrews; superintendent, Horace 
Yothers. 


BINGHAMTON, N. Y.—At the meeting of the Binghamton Light, 
Heat and Power Company, Grant F. Chase was elected secretary 
of the board of directors to succeed F. W. Jenkins, resigned, and 
also a member of the board of directors. The officers are: president, 
Colonel George W. Dunn; vice-president and general manager, P. 
T. Glidden; treasurer, W. D. Dinsmore, Jr.; secretary, Grant F. 
Chase. Directors: Colonel Dunn, Chauncey Eldridge, of Boston; 
T. M. Meikleham, of New York; C. F. Hotchkiss, James J. Dough- 
lass, George F. O'Neil, F. W. Jenkins, P. T. Glidden and G. F. Chase. 


ANDERSON, S. C.—Another company has been formed for the 
development of electric power. It is called the Savannah River 
Power Company and will begin at once to develop the Gregg and 
Cherokee shoals. The incorporators of the company are Dr. S. M. 
Orr, H. H. Watkins, of Anderson; Harry Allen Orr and O. H. 
Sheffield, of Atlanta; J. E. Sirrine and J. Lawrence Orr, of Green- 
ville, and C. Elmer Smith, of York, Pa. The principal office will 
be in Anderson, and the power will be supplied to many of the 
neighboring towns. Gregg shoals is seventeen miles from Ander- 
son, and Cherokee shoals about thirty. Officers have not yet been 
elected. 
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ELECTRIC RAILWAYS. 


CHEHALIS, WASH.—An ordinance granting a franchise to the 
Centralia-Chehalis Electric Railway and Power Company, for the 
use of an electric road through the streets of the city of Chehalis, 
has been passed. 


PHILADELPHIA, PA.—The Pennsylvania Railroad has placed 
orders for fifty-two high-speed electric cars, to be used on the West 
Jersey & Seashore line between Camden and Atlantic City and New- 
fields and Millville. 


CHARLESTON, W. VA.—The Kanawha Valley Traction Com- 
pany has let the contract for its power-house. The building will 
be of brick and iron, eighty by ninety feet, surmounted by a 
brick stack 125 feet high. 


SAN DIEGO, CAL.—The San Diego Electric Railway Company, 
through its president, J. D. Spreckels, announces that as soon as 
the men and materials can be secured the line will be extended 
to Pacific Beach and La Jolla, a distance of about fourteen miles 
up the coast from the central portion of San Diego. 


BOSTON, MASS.—Some of the citizens of Norwell are planning 


to build a street railway line from the end of the Old Colony street 


railway at Assinippi, a distance of three miles, to Norwell Centre, 
and then turn it over to the Old Colony street railway to operate. 
That section is without street railway or steam railway facilities. 


NORFOLK, VA.—The Elizabeth River Railway Company has 
been organized, with Edward A. Buell as president, and will build 
a railway line from where the Elizabeth river is crossed by the 
Norfolk & Portsmouth Belt Line Railway to Money Point, where 
it will cross the southern branch of the Elizabeth river and run 
on to Mill Creek and Great Bridge. 


PENSACOLA, FLA.—A franchise to construct an electric line 
from the Pensacola city limits to Brent Station, a distance of about 
four miles, has been granted a party of local capitalists by the 
county commissioners. The road will not only run from the limits 
of the city, but will also come inside the line, connecting with 
the Pensacola Street Railway Company’s line on North Hill and 
extending north to Brent. 


BROOKLYN, N. Y.—At the annual meeting of the Long Island 
Electric Company the following directors were elected: August 
Belmont, Ralph Peters, General James Jordan, E. P. Ryan, David 
C. Green, A. L. Langdon, C. L. Addison, Alfred Skitt, Arthur Turn- 
bull. The following officers were also elected: Arthur Turnbull, 
president; F. L. Fuller, vice-president and general manager; Frank 
E. Haff, secretary, and J. J. Rollins, treasurer. 


MEMPHIS, TENN.—The Clarksville (Tenn.) Electric Light and 
Railway Company has placed an order with eastern firms for the 
delivery of machinery for its power plant during March to the 
amount of $50,000 to $60,000. This is believed to be the beginning 
of improvements which will result in the extension of the street- 
car system in Clarksville as well as the building of the line to New 
Providence and other points, as recently planned. 


NORRISTOWN, PA.—At the annual meeting of the stockholders 
of the Trappe & Limerick Electric Street Railway Company the fol- 
lowing officers were elected for the ensuing year: president, John 
A. Rigg; directors, John A. Rigg, Remi Remont, W. S. Bell, N. H. 
Larzelere and Joseph L. Caven. The stockholders of the College- 
ville Electric Street Railway Company at the same time elected the 
following: president, John A. Rigg; directors, John A. Rigg, W. S. 
Bell, N. H. Larzelere, H. C. Jones. 


WAPAKONETA, OHIO—The latest electric railway planned in 
western Ohio is a north and south interurban railroad to con- 
nect St. Marys and Defiance, through Mandale, Ottoville, Delphos, 
Spencerville and other towns intersecting the western Ohio at 
St. Marys. Engineer Huntoon, of the Fort Wayne, Van Wert & 
Lima Traction Company, and George F. Wilson, of Delphos, have 
been engaged the past few weeks laying out the route. Delphos 
and Fort Wayne capitalists are interested. 


FORT WAYNE, IND.—The Fort Wayne & South Bend Interurban 
Company has elected officers as follows: president, B. F. Shively, 
of South Bend; vice-president, Daniel Zook, of Nappanee; secre- 
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tary-treasurer, A. L. Cornelius, of Syracuse; others of the board 
are M. L. Hussey, of Cromwell; Charles A. Shorb, of Warsaw; 
J. E. Kilgore, of Syracuse; Ephraim Banning and A. G. Wulkop, 
of Chicago, and C. F. Knowlton, of Fort Wayne. The company 
has franchises in every city which the road touches, except Fort 
Wayne. 


NEWTOWN, PA.—The Newtown Electric Street Railway Company 
at its annual meeting reelected the old directors as follows: Thomas 
P. Chambers, Alexander Chambers, E. H. Buckman, George C. 
Worstall, T. S. Kenderdine, W. T. Wright, A. W. Watson, George C. 
Blackfan, E. P. Roberts and Edward W. Magill. The directors 
then held a meeting and reelected the old officers: president, Thomas 
P. Chambers; vice-president, treasurer and general manager, Alex- 
ander Chambers; secretary, George C. Worstall; superintendent, 
J. W. Keener. It was stated that the past year has been the best 
in the history of the company. 


DOYLESTOWN, PA.—At a meeting of the several trolley com- 
panies which comprise the Johnson Syndicate the following officers 
were elected: Trenton, New Hope & Lambertville Street Railway 
Company—president, T. S. Cadwallader; secretary and treasurer, 
V. D. Bates; directors, T. S. Cadwallader, S. S. Kapzenbach, Jr., 
Thomas Ross, M. V. Dager, V. D. Bates. Yardley, Morrisville & 
Trenton Street Railway Company—president, C. M. Bates; secre- 
tary and treasurer, V. D. Bates; directors, C. M. Bates, M. V. Dager, 
J. G. Homecker, D. V. Dager and T. S. Cadwallader, Newtown & 
Yardley Street Railway Company—president, George C. Worstall, 
C. M. Bates, J. G. Homecker, V. D. Bates, M. V. Dager. 


BOSTON, MASS.—The Boston & Northern Street Railway Com- 
pany, controlled by the Massachusetts Electric Companies, con- 
templates opening for service on Decoration day its new double- 
tracked line between Salem and Boston. Work on this line was 
begun several years ago, but was suspended for a year when but 
half completed, owing to the demands made upon the company’s 
funds from other sections of its immense territory. This line is 
of the finest type of steam railroad construction and it is expected 
to greatly augment the earnings of the Boston & Northern when 
it is opened for traffic, as by reason of its location and type of 
construction a high speed can be maintained. It is expected to 
draw a large traffic from the steam roads on account of the high 
speed and frequent service. 


ENGINEERING SOCIETY. 


MADISON (WIS.) BRANCH, AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—During the past month three meet- 
ings of the Madison branch of the American Institute of Electrical 
Engineers have been held. Two of these were student meetings, at 
which the subjects of “Luminous Electric Ares,” “The Mercury Arc 
Rectifier,” “The Single-Phase Railway Motor,” and “Acyclic Gen- 
erators” were taken up and discussed. The regular monthly meet- 
ing for January was held Thursday evening, January 18, at the hall 
of the Doherty Electric Club. Chairman Scott presided and the 
meeting was well attended. The paper on “The Relation of Rail- 
way Substation Design to Its Operation” was abstracted by E. B. 
Miller, and S. Fussell read the paper on “Some Considerations 
Determining the Location of Electric Railway Substations.” The 
general discussion was opened by F. M. Conlee, of the Northern 
Electrical Manufacturing Company. It is planned to have at least 
one original paper in addition to the regular Institute papers 
presented at each of the monthly meetings to be held during the 
remainder of the year. For the February meeting J. C. Potter will 
read a paper on “Distribution Losses,” and in March C. W. Burket* 


has promised a paper on “Telephone Exchange Aerial Cable Con- 
struction.” 


OBITUARY NOTICE. 


MR. THEODORE SPENCER, vice-president and general manager 
of the Bell Telephone Company, of Philadelphia, died on Sunday 
evening, January 28. Mr. Spencer was connected with the company 
since October, 1894, and he was promoted to the general manager- 
Ship in February, 1902. On January 1, 1906, he was made a vice- 
president. Mr. Spencer was greatly esteemed by his fellow officers, 
and as a tribute to his memory President U. N. Bethell directed that 
at the hour of the funeral all offices of the company be closed and 
work suspended, except where the public interests might prevent. 


February 3, 1906 


PERSONAL MENTION. 


MR. H. W. WEBB has resigned as president of the Maryland 
Telephone Company and Mr. David E. Evans, vice-president, has 
been elected by the directors to fill the vacancy. Mr. B. S. Josselyn 
has been elected vice-president. 


MR. A. C. GARRISON, president of the Columbia Incandescent 
Lamp Company, was a visitor to New York city last week. Mr. 
Garrison has been busy on matters pertaining to the company’s 
interests in the eastern territory. 


MR. H. S. DURANT announces that he has taken a partnershino 
interest in the firm of George W. Conover & Company, Chicago, 
Ill. Mr. Durant has resigned his position with the Automatic 
Electric Company, of Chicago, with whose sales department he had 
been identified for the past three years. 


MR. A. J. MELLEN, district superintendent for northwestern 
lowa of the Central Union Telephone Company, with headquarters 
at Toledo, Ohio, has been appointed manager of the Toledo exchange, 
to succeed John W. Cherry. Mr. Mellen cor‘inues as district super- 
intendent for the company, his appointment to the local manager- 
ship being a temporary arrangement. 

MR. ALFRED STROMBERG, Chicago, IN., for the last two 
months president of the Stromberg-Carlson Telephone Manufactur- 
ing Company, succeeding Mr. Eugene Satterlee, resigned, was not 
reelected at the meeting of the board of directors of the company, 
held January 16. John C. Woodbury, president of the Woodbury 
Whip Company, Rochester, N. Y., was elected president. 


MR. H. T. DYETT, secretary and treasurer of the Wire and 
Telephone Company of America, Rome, N. Y., was the former owner 
and manager of the Electric Wire Works which has been acquired 
by the Wire and Telephone Company of America. Mr. Dyett has 
had a great deal to do with the development of the present business, 
a description of which was published in the last issue of the ELEc- 
TRICAL REVIEW. : 


MR. C. T. MORDOCK, Terre Haute, Ind., has been appointed by 
President Blood to report to the twenty-ninth convention of the 
National Electric Light Association, to be held at Atlantic City, N. J., 
June 5, 6, 7 and 8, on “Methods of Theft of Current.” Past-Presi- 
dent Ernest H. Davis will make a new compilation of the laws of 
the different states governing the theft of current. | 


MR. ROBERT L. WINKLEY, of the publicity department of the 
Pope Manufacturing Company, gave an informal] talk to the Tech- 
nical Publicity Association at a dinner at the Aldine Association, 
New York city, Thursday evening, January. 18. Mr. Winkley 
outlined the methods of advertising automobiles, discussing maga- 
zines, daily papers, novelties, automobile races, new features of 
construction and the value of trade-marks. 


MR. JOHN F. GILCHRIST has been appointed by President 
Blood, of the National Electric Light Association, as reporter on 
“The Free Installation of Electric Signs.” Mr. Gilchrist's large 
experience with the Chicago Edison Company, and also in the manu- 
facturing field, will enable him to prepare an interesting and instruc- 
tive report on this subject, which will be presented at the twenty- 
ninth convention of the association, to be held in Atlantic City, 
N. J., June 5 to 8 next. 


MR. F. P. FISH, president of the American Telephone and 
Telegraph Company, has returned from a three weeks’ trip to the 
Pacific coast. Mr. Fish has been making an investigation of tne 
affairs of the Pacific States Telephone Company. He announced 
himself ag greatly pleased with the telephone developments in the 
Far West. In the territory covered by the Pacific States company— 
namely, Washington, Oregon, California and Nevada—there are 
more than 200,000 telephones. Taking the territory as a whole. 
there is practically one telephone for every twelve inhabitants. 


MR. HENRY T. SCOTT has been elected president of the Pacific 
States Telephone and Telegraph Company. Since the death of 
Mr. John I. Sabin there had been no president of the corporation. 
Mr. Scott, the new president, has been connected with large enter- 
prises. He was president of the Union Iron Works, of San Fran- 
isco, Cal, during the construction of the battleship Oregon and 
the cruiser Olympia and other United States naval vessels. He 
has been president of the Pacific Mutual Insurance Company and 
'8 a director and member of the finance committee of the Mercan- 


is a Company and director of the Crocker-Woolworth National 
ank, 
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BLECTRICAL SECURITIES. 

While it is generally understood that last week’s operations 
in the stock market were mainly in the form of profit-taking or 
realizing, it was evident that a number of large interests were 
actively engaged in the speculation. The daily average of sales 
was well in excess of a million shares. General developments, 
either of an industrial or financial nature, have been conspicu- 
cusly absent, so that in looking about for any explanation of the 
present condition of the market one is at a loss to point out any 
distinctive feature. It is frequently stated, however, that the 
widespread industrial and commercial activity and prosperity is 
the backbone of the present speculative sentiment. From present 
indications there will be no cessation of this activity for some 
time. Already there are reports from many large manufacturing 
centres that the orders now in hand provide for a busy season for 
at least six months. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 27. 


New York: Closing. 
Brooklyn Rapid Transit...................- 91% 
Consolidated GaS.......... 0... eee eee eee 179 
General Electric... ... 0... ce ee eee 176 
Interborough Rapid Transit................ 236 
Kings County Electric (ex rights).......... 175 
Manhattan Elevated............. 20. c cece 16114 
Metropolitan Street Railway................ 124% 
New York & New Jersey Company.......... 155 
Westinghouse Manufacturing Company...... 188 


Directors of the Consolidated Gas Company have declared the 
regular quarterly dividend of 2 per cent, payable March 15 to 
stockholders of record as of February 24. 

The stockholders of the Westinghouse Electric and Manufacturing 
Company have been offered the privilege of subscribing pro rata for 
$15,000,000 of the company’s proposed issue of convertible sinking 
fund 5 per cent gold bonds at 98 and accrued interest. Kuhn, 
Loeb & Company have agreed to purchase the bonds not taken by 
the stockholders. Each stockholder is entitled to subscribe for 
such bonds to a face amount equal to 6 per cent of the par value 
of his stock. For the purpose of such subscriptions the transfer 
books of the company will be closed February 5, 1906, and will 
remain closed unti! February 14, 1906, and subscriptions will 
be received only between these dates and from stockholders of 
record at the closing of the books on February 5. The board 
of directors has called a special meeting of the stockholders, to 
be held in the borough of East Pittsburg, March 26, at 10 a. M. 
to vote for or against an increase in the capital stock of the 
company for convertible purposes. George Westinghouse, George C. 
Smith and Charles T. Terry constitute the proxy committee. 


Boston: Closing. 
American Telephone and Telegraph......... 140% 
Edison Electric [lluminating............... 248 
Massachusetts Electric...............02.00- 68 
New England Telephone.................... 13814 


Western Telephone and Telegraph preferred. 90 T 
The directors of the New England Telephone and Telegraph 
Company have declared the regular quarterly dividend of 114 
per cent. 


Philadelphia: Closing. 
Electric Company of America.............. 12% 
Electric Storage Battery common........... 85 
Electric Storage Battery preferred.......... 85 
Philadelphia Electric...................... 8175 
Philadelphia Rapid Transit................. 33% 
United Gas Improvement................... 9934 

Chicago: Closing. 
Chicago Telephone......................6.. 135 
Chicago Edison Light....................., 161 
Metropolitan Elevated preferred............ 69 
National Carbon common................... 80 
National Carbon preferred................. 116 
Union Traction common................... 1014 
Union Traction preferred.................. 40 


Business of the South Side Elevated for the year closed Decem- 
ber 31 broke all former records. Total operating earnings were 
$1,713,347, compared with $1.574,829 a year ago, and $1,679,310 in 
1903, the former high record year. Bond interest and dividend 
payments amounted to about the same as a year ago, leaving a 
surplus of $217,470 for the year's operations, compared with 
$161,954 a year ago and with $212,051 two years ago. Earnings 
applicable to dividends were equal to 6 per cent on the outstanding 
stock, compared with 5.53 per cent a year ago. 
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| INDUSTRIAL ITEMS. 


THE E. H. FREEMAN ELECTRIC COMPANY, Trenton, N. J., 
will be pleased to send descriptive literature dealing with its wire 
lamp guards and other electric light specialties. 


THE MARSHALI ELECTRIC MANUFACTURING COMPANY. 
Boston, Mass., has published a new catalogue illustrating and 
listing sockets, switches and cutouts, electrical supplies and special- 
ties. 


THE BANNER ELECTRIC COMPANY, Youngstown, Ohio, has 
prepared some special literature describing and illustrating “Banner 
Special” lamps, the Banner arc burst and other forms of special 
electric lamp. 


THE WIRE AND TELEPHONE COMPANY OF AMERICA, Rome, 
N. Y., manufacturer of bare and insulated wires, telephones and 
telephone supplies, has compiled a data sheet giving the monthly 
average price of copper from 1883 to 1906. 


THE STAR EXPANSION BOLT COMPANY, New York city, has 
ready for distribution catalogue No. 14 descriptive of Star expansion 
bolts, toggle bolts and allied lines. This catalogue and samples 
of any of the goods shown will be sent upon request to any one 
interested in the material. 


THE DAVID MAYDOLE HAMMER COMPANY, Norwich, N. Y., 
has published a catalogue descriptive of the Maydole adz eye ham- 
mers. The regular line of Maydole hammers comprises 343 styles, 
sizes and finishes. In a smaller edition of the catalogue there is 
given a biography of David Maydole, the inventor of the adz eye 
hammer. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio, is call- 
ing attention to its line of “Standard” motors. These motors are 
made from one-thirtieth horse-power to fifteen horse-power and the 
dynamos are for capacities from one-half kilowatt to ten kilowatts. 
inclusive, to operate on all direct-current circuits. Bulletin No. 41 
describes several applications of this motor. 


THE MERCHANT & EVANS COMPANY, Philadelphia, Pa., has 
published a handbook on sheet metals in building construction for 
architects, owners, engineers and builders. This book sets forth 
a series of roofing rules. In addition to this literature there are 
numerous illustrations of applications of tin-plate roofing material 
and testimonials from buliders and contractors. 


THE FOSTORIA GLASS SPECIALTY COMPANY, Fostoria, Ohio, 
has published a beautiful catalogue entitled “The Story of Fostoria.” 
This not only details the method of making the Fostoria glass 
products but gives a number of illustrations of the glassworks. 
The company is „the manufacturer of “Nocrac” glassware for gas 
fixtures and “Noblac” glassware for electrical fixtures. 


THE SPRAGUE ELECTRIC COMPANY, New York city, among 
recent orders for heating and ventilating apparatus, has furnished 
complete equipments for the new United States custom house, 
Senator Clark’s residence and the Redman Bank Building, all in 
New York city, and for the town hall in Meriden, Ct. The Sprague 
company has for a long time made a specialty of equipments for 
operating ventilating and heating apparatus. 


THE CHESAPEAKE & POTOMAC TELEPHONE COMPANY, 
Washington, D. C., is distributing a neat calendar for February, 
calling attention to the use of an extension telephone on the night 
table. The reverse side of the card contains an abstract from a 
recent editorial in the ELECTRICAL Review concerning the economic 
value of the passenger elevator for tall buildings and the long- 
distance telephone service of the present day. 


THE LUNDIN ELECTRIC AND MACHINE COMPANY, Boston, 
Mass., announces that on or about February 15 it will move its 
offices from 176 Federal street to the factory at No. 10 Thacher 
street. This move will enable the company to keep closely in touch 
with the work in the factory. It has taken more space in the bufld- 
ing it now occupies, so as to largely increase its capacity. The 
growth of the company’s business has made this change necessary. 


THE BROWN HOISTING MACHINERY COMPANY, Cleveland, 
Ohio, has issued a handsome catalogue descriptive of ‘“Ferroin- 
Glave” building material. ‘“Ferroinclave” is the name of a new 
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corrugated steel of special shape. It is used principally in the con- 
struction of fire-resistive roofing, siding, flooring, etc., for factorv 
buildings and power plants. After it is secured in place it is always 
coated on both sides with Portland cement mortar, becoming a 
reenforced concrete construction. It is the invention of Mr. Alex- 
ander E. Brown, vice-president of the Brown Hoisting Machinery 
Company. : 


THE JOSEPH P. DEVINE COMPANY, Buffalo, N. Y., has been 
organized to conduct the business of Joseph P. Devine, of manu- 
facturing the Passburg vacuum drying and impregnating apparatus. 
Mr. W. Strohm, for twenty years a member of the firm of Emil 
Passburg, Berlin, Germany, has become vice-president of the Joseph 
P. Devine Company, which will have the benefit of his experience 
as well as the assistance of the firm itself, which has made over 
its entire interest in the American business to the Joseph P. Devine 
Company. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
secured an order from the Pabst Brewing Company, of Milwaukee, 
for additional steam and electrical units. These will include three 
engines—one a single-cylinder, non-condensing type, twenty by 
thirty-six inches, and two cross-compound, non-condensing type, eight- 
een by thirty by thirty-six inches. These will all be of the vertical, 
heavy-duty pattern for direct-connection to electrical machines. The 
electrical equipment will consist of three revolving field-type, alter- 
nating-current generators, twenty-five cycles, one of 300 kilowatts 
and two of 400 kilowatts capacity. There will also be two exciter 
sets coupled direct to three-phase synchronous motors and fitted 
with induction-type starting motors. 


THE ELECTRIC CABLE COMPANY, Bridgeport, Ct., has been 
formed as the successor of the Magnet Wire Company and the Peer- 
less Electric Company, of New York. The company is erecting a 
large factory in Bridgepower, where it will manufacture magnet 
wire, field and armature coils and ‘“Voltax,” a new non-rubber 
insulation. The New York office wili be at 42 Broadway. The 
officers of the company are Edwin W. Moore, president; Frederick 
H. Cowles, vice-president; J. Nelson Shreve, treasurer, and H. S. 
Williston, secretary. The directors include Alfred Skitt, John Car- 
stensen, Russell A. Cowles, Frederick H. Cowles, Edwin W. Moore, 
J. Nelson Shreve and H. S. Williston, of New York city; G. Tracy 
Rogers, of Binghamton, N. Y., and George C. Richards, of Bridge- 
port, Ct. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


CHICAGO, ILL.—Tietgen, Falk & Company has been incor- 
porated with a capital of $10,000 to manufacture electric fixtures. 
The incorporators are Edward Tietgen, Louis Falk and Louis 
Severns. 


NEW YORK, N. Y.—The Monarch Light Company has been in- 
corporated to manufacture gas and electric lighting materials. 
The capital is $30,000 and the incorporators are Frederick T. 
Ellithorpe, Minnje G. Ellithorpe, East Orange, N. J.; Anton Gronich, 
New York city. 


BROOKLYN, N. Y.—The Victor Electric and Manufacturing 
Company has been incorporated to manufacture electric meters, 
with a capital of $100.000. The incorporators are John B. d’Hom- 
ergue, Lindsley P. Baldwin, of New York city; H. P. Snyder, Harry 
Hertzberg and Harry F. Asbury, of Brooklyn. 


HELENA, MONT.—Articles of incorporation of the Butte Elec- 
tric Supply Company have been filed. The company will deal 
in electrical fixtures and supplies. The principal place of business 
will be Butte. The capital stock is $10.000. The incorporators 
are H. K. Scheiber, H. L. Scheiber and A. B. Elliott. 


WARREN, OHIO—The Holscher Electric Manufacturing Com- 
pany, with a capital of $15,000, has been organized to manufacture 
lamps under the patents of Chris Holscher. The officers of the 
company are: president, F. K. Smith; vice-president, E. C. 
Andrews; secretary, treasurer and general manager, Chris Holscher. 


HARTFORD, CT.—The certificate of incorporation of the Russell 
Electric Company, of Danbury, which is organized with a capital 
stock of $12,600, for the purpose of manufacturing and dealing 
in telephone, electrical and mechanical goods, has been filed. The 
incorporators are William Edwin Russell, Charles B. Russell and 
William Earl Russell, 
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In the early days the electrical designer, endeavoring to 
cure an efficient use of material, ran his machines at high 
velocities and the tendency was for higher speeds. But very 
high speeds were not so desirable from the engine-man’s view- 
point, and there developed a sharp controversy between the 
advocates of high-speed and slow-speed engines. Gradually the 
latter type gained the upper hand, as the size of the electrical 
machines was increased and designs improved. But the large 
slow-speed unit did not hold the field long without meeting a 
tival. The steam turbine finally secured recognition and at 
once turned the drift of electrical design in the other direction. 


COMPOUND MOTORS. 

One of the interesting phases of electrical development at 
the present time is the rapid advance of the compound-wound 
direct-current motor into broad fields of usefulness. Installa- 
tions all over the country illustrate a possible discrimination in 
the choice of motors for different kinds of service, which augurs 
well for the economical performance of properly selected types. 
Specially fitted to meet severe conditions, the compound motor 
occupies middle ground between the straight series and the 
straight shunt machines and offers characteristics that peculiarly 
adapt it to service intermediate between variable and constant- 
speed operation. | 

By varying the design of the series and shunt windings the 
compound-motor manufacturers secure a wide range of service 
If speed regulation is unimportant, a powerful 
starting torque with a relatively small current can be obtained, 
and if starting torque is not the essential feature of operation 
good speed regulation is assured in a design providing for a 
larger initial current flow than in the preceding case. Com- 
paring the compound motor with the ordinary series machine, 
we find that with a given change of load the speed does not 
vary as much with the former, though the compound outfit 
requires a larger current for a given starting torque and sooner 
Contrasted with the shunt 
motor, the speed range for a given change in load and the maxi- 
mum starting torque are both greater with the compound type, 
the torque per ampere also being less in the case of the shunt 
machine. These points were well emphasized in a paper upon 


electric motors recently prepared by W. Edgar Reed for the 
Engineers’ Society of Western Pennsylvania. 

One of the strongest points in favor of the compound motor 
is its inability to run away in case the load is suddenly removed. 
The shunt winding limits the maximum speed of the machine 
running light, while the series winding furnishes a good start- 
ing torque under load. The latter feature adapts the compound 
motor particularly to the driving of pumps in intermittent serv- 
ice, and many automatic pumping plants are now annually 
equipped with these machines. When the compound motor is 
installed with a suitably designed flywheel it is possible to use 
it in driving bending rolls, planers, heavy saws, shapers, punches, 
shears and the like without incurring inordinate current fluctua- 
tions at the time of reversal. Numerous printing presses have 
been equipped with compound motors and in elevator or traveling- 
crane service not requiring as great a range of speed control as 
would occur with series motors, the compound type supplies a 
long felt want with comparatively moderate fluctuations in 
power consumption. When lights and motors are to be run upon 
the same circuits the case of the compound motor, therefore, 
deserves pretty careful study. Striking a balance between two 
radically different types of motor, the compound machine par- 
takes of the advantages of each and its usefulness in general 
practice is certain to increase more and more as time passes. 


performance. 


reaches its maximum torque limit. 


203 


204 


DIRECTED HERTZIAN WAVES. 

As is well known the methods now employed for sending 
wireless telegraphic signals disperse the electric waves to the 
four quarters of the globe, so that but a small fraction of the 
energy sent out from the sending station is useful in producing 
signals at the receiving station. A practical method by which 
the waves might be sent out in one direction, or at least through 
a relatively small angle, would greatly improve the efficiency of 
transmission, and, other things being equal, would increase the 
distance to which signals might be sent; but, more important 
than this, it would avoid much of the interference between neigh- 
boring stations which now occurs. When either one of two 
such stations wishes to send or receive a message it is now neces- 
sary for the other station to remain silent. 

The desirability of developing a method of directing Hertzian 
waves has been recognized ever since wireless telegraphy was 
first shown to have any commercial value, but the difficulties 
of accomplishing this seemed almost insurmountable. Two in- 
ventors have, however, come forward with plans, both of which 
have been tried experimentally in a limited way. Artom in 
Italy conducted some experiments which seemed to him to prore- 
ise partial success, though, unfortunately, no description has yet 
been published of his system which enables others to judge of its 
value. The other inventor is Dr. Ferdinand Braun, who obtained 
encouraging results in a series of experiments conducted at 
Strasburg. These were described in the ELECTRICAL REVIEW 
for September 16, 1905. 

Since these experiments Dr. Braun has been going on with 
his research. The work is of extreme difficulty, because the quan- 
tities to be measured are so exceedingly small that the energy 
employed can only be measured by the most delicate apparatus, 
the time during which it is in evidence is exceedingly short and 
the frequencies of the oscillations between which a difference 
in phase must be measured are high, being of the order of several 
million per second. 

The first step necessary was to develop a method of measur- 
ing—or, at least, detecting—differences in phase between such 
oscillations. This he has accomplished by placing in inductive 
relation to his two oscillating circuits secondary circuits having 
identical constants and arranged so as to be equivalent in every 
respect. The secondary coils of these secondary circuits are 
placed so as to be acted upon inductively by the oscillations in 
the primary circuits whose difference in phase is to be measured. 
Then, by connecting the secondary circuits in series, first so that 
the electromotive forces set up in them will act together and then 
in opposition, the difference in phase of the primary currents 
may be detected. Such circuits are easy enough to lay out on 
paper, but when one attempts to set them up for testing many 
difficulties are encountered. The secondary circuits first must 
be made exactly similar in every respect and they must be placed 
so that neither one is affected more by exterior objects than the 
other; in fact, great care is necessary even in arranging the 
reversing switch so as not to upset the balance. Dr. Braun has 
nevertheless been fairly successful with his arrangement. For 
detecting difference in phase he can use either a meas- 
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uring spark-gap or a bolometer of some description; but the 
most useful instrument is the cathode ray oscillograph, which 
owes so much for its development to Dr. Braun himself. 

Oscillations may be set up in the two primary circuits having 
the same frequency, but differing in phase in several ways; for 
example, a set of condensers may be connected together by two 
parallel circuits having different constants. When the condensers 
are caused to discharge across the spark-gap oscillations are 
set up in the two circuits. Since the frequencies of discharge are 
high—being from one to five million per second—the frequency 
is determined by the inductance of these circuits, the ohmic 
resistance having no effect. Ohmic resistance does, however, 
if it be large, affect the phase of the oscillation, so that by 
introducing into one of the circuits a resistance much larger 
than that in the other a difference in phase may be obtained. 
This method is objectionable because the resistance decreases 
the energy of the oscillations in that circuit and damps them 
out rapidly. Another method is to couple two circuits together 
inductively, the primary circuit setting up oscillations in a 
secondary. If the secondary circuit be tuned to resonance, the 
current flowing in it will be in phase with the electromotive 
force set up in it; and with such a circuit properly arranged 
with regard to the primary, a considerable amount of the energy 
set into motion in the primary circuit may be transferred to the 
secondary. Dr. Braun has in this way transferred thirty per 
cent of the primary’s energy to the secondary, although the 
mutual inductance of the two circuits was but twelve per cent 
of the inductance of the primary. 

When two circuits are arranged in this way, the electromotive 
force induced in the secondary circuit is practically in quadra- 
ture with the primary current, but the current in the secondary, 
since this circuit is in resonance, is practically in phase with its 
electromotive force; hence the primary and secondary currents 
are nearly in quadrature. This condition can not be realized 
exactly in practice. The phase difference between the two oscilla- 
tions varies as the oscillations die out, but since they last for 
a short time only the effect is practically that of a constant 
difference in phase. 

The experiments with the cathode ray tube showed this action. 
These tubes make use of the deflecting action of a magnetic 
field on the cathode ray, the ray forming a massless pointer. 
The action is made visible by allowing the ray to fall on a 
phosphorescing screen. Using such a tube, with circuits arranged 
as described, Dr. Braun obtained figures which resembled a group 
of ellipses having different ratios between their axes and in which 
the positions of the axes were shifted. This effect is due to damp- 
ing, which not only causes the phase to shift, but which changes 
the relative values of the oscillations in the two circuits. As the 
oscillation of the primary is damped out that in the secondary 
increases. 

Another method of obtaining phase differences is called by 
Dr. Braun “linked oscillatory circuits.” In this two oscillating 
circuits containing inductances and capacities are coupled to- 
gether by two pairs of connections. Two of these connections 
have low resistance and inductance, and the other two high 
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resistance or inductance. The latter pair of connections is 
merely to ensure that the condensers in the two circuits be 
charged to equal potentials. Having these condensers charged 
and causing a discharge to take place in one of the oscillatory 
circuits, this sets up through the secondary circuit, by means of 
the pair of connections having low inductance and resistance, an 
oscillation which finally causes the second circuit to discharge 
through its spark-gap; and by properly proportioning the con- 
stants of the two circuits and of the connections—or coupling 
arcs, as they are called—the discharge in the second circuit can 
be caused to occur with a given time lag with respect to the 
first discharge. In this way two oscillations having a given 
phase difference are obtained. The action of such circuits has 
also been studied experimentally by means of the cathode ray 
tube and interesting diagrams have been secured showing that 
the theory is correct; for example, by connecting in the oscillat- 
ing circuits two coils arranged to act upon the cathode ray and 
causing either one of these to act alone, either a horizontal or 
a vertical line is traced on the phosphorescent screen. Causing 
the two oscillations to take place together simultaneously, a line 
inclined at forty-five degrees is obtained. Now, by introducing 
into the coupling arcs between the two circuits inductance, a 
series of ellipses is obtained, showing that a difference in phase 
has been set up. 

The work so far done, with the exception of the practical 
tests referred to above, has been in the laboratory only. ‘Ihe 
research is one of great difficulty not only on account of the 
delicacy of adjustment required and the difficulty of making the 
measurements, but because the analytical study of the phenomena 
is most complex. We seem to be a long way from the practical 
application of this system, but, on the other hand, a most encour- 
aging start has been made and progress may take place faster 
than is anticipated. This“is, undoubtedly, one of the most 
promising directions in which wireless telegraphy can be de- 
veloped. Possibly it may become the most important. 


ACCIDENTS ON THE ELEVATED. 


We have been asked whether there is any significance in the 
fact that during the many years during which the elevated roads 
in New York and Brooklyn were operated by steam locomotives 
no car was thrown to the street, yet within a year two such 
accidents have happened to electrically propelled trains. The 
facts are rather few to generalize upon, but as the question has 
been put by an engineer who has made a special study of urban 
Tailway operation it deserves consideration. 

There is, of course, nothing in the mere fact that electric 
power is used instead of steam. If there be any reason for the 
accidents it must be sought either in the way the electric power 
is applied to the cars, in the method of handling the cars, or 
in changes in the track structure. The latter possibility may 
be dismissed at once, since there has been no change in the 
structure to account for the accidents. 

As regards the method of applying the electric power several 
questions arise. In the first place the propelling mechanism 
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is placed on the car trucks instead of in a locomotive and these 
motor cars are distributed throughout the train. The tractive 
action is therefore different, for with the steam locomotive there 
is a strong tractive effort applied at the front of the train. With 
the motor-equipped trains the leading car drives itself and 
assists in drawing the trailer which follows it. The last motor 
car propels itself and assists in pushing the car ahead of it, 
should this be a trailer. The motor cars elsewhere throughout 
the train are propelling themselves and pushing or pulling other 
cars, as the case may be. There is thus some difference in the 
action as compared with the steam locomotive, for with a train 
propelled by steam the tension along the train would tend to 
draw the cars against the inside rail at curves. There would be 
no action tending to force them against the outside rail. It is 
probable, however, that this effect is of little or no importance, 
because it is customary for the trains to take curves slowly, 
drifting around them, as it were, so that there should be no 
tension or compression along the train. 

The next difference is in the equipment of the train. With 
the steam train all the cars are trailers and light. With the 
electrical train a certain number of cars are equipped with heavy 
motors; but these motors are placed low down, thus increasing 
the stability of the cars. The equipment does add to the weight 
and therefore the inertia of the cars, but the fact that the cars 
which have been thrown to the street have been trailers would 
seem to show that no trouble can be attributed to the added 
weight. 

The remaining possibility seems to offer the most probable 
explanation of the accidents. One of the important gains secured 
by the electrical equipment is the increased acceleration made 
possible. With electrical equipment starting from rest, a higher 
speed is reached in a given distance than with the old steam 
equipment. When the first accident occurred the motorman 
expected to run straight ahead, but the switch deflected the train 
around a curve. It is possible that the motorman did not realize 
the rate at which his train could be accelerated, and that when it 
reached the curve it was going at a higher speed than he intended. 
In the second case the leading car kept the straight track, but 
for some reason, not fully explained, the second car took the 
switch and the momentum of the train threw it off the struc- 
ture. In this case also it is possible that the motorman was 
going at a speed higher than he realized. 

It is probable that in neither of these cases can the blame 
be laid to the electrical equipment. The accidents might have 
happened with a steam-drawn train under similar conditions, but 
the fact that they did happen with electrically propelled trains 
and the further fact that these trains have a higher rate of 
acceleration than the old steam trains make it worth while 
calling attention to this possibility. For these reasons the great- 
est care should be exercised by the motorman in approaching 
curves and switches. Because he has been accustomed to start- 
ing from a certain point with the throttle of a steam locomotive 
fully open there is no excuse for his throwing his controller 
handle all the way around when his electric train stands at the 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 
CHAPTER XVIII.—( Continued.) 


ACTINIUM AND ITS DECOMPOSITION 

| PRODUCTS. 

Uranium was shown by Crookes to yield 
uranium X, which could easily be sepa- 
rated from the uranium by chemical 
means. Similarly, Rutherford and Soddy 
showed that thorium forms thorium X, 
which can be separated from thorium by 
very simple means. It was obvious that 
similar products would be looked for in 
the other radioactive substances. 

It will be remembered that radium does 
not yield any substance corresponding to 
uranium X or thorium X, but forms ap- 
parently at once the emanation. Godlewski, 
working with Rutherford, has found such 
a product produced from actinium. 

To the hydrochloric acid solution of the 
actinium, ammonia was added. A red- 
dish-brown precipitate was formed, which 
was probably the hydroxide. The filtrate 
was evaporated to dryness, and the am- 
monium salts driven off by ignition, when 
a small black residue remained, which be- 
came white on heating. 

This residue was found to be intensely 
radioactive as compared with the actinium 
from which it was separated. The activity 
was found to decrease slowly with time, 
according to an exponential law. 

The actinium, from which the intensely 
radioactive product had been separated, 
was found at first to be almost non- 
radioactive. It recovered its radioactivity 
with time, the recovery curve being the 
inverse of the decay curve of the residue. 

It will be seen that the above results 
are strictly analogous to those obtained 
with uranium and thorium. From the 
analogy to thorium X, the above highly 
active product was termed actinium X, 
and written AcX. 

The radioactivity of AcX, when first 
separated from the actinium, was more 
than one hundred times as great as that 
of the actinium itself. The residue ob- 
tained by evaporating the filtrate, as above 
described, is not all actinium X, but con- 
sists chiefly of non-radioactive material, 
which is probably some of the rare earths. 

The analogy between uranium, thorium 
and actinium is, as we have seen, very strik- 
ing. There is, however, one marked differ- 
ence. After thorium X is removed from the 
thorium there remains in the thorium a 
residual activity, which amounts to about 
twenty-five per cent of the total radio- 
activity possessed by normal thorium. 
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After actinium X is removed from ac- 


tinium, the activity of the remaining 


actinium, when tested immediately, is only 
about five per cent of what it is in the 
normal] substance. 

Godlewski tried to remove this small 
residual activity by repeatedly precipitat- 
ing the actinium solution with ammonia. 
Eight precipitations were made in seven 
hours. The residual activity, however, 
still remained. This was probably due to 
the presence of a small amount of actinium 
X, which could not be separated from 
actinium. .The latter when freed from 
actinium X is perfectly non-radioactive. 
This shows that the production of actin- 
ium X from actinium is, as we say, a 
“rayless change,” no radiation of any kind 
being given off. 

Actinium X was shown to give out 
a, B and y rays. That the 8 rays come 
directly from actinium X, and not from 
the excited activity resulting from the de- 
posit of the emanation, is made slightly 
probable by the following facts. The curves 
of decay of the activity of actinium X, are 
the same, whether the activity is measured 
by the a or the £ rays. It is also pointed 
out that the activity of actinium X, meas- 
ured by the 8 rays directly after strong 
heating which would remove all the cause. 
of excited activity, has a large value even 
at the beginning. This would not be the 
case if the B rays came from the excited 
or induced activity. 

The problem of the origin of the emana- 
tion in actinium was then attacked. It 
will be remembered that the thorium 
emanation comes from thorium X. Does 
the actinium emanation come from actin- 
ium X? This question can be easily 
answered. 

Remove the emanation from actinium 
containing actinium X, and test the 
amount by the activity. Then remove the 
emanation from an equal amount of ac- 
tinium from which the actinium X has 
been separated, and test its activity. The 
result is very satisfactory. 

The actinium from which actinium X 
has been separated gives practically no 
emanation. Further, the amount of the 
emanation increases as the amount of ac- 
tinium X increases, and decreases at the 
same rate that the activity or as actinium 
X decreases. 

Godlewski points out that the emana- 
tion being present only when actinium X is 
present, and being always proportional to 
the amount of actinium X that is pres- 
ent, must be the product of actinium X. 

The products of actinium that have thus 
far been shown to exist, are the following. 
Actinium yields actinium X, the change 
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being a rayless one. Actinium X gives 
out a, B and y rays and yields the actin- 
lum emanation. The actinium emana- 
tion gives out a particles and produces 
actinium A. Actinium A yields actinium 
B, the change being rayless. Actinium B 
gives out a, 8 and y rays, and yields ac- 
tinium C. 

Godlewski also shows that the 8 rays 
from actinium differ from the 8 rays from 
other radioactive substances. In the first 
place they are completely homogeneous, 
and in the second, have less than half the 
penetrating power of the B rays emitted 
by other radioactive substances. 

He also showed that the y rays from 
actinium have only about one-fourth the 
penetrating power of the y rays from 
radium. | 

EMANIUM. 

During the last year or two a number 
of articles have appeared on a supposedly 
new radioactive substance called emaniwm. 
It was discovered in pitchblende by Gieeel, 


‘and was found to be related chemically 


to the elements of the cerite group, and 
especially to lanthanum and cerium. 

The dehydrated chloride or bromide 
shows a discontinuous phosphorescent spec- 
trum of three lines. Glass in which the 
substance was preserved for some months 
was colored violet. Paper was browned 
and decomposed. After the maximum 
activity was reached the activity of 
the solid substance underwent no further 
change. Giesel concluded in his earlier 
work that this substance is a new radio- 
active element. He thought that the re- 
sults could not be accounted for as due 
to any induced activity resulting from 
contact with radium. When a current of 
air was blown over the preparation of the 
supposedly new substance and then against 
a phosphorescent screen, bright scintilla- 
tions or sparks made their appearance, 
which were more distinct and larger than 
in the case of radium, and the effect was 
more striking than in the ordinary spin- 
thariscope. 

This strongly radioactive substance, 
supposed by Giesel to be a new radioactive 
element, was named by him emanium. 

He, however, pointed out about a year 
ago that it was possible that emani- 
um was identical with the actinium dis- 
covered by Debierne. At that time, how- 
ever, there was not sufficient known about 
the properties of the two substances to 
determine whether they were identical or 
not. . 

Debierne undertook a comparative study 
of actinium and emanium, and concluded 
that the two were identical. Giesel, how- 
ever, points out that there are certain 
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differences in the properties of the two 
substances that need explanation before we 
can regard the two as identical. The ac- 
tivity of the emanium induced radioac- 
tivity falls to half value in 34.4 minutes, 
while that of actinium requires 40 minutes 
to decay to half-value. 

He also shows that the three lines ob- 
served in the phosphorescent spectrum of 
emanium, having the wave-lengths 4885.4, 
5300 and 5909, respectively, had not at 
that time been observed in actinium. Fur- 
ther, since these lines could not be iden- 
tified with those of any known element, 
it seemed fair to conclude that they were 
due to a new element. 

Giesel studied the activity of emanium 
and showed that the emanation was not 
driven out by heating or solution as with 
radium, and concluded that there was a 
solid, non-volatile substance formed. _ 

Subsequent work, however, has shown 
that the three lines mentioned above are 
really not new lines at all, which can be 
referred to a new element, but were pro- 
duced by one of the didymia that was 
present. This invalidates one of the lines 
of reasoning which led Giesel to conclude 
that he was dealing with a new substance. 
He separated the active constituent or 
constituents from emanium in a manner 
analogous to that employed by Ruther- 
ford in the case of thorium. He found 
most of the activity of the emanium in 
the small residue which remained when 
the solutions containing emanium were 
precipitated with ammonia. On account 
of the analogy with thorium X Giesel 
termed this active residue emanium X. 

He showed further that when emanium 
X has been separated from emanium, more 
emanium X is continually being formed. 
l'his again js strictly analogous to the 
condition of things in thorium. It was 
also established that most of the activity 
of emanium is due to the emanium X 
that is present in it. 

The question as to the identity of emani- 
um and actinium was taken up quite re- 
cently by Hahn and Sackur. It will be re- 
called that the argument advanced by Gie- 
sel based upon spectrum analysis, in favor 
of the two substances being different, has 
been shown to be untenable—the lines 
supposed by him to be produced by emani- 
um being really those of one of the didy- 
mia. 

The second argument advanced by Gie- 
sel to show that these two substances are 
different wag based upon the different 
amounts of time required for the induced 
radioactivities produced by the two sub- 
‘stances to decay to half their initial value. 


ELECTRICAL REVIEW 


These measurements have been repeated 
by Hahn and Sackur, with the result 
that the amounts of time required in the 
two cases are the same. 

These authors have also determined the 
amount of time required for the emana- 
tion itself from the two substances to de- 
cay to half-value. They find that the 
time in the two cases is exactly the same, 
to within the limits of experimental error. 

From these facts they conclude that the 
actinium of Debierne and the emanium of 
Gtesel are probably identical. 

New light seems to have been thrown 
on the relation between ‘actinium and 
emanium by Marckwald. He thinks that 
he has satisfactorily solved the problem. 
The rare earths obtained from the radium 
mother-liquor were transformed into 
chlorides, and the thorium precipitated by 
thiosulphate. This thorium showed strong 
emanating power and contained the actini- 
um of Debierne. From the solution cerium 
was first precipitated, and then the didy- 
mia and lanthanum as oxalates, which 
were transformed into oxides. Neither the 
cerium nor the mixture of the didymia 
and lanthanum showed any considerable 
emanating power. 

The thorium was then purified by sub- 
jecting it to a number of processes, but 
the emanating substance clung to the 
thorium in all of these operations. 

The activity of this actinium which ac- 
companied the thorium was studied for 
several months and was found to decrease. 
The mixture of the didymia and lantha- 
num, on the contrary, acquired greater 
and greater emanating power with time— 
their emanating power increasing in the 
same ratio as that of the actinium in the 
thorium decreased. The author points out 
that this is analogous to the case of thori- 
um and thorium X. 

The explanation of these facts seems 
very simple. The radioactive substance 
that accompanies the lanthanum gives off 
no emanation. It, however, decomposes 
into a second substance, which in its chemi- 
cal reactions resembles thorium. When 
the latter substance undergoes further de- 
composition a strong emanation results. 

To test the correctness of this interpre- 
tation the following experiment was per- 
formed: A half-gram of pure thorium 
oxide was added to eighteen grams of 
the didymia-lanthanum mixture, which 
had stood until it emanated strongly. The 
whole was then dissolved in hydrochloric 
acid and the thorium again precipitated 
by thiosulphate. The thorium precipitated 
now contained nearly all the emanating 
power, the solution of the didymia-lantha- 
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num mixture contained very little of the 


emanation. 

The conclusion seems necessary that 
there is something in the didymia-lantha- 
num mixture which yields a substance 
closely allied chemically to thorium and 
which has strong emanating power. 

Emanium and actinium are, then, not 
identical. Emanium undergoes decompo- 
sition and yields actinium—emanwm is 
the parent of actinium. | 

As Marckwald points out, it is unfor- 
tunate that Giesel should have chosen the 
name emanium for the substance that ac- 
companies the didymia-lanthanum mix- 
ture, since this substance has no emanat- 
ing power whatsoever. 

This is after all a minor matter. The 
important point is that the relation be- 
tween emanium and actinium seems at 
last to have been cleared up. 

(To be concluded.) 
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The Illuminating Engineering 
Society. 


The Illuminating Engineering Society 
will hold its regular monthly meeting on 
Tuesday evening, February 13, at the 
Hotel Astor, New York city. The pro- 
gramme for the evening consists in an 
inaugural address by the president, L. B. 
Marks, which will outline the general 
scope and policy of the society, and a dis- 
cussion of topics by those present. The 
meeting will be called to order at 8 
o’clock. 


Magnetic Wells. 


The term “magnetie wells” has been ap- 
plied to wells whose casings attract and 
hold iron objects. In the study of under- 
ground waters much interesting informa- 
tion concerning these magnetice wells has 
heen obtained by members of the United 


States Geological Survey. A report is 


now in preparation in which some of the 
magnetic features of these wells are de- 
scribed and the causes of these phenomena 
discussed, and the officers of the Survey 
would be pleased to receive additional data 
on the subject from drillers, wel] owners 
and others who have knowledge of wells 
of this character. Usually only small 
objects, such as nails, are attracted by the 
casings, but occasionally a well is found 
in which the magnetism is sufficient to 
hold hammers or wrenches. Information 
is especially desired concerning the size 
of objects attracted by the casings, the 
method used in sinking the well, the 
nature of the materials penetrated and the 
length of the casing, 
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The Commercial Value of Electro- 
lytically Produced Hypochlorite 
Solutions. 

Broadly speaking, electrolytically pro- 
duced hypochlorites of soda, magnesia and 
calcium have two main uses—as disinfect- 
ing agents or germicides, and as bleach- 
ing agents. The methods of producing 
them and their value for these purposes 
have been discussed by Mr. W. P. Dighy. 
Although the matter was first taken up 
somewhat energetically early in the nine- 
ties the results seem not to have been alto- 
gether encouraging, and interest lagged. 
Recently the matter has been brought for- 
ward again, due probably to the installa- 
tion of a new system in an English town. 
From a sanitary point of view such solu- 
tions have certain advantages: thev act 
rapidly, are easy to apply, are not poison- 
ous and the plant does not require skilled 
supervision; raw material is plentiful and 
cheap, and the electric power required can 
be obtained inexpensively at almost any 
town. The difficulties which have been 
met are the cost of the electrolyzers, par- 
ticularly when their anodes are platinum, 
the difficulties which arise with certain 
types of apparatus when a stable solu- 
tion is desired, the low electrochemical 
efficiency and a low yield of available 
chlorine. Further, the wear and tear of 
the anodes is considerable. There are, in 
addition, other difficulties not due to the 
apparatus itself. It has been attempted 
not merely to sterilize but to oxidize the 
organic constituents of crude sewage or 
exceedingly impure effluents. It is easily 
possible to disinfect either of these and to 
render the latter sterile, but the complete 
oxidation of organic matter by hypo- 
chlorite solutions is commercially impos- 
sible. Another difficulty limits the appli- 
cation of hypochlorite solutions as steriliz- 
ing media, pure and simple, because the 
commission for preserving the purity of 
the Thames has laid down stringent stand- 
ards as to the amounts of organic sub- 
stances which constitute pollution in any 
effluent, but it does not lay down any 
standard in regard to its bacteriological 
condition. Chemically, the analyst should 
he satisfied as to the purity of the efiluent, 
a state of affairs which septic banks or 
-hacteria beds or other similar devices are 
well competent to provide, in that they al- 
low the bacteria to destroy the organic 
matter. Bacteriologically. the pathologist 
should be satisfied with the wiping out 
of the bacteria when they have performed 
the reasonable service demanded of them 
by the chemist. Their destruction at this 
stage would remove a potential source of 
danger. The problems which accompany 
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the manufacture of such solutions have 
not been much discussed. But little is 
known by the public concerning the cost 
of such plants per kilowatt of normal 
capacity. Where platinum is used, the 
thickness of the foil varies considerably. 
The author prefers a foil about 0.004 of 
an inch in thickness. He has been suc- 
cessful with a foil only 0.003 inch thick, 
which weighed fourteen ounces troy per 
kilowatt of normal load. Graphite has 
been used to some extent, but it is sub- 
ject to disintegration. As yet the cost 
of renewals is not known, so that a com- 
parison can not be made with platinum. 
When the hypochlorite solution is care- 
fully prepared it is fairly stable. Solu- 
tions of this kind when bottled in dark- 
colored glass lose only about two and one- 
half per cent of their available chlorine 
per vear; but, on a working scale, a de- 
preciation of two or three per cent per 
day is not objectionable. The author urges 
that the performance of electrolyzers 
should be given in percentages of the 
theoretical efficiency per kilowatt-hour and 
not per ampere-hour. The important fea- 
ture in regard to the treatment of sewage 
effluents is that at the economical work- 
ing strength a large quantity of uncon- 
verted sodium chloride is wasted. Only 
about seventeen per cent of the chlorine 
initially present is capable of doing ef- 
fective work. At the cheapest working 
point, where the strength of the electro- 
lyte is six grammes of the chlorine per 
litre, only about ten per cent of the 
chlorine present is converted into hypo- 
chlorite—Enginecring Review (London), 
January. 
pea a aia tal 
20,000-Volt, Single-Phase Electric 
Locomotive for Sweden. 

A brief description of a 20,000-volt, 
single-phase electric locomotive supplied 
by the Siemens-Schuckert Company to 
the government of Sweden for tests on 
the Tomtvboda-Vartan line is given in the 
Electrician (London) for January 5. 
This locomotive weighs thirty-six tons 
and is intended primarily for hauling 
freight at speeds up to forty miles per 
hour. The locomotive has three driving 
axles, the distances between centres being 
five and one-half feet and seven and one- 
half feet, respectively. The wheels are 
forty-three inches in diameter. The 
frame of the locomotive is built up of 
side plates braced by cross-stays and end- 
plates. It is supported on the axles bv 
equalizing levers and flat springs. 

Each axle is driven through a one-to- 
five gear by a 110-horse-power, twenty- 
five-cycle, 320-volt, compensated single- 
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phase series motor, such as that used on 
the Murnau-Oberammergau line. The 
three motors together are able to exert 
a maximum drawbar pull of 13,300 
pounds. The cab of the locomotive is of 
sheet metal, twenty-one feet long, eight 
and one-half feet wide and eleven and 
one-half feet high. It is divided into 
three sections. The engineer’s cabin is 
at one end and is entered by side doors. 
Behind it is a compartment four feet 
high, containing the transformers and 
controlling gear and two auxiliary motors. 
Over the latter compartment is another 
narrower compartment for the high-ten- 
sion cables. Two collectors of the bow- 
type are provided. These are of alum- 
inum and are pressed against the collect- 
ing wire by springs. 

The transformer is of the oil type, with 
a normal rating of 300 kilowatts. It is 
provided with taps on the primary, ena- 
bling it to be used for voltages of from 
5,000 to 20,000. The secondary winding 
can also be tapped at a number of points, 
so that the voltage supplied by the motors 
may be varied from 160 to 320. Current 
at 120 and 240 volts is supplied for light- 
ing and heating and for driving the 
auxiliary motors. 

The controller has ten main positions. 
In the first position, for low speed, a re- 
sistance is connected in series with the 
motors. It is provided with blowout 
magnets, and provision has been made for 
cooling the motors by a blast of air. For 
this purpose a fan has been provided, 
capable of delivering 1,400 cubic feet of 
air per minute at a pressure of three 
inches of water. It requires 1.8 horse- 
power and is supplied by a seven-horse- 
power motor, which also drives other ma- 


chinery. This cooling air is drawn in 
through the upper compartment and 
passes through dust sieves and is then 
fed to the interior of the motors through 
iron tubes with flexible leather joints. 
The transformer oil is cooled by circulat- 
ing it through pipes, the power for this 
purpose being supplied by the same motor. 
The locomotive is equipped with a vacuum 
brake actuated by a vacuum pump driven 


bv a motor. 
: ——— d> 


Western Electric Company to. 
Increase Stock. 

The gross earnings of the Western Elec- 
tric Company, of Chicago, for 1905 were 
$14,116,000, an increase of thirty-six per 
cent. The stockholders have voted to in- 
crease the capital stock to $25,000,000, 
and $3,000,000 of treasury stock will be 
issued immediately. Stockholders may 
subscribe in the proportion of twenty-five 
per cent of their holdings. The company’s 
sales now average $4,500,000 monthly. 
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The Installations of the Vaudoise Motor Power Company at the 
Lakes of Joux and Orbe, Switzerland. 


HE valley of Joux is situated among 
the Jura mountains at an altitude 
of about 1,000 metres above the 

sea level and forms a natural closed basin 
with a superficial area of about 211 square 
kilometres. The valley contains two lakes 
of unequal size, the lake of Joux and the 
lake of Brenets, the principal feeder to 
these lakes being the Orbe. 

For regulation an artificial canal, which 
may be drained at will, provides for carry- 
ing off sufficient water to prevent the 
flooding of the valley and to maintain 
the level of the lakes at fixed limits. Many 
projects with various conditions have been 
exploited in recent years, the work herein 
described being due to a study made by 
Mr. Jordan Martin, chief of the depart- 
ment of public works of the canton or 
bund, and under the direction of Mr. A. 
Palaz as engineer. The study of the 
variation in the level of the lakes during 
the last fifteen years has shown a maxi- 
mum rise of 1.08 metre in the course of 
ten days, and, considering this as a maxi- 
mum, it was necessary in order to avoid 
a flood to provide a canal capable of carry- 
ing off a quantity of water corresponding 
to this rise, and the surface of the lake 
being in the neighborhood of 10,000,000 
square metres, provision had to be made 
for a canal capable of carrying off twenty- 
one cubic metres per second. The artificial 
canal is fed from a dam by means of 
regulating valves, the dam being situated 
at the northern end of the Brenets lake. 
The canal ig completely underground and 
its total length from the dam to the place 
of distribution is 2,632 metres, and 
throughout its length it is built with a 
uniform grade of three per cent; the mean 
‘Toss-section is about 5.7 square metres, 
the canal being 2.2 metres wide by 2.6 
metres high. The tunnel ends in a col- 
lecting chamber, of which two sides form 
à warr thirteen metres long, through which 
the water flows slowly into an eccentric 
basin, from whence lead the two discharge 
conduits. In addition, the first basin opens 
at the side into a rectangular chamber, 
from whence the water for power purposes 
flows Into the pressure conduits, the flow 
being regulated by a valve. The entire 
Installation is built in such a way as to 
throttle the flow to the pressure conduits 
and allow of an easy flow to the discharge 
conduits. The installation provides tor 
three pressure conduits, one of which is 


By Franz Koester. 


at present in place. The mounting of these 
conduits is shown in Fig. 1. The dis- 
charge conduits alone can take care of 
the flow of twenty cubic metres per sec- 
ond and thus assure the regulation of 
the water level in the lakes independent 
of the industrial enterprise. Two con- 
duits have been installed, each 722 metres 


cubic metres per conduit. The tubes are 
built of steel nine millimetres thick, which 
assures sufficient resistance to take care 
of shocks and dynamic effects. 

Each conduit is controlled at the water 
chamber by a special mechanical valve, 
which permits of opening gradually to 
the flow of the discharge water. The 
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long, from the entrance chamber to the 
point of reentry into the Orbe, the static 
fall between these two points being 237 
metres. The interior diameter of the 
conduits is 8.5 centimetres, except for 
the first 100 metres of length where the 
cross-section is conical and has a diameter 
of 1.4 metre at the water chamber, these 
dimensions providing for a flow of tep 


conduits are set upon heavy masonry or 
concrete foundations and have intermedi- 
ate supports of cast iron. Two expansion 
joints have been placed in each conduit 
and are furnished with manholes and re- 
lief valves. 

The power available is limited by the 
capacity of the reservoir formed by the 
lakes, the total fall being 236 metres and 
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the net fall 234 metres. With a turbine 
efficiency of seventy-five per cent and a 
flow of 430 litres per second, an output 
of 1,000 horse-power is obtained, which 
means an available source of 6,740 horse- 
power at high water and 3,720 horse- 
power at a mean water level. These fig- 
ures, however, apply to an operation cx- 
tending over twenty-four hours per day 
and permit of a momentary consumption 
of energy much greater than the figures 
show. Like all central stations where light- 
ing represents an important part of the 
consumption of energy, the station at La 
Dernier produces each day, and particu- 
larly at certain seasons of the year, a 
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sumption. Recourse is then naturally had 


to storage batteries for electric traction 


purposes. Basing upon the results fur- 
nished by similar stations, the ratio be- 
tween the mean and the maximum daily 
consumption will be in the neighborhood 
of 1 to 2.6, and with mean powers of 
6,740 and 3,720 horse-power for twenty- 
four hours it will be permissible to figure 
on maximum consumptions of 7,520 or 
9,670 horse-power at the turbine shafts for 
momentary outputs. The power-house is 
designed for an ultimate capacity of 10,- 
000 horse-power, the first installation con- 
sisting of 5,000 horse-power in five groups 
of 1,000 horse-power each. The power- 
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apparatus is located in an annex to the 
main room, the annex being 25.4 metres 
long, 7.4 metres wide and thirteen metres 
high. It is divided into four parts ver- 
tically: the basement, the ground floor 
and two stories. 

The present installation comprises seven 
turbines, five of 1,000 horse-power each, 
with horizontal shaft revolving at a speed 
of 375 revolutions per minute and oper- 
ating with a head of 234 metres. They 
are directly coupled to alternators of the 
same power. In addition there are two 
turbines of 150 horse-power each, with 
horizontal shaft revolving at a speed of 
750 revolutions per minute and operating 


Fig. 2.—INTERIOR OF POWER PLANT, VAUDOISE Motor PowErR COMPANY. 


maximum amount of energy for lighting, 
during the rest of the day the curve of 
energy consumption being extremely vari- 
able on ‘account of the daily operation 
of motors. 

The variations in the output during 
the day will be more or less great, accord- 
ing to the importance of electric traction 
in the distribution system. With a power- 
house similar to that at La Dernier, where 
it is necessary to economize in water, it 
is of great advantage to make the varia- 
tion in output as regularly as possible, thus 
permitting the gradual regulation of the 
flow in the tunnel and making it conform 
as nearly as possible to the power con- 


house is located on the right bank of 
the Orbe and is surrounded by a spacious 
terrace and is reached at the other side 
of the river by a steel bridge, the general 
arrangement being well shown in Fig. 1, 
the interior view being given in Fig. 2. 

The building consists of a machine room 
fifty-five metres long, 12.5 metres wide and 
ten metres high, and is furnished with a 
twelve-ton traveling crane. The machine 
room allows for the installation of three 
exciter groups at one end and eight gener- 
ator groups, two additional generator 
groups being provided for by an enlarge- 
ment of the building. All the installation 
relative to the switchboard and controlling 


the exciters. The turbines and the piping 
in the power-house were furnished by the 
Escher-Wyss Company, of Zurich, and are 
of the Pelton type, with partial injection, 
which system is particularly suitable for 
high pressure. The small turbines have 
two bearings and the large ones three. 
All the turbines are furnished with au- 
tomatic hydraulic governors of the Escher- 
Wyss type and a pressure regulator. 

This pressure regulator is an automatic 
arrangement which operates so that, as the 
distributor orifice closes, an orifice of cs- 
cape is opened in exactly the same pro- 
portion, so that the quantity of water cut 
off by the distributor passes through the 
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other orifice, the speed of the water in and small turbines are as follows: 78 per 
the conduit thus remaining absolutely con- cent at full load, 76 per cent at three- 
stant and avoiding any shock. In order quarters load, 74 per cent at half load. 


Fa. 3.—Exciter UNITS. 


to prevent the continual escape of the wa- The tests made upon a complete group have 
ter which would at times mean a con- shown that these guarantees are obtained 
siderable loss of energy, the apparatus au- and even surpassed as the efficiency of 
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normal conditions, four per cent for a 
twenty-five per cent variation in load and 
thirteen and one-half per cent when the 
turbine is thrown suddenly from full load 
to no load.. Tests have shown that in 
throwing a turbine rapidly from full load 
to no load, due to the operation of the 
circuit-breakers, that the increase in speed 
was but 7.2 per cent. 

The five generators were built by the 
Oerlikon works and produce, at a speed 
of 375 revolutions per minute, current at 
a tension of 1,350 volts with a frequency 
of fifty periods per second. These ma- 
chines are calculated to absorb 1,000 horse- 
power and produce three-phase current 
with a power-factor cos p = 0.75 and 
single-phase current with cos g = 1. 
The alternators are of the fixed inductor 
type with movable poles. 

The bobbins of the inductor are enclosed 
in micanite tubes and may be removed and 
replaced in a period of thirty minutes. The 
armature coils are held between two steel 
plates and form a rigid body. In spite 
of the high speed of the inductor the elec- 
tromotive force-curve of the generators is 
almost an exact sinusoid. These five gen- 
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tomatically closes slowly without raising the large turbine at full load was found 
the pressure. The guaranteed efficiencies to be eighty per cent. The speed guaran- 
given by the builders of both the large tees are as follows: one per cent under 


Is—Bus-Bar SECTION SWITCHES. 
R—Excrrer Fittp Raueostats. Rc—CoRRENT TRANSFORMERS. 


P— LIGHTNING ARRESTERS. PT—GROUND 
TM—INSTRUMENT TRANSFORMERS. 


erators have given entire satisfaction for 
more than a year and two new groups of 


the same type designed for 1,600 horse- 
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. power at a speed of 375 revolutions per 


minute have recently been ordered. 

The exciter groups are shown in the 
accompanying illustration, Fig. 3. The 
two dynamos, directly coupled to turbines 
of 150 horse-power, are of the Oerlikon 
type, with eight poles, and develop, at a 
speed of 750 revolutions per minute, 800 
amperes at a tension of ninety volts. The 
efficiency of these machines is 72 per cent 
at full load. 

The switchboard and the accompanying 
apparatus was installed by the Oerlikon 
works and comprises all the required fea- 
tures for an up-to-date central station. In 
order to render visible the operation of 
the switches, the local service is managed 
from a gallery at a level above that of the 
generator room. The apparatus and in- 
struments are placed in such a way that 
the attendants can see the entire machine 
room during the switching operation and 
can also observe the instruments from the 
machine room floor. The safety of the 


installation and of the attendants is pro- ` 


vided for by a rigorous separation of all 
the high-tension apparatus and conductors, 
and to this end the switching room has 
been built with reenforced concrete par- 
titions at different levels, thus rendering 
each level a fireproof chamber. The vari- 
ous switches placed upon the generator and 
feeder circuits are capable of being op- 
erated under full load without destructive 
arcs. They are of the piston type without 
oil. 

The apparatus is grouped at four levels, 
the two lower levels being divided by 
longitudinal partitions, permitting of rap- 
id inspection of the different cells. The 
northern part of the lower level is occu- 
pied by the bus-bars, which are of the ring 
system with section switches, as indicated 
in the diagram, Fig. 4. 

There are three bus-bar rings, one for 
the single-phase current feeding the light- 
ing lines, a second for the three-phase 
power lines and a third as a reserve. The 
section switches permit of throwing out 
of circuit a group of apparatus belonging 
to a machine or feeder without affecting 
any other part of the installation. The 
arrangement adopted permits of feeding 
the single-phase bus-bars either directly 
from the generators or from the three- 
phase bars. A division of the lower level 
contains the measuring transformers and 
these instruments are grouped in cells, 
the switches of the same groups occupying 
a corresponding cell in the level above. 
The control of the measuring transformers 
and the replacement of fuses is facilitated 
by a longitudinal service passage. The 
cables connecting the alternators and the 
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exciters to the switchboard are placed in 
a larger parallel passage and permit 
of easy access and inspection. 

The machine switches are operated from 
the service gallery by means of a hand- 
wheel placed upon a column which sup- 
ports the measuring instruments of the 
corresponding group. The second stage 
of the switching room is at the level of 
the machine room and contains two series 
of cells, in front of which is a passage. 
Each cell of the first series contains an 
automatic high-tension switch for the feed- 
er lines and the current transformers for 
the ammeters. The operation of these 
switches is effected by means of vertical 
hand levers placed upon the switchboard 
panel at the third level, The cells of the 
second series are divided horizontally by 
a concrete partition, the lower section con- 
taining the automatic high-tension switch 
for the generator and the upper section 
the current regulator. All of the high- 
tension switches are of the~piston type 
with porcelain insulation, the automatic 
operation being independent of the manual 
control. The automatic interruption of 
the current at a given maximum intensity 
is effected by means of an electromagnet, 
which at the same time breaks the con- 
nection between the automatic apparatus 
and the hand lever. The switch opens and 
the hand lever executes an independent 
movement which notifies the attendant of 
the operation of the apparatus. These 
automatic switches are equipped with 
time relays in order to avoid their opera- 
tion prior to the operation to the interrup- 
tors on the line. The third stage forms 
the service gallery, which overlooks the 
machine room. The marble switchboard 
divides this gallery into two parts, the 
one overlooking the machine room being 
for local service, and here are placed the 
columns which carry the instruments for 
the generators. Each column carries the 
following apparatus: an ammeter for the 
exciter current, two ammeters and a watt- 
meter connected upon the three phases of 
the alternating current. They carry on 
the left the operating wheel of the switch, 
which allows for throwing the alternator 
upon one of the three systems of bus-bars 
and at the right the lever for the auto- 
matic interrupter for the machine. In 
front of the column are two concentric 
hand wheels, the interior operating the 
exciter switch and the exterior operating 


the exciter rheostat. The switchboard con- ` 


sists of twenty-two panels, eleven of which 
are for feeder service and contain the fol- 
lowing apparatus: the operating lever of 
the switch, an ammeter for the lighting 
circuits and three ammeters for the power 
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circuits. The two panels for the general 
instruments contain two voltmeters, two- 
phase lamps and two voltmeter switches, 
by the aid of which each generator may 
be connected upon one or the other of 
the voltmeters in order to be put in phase. 
These two panels are identical and allow 
for constant control for the power and 
lighting circuits. The panels for the ex- 
citer groups carry the operating lever for 
the interrupter, the hand-wheel for the 
field rheostat, a voltmeter and an ammeter. 

The upper stage contains a series of 
lightning arresters ( Fig. 5) of the cone type 
with water resistances, and are connected 
immediately after the introduction of the 
lines into the building. The hydraulic 
resistance has been completed by a perma- 
nent earth-connection, which is kept up 
by a circulation of water. On the upper 
stage are also located the lighting trans- 
formers for the power-house, which is 
lighted by both arc and incandescent 
lamps. 

The distribution system of this cum- 
pany is not limited by the capacity of the 
station herein described, as the company 
also owns a second power-site on the same 
river, and the work of construction on 
power-house No. 2 will be finished in 
1906. This plant will be started with 
four turbo-generator groups of 2,000 
horse-power each. The electric energy is 
distributed both as single-phase and three- 
phase current throughout a very extensive 
region at a tension of 13,500 volts. The 
most prominent characteristic of the sys- 
tem lies in its remarkable diffusion as it 
serves at present, with the aid of 235 
transformer stations, 212 Swiss communes 
with a population in a neighborhood of 
92,000 people. 

At the junction points of the principal 
lines section poles have been erected 
which allow of the various circuits. The 
ring-system of the primary network, in 
connection with these junction poles, per- 
mits of feeding a centre by two lines and 
adds to the continuity of the service. The 
two power plants may be operated in 
parallel for feeding the entire network, 
being connected between themselves by 
two distinct lines; in case of the shut- 
down of one plant the other plant may 
be used to run the entire system. The 
most distant point which is fed from the 
power-house requires a line sixty-seven 
kilometres long. ‘The primary tension of 
13,500 volts was chosen after an exhaus- 
tive study of the conditions to be met, 
and the relatively small distances be- 
tween the power-house and the feeding 
points and the great number of trans- 
former stations. The principal advantage 
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of this tension, which is produced directly 
by the generators, is the possibility of an 
immediate distribution to the centres of 
consumption with the aid of a single 
transformation, and in addition permits 
the use of transformers with natural ven- 
tilation. 

The high-tension lines are carried on 
wooden poles treated with a solution of 
sulphate of copper and the insulators are 
of a triple-petticoat type and are subjected 
as a test to a tension of 80,000 volts for 
the period of an hour. The line conduc- 
tors are spaced sixty centimetres apart, 
each conductor forming the apex of an 
equilateral triangle. The main lines are 
constructed of copper wire, from seven 
to eight millimetres in diameter and the 
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is placed in the lower part, which is pro- 
vided with two doors, one giving access to 
the primary circuits and the other to the 
secondary switchboard; above are the 
transformers and the primary lightning 
arresters. 

The equipment of the transformer sta- 
tions has required a great number of 
single-phase and polyphase transformers, 


all ‘of which were furnished by the 


Oerlikon company. ‘Those feeding the 
lighting and small motor circuits, trans- 
form from 12,000 to 250 volts, the sec- 
ondary winding being arranged so that 
the tension may be varied from 230 to 
260 volts. The single-phase transformers 
are in three sizes: ten, twenty and fifty 
kilowatts. The power circuits are fed by 


Fic. 5.— ARRANGEMENT OF LIGHTNING ARRESTERE. 


branch lines of bronze wire three milli- 
metres, or copper four millimetres in 
diameter, 

_ The switching stations are built of re- 
enforced concrete and contain a basement 
and two stages; they are three metres 
Square and 8.7 metres high. The circuit- 
breakers of the incoming lines are in the 
lower part; the first stage contains the 
circuit-breakers on the outgoing lines and 
a one-kilowatt transformer for lighting 
the station; the second stage contains the 
cone-lightning arresters, with water re- 
sistances. The transformer stations are 
of two types: one for single-phase and one 
for polyphase distribution. They are 
built by reenforced concrete, there being 
171 for single-phase and fifty-two for 
polyphase distribution. The transformers 
occupy the lower part and one stage. In 
the upper part there are four openings, 
one for each face; one opening for the 
incoming primaries and the other for the 
outgoing secondaries. All the apparatus 


polyphase transformers of twenty and 
fifty kilowatts at a secondary tension of 
400 volts. The lighting distribution is 
the three-wire system, with 250 volts be- 
tween the outside lines, the conductors 
being calculated for a maximum drop of 
four per cent. Incandescent lamps con- 
stitute the greater part of the lighting 
load, the arc lamps being few in number. 
The electric motors are built for single- 
phase current of 250 volts, or three-phase 
current of 400 volts, according to their 
size and use. The entire electrical equip- 
ment of the plant and transformer sta- 
tions were designed and constructed by 
the Oerlikon company, Switzerland. 
> 
Iowa Telephone Association. 
The next annual meeting of the Iowa 
Telephone Association will be held at the 
Chamberlain Hotel, Des Moines, March 
13, 14 and 15. The programme will be 
announced later by the secretary, Charles 
C. Deering, Boone. 
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Canadian Society of Civil Engineers 
Entertained by Ontario Power 
Company. 

The Canadian Society of Civil Engi- 
neers held its annual convention at 
Toronto last week. On January 31 the 
Ontario Power Company had as its guests 
at its power plant at Niagara Falls the 
society and the commissioners of Queen 
Victoria park, along with a number of 
other invited guests. Covers were laid for 
225, but fully a score more sat down. 
The Ontario Power Company has re- 
cently installed a very large electric 
kitchen. The apparatus can prepare a 
dinner for 300, and the consumption is 
said to be about forty horse-power. 

The banquet hall was located in the dis- 
tributing station on the bluff back of 
Queen Victoria park overlooking the falls 
of Niagara, and was beautifully decorated. 
At the chief table were General Francis 
V. Greene, general manager of the On- 
tario Power Company; Queen Victoria 
Park Commissioners Langmuir, Jaffray, 
Wilkes and Raymond; Superintendent 
Wilson, of the Queen Victoria park; Mr. 
H. D. Lumsden, the newly elected presi- 
dent of the Canadian Society of Civil 
Engineers; Mr. Ernest Marceau, the re- 
tiring president of the society; L. L. and 
P. N. Nunn, chief engineers of the On- 
tario Power Company; Professor C. H. 
McLeod, secretary of the Canadian so- 
ciety; E. B. Green, of Green & Wicks, 
architects, Buffalo; C. H. Rust, city en- 
gineer of Toronto and chairman of the 
entertainment committee, and Messrs. 
Ryerson, Groves, Converse, Baum, Suhr 
and Paine, of the Ontario Power Com- 
pany’s staff. 

There was no formal list of responses, 
but several of the officials and guests made 
brief addresses. 

The engineers arrived at Niagara Falls, 
Ontario, at 11.10 o’clock on a special 
train over the Grand Trunk Railroad.. 
They were met at the station by officers 
of the three power companies and escorted 
first to the generating station of the On- 
tario Power Company below the falls, the 
trip being made in special trolley cars 
provided by the International Railway 
Company. After a brief inspection of this 
portion of the plant the guests repaired 
to the distributing station, where the din- 
ner was served. After dinner the jn- 
spection of the power plants was con- 
tinued, the visitors being conducted to the 
power-houses of the Canadian Niagara 
Power Company and the Toronto & 
Niagara Power Company. The departure 
for Toronto was made at 3.45 o’clock. 
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An Interesting Gasoline Electric Car. 

In sparsely settled districts where the 
cost of operating a steam-drawn train is 
excessive and the immediate investment 
of capital for an electric service unwar- 
ranted, there has arisen a need for a self- 
contained car which shall be independent 
of a feeder system and at the same time 
be cheaper to operate than the ordinary 
locomotive and train. For this purpose 
the General Electric Company, in con- 
junction with the American Locomotive 
Works, at Schenectady, N. Y., has re- 
cently completed a gasoline electric car 
which presents many features of interest 
as a proposed solution for this go-between. 

The first trial run of this novel car 
took place February 3, when a successful 
trip was made from Schenectady to Sara- 
toga, N. Y., and return over the lines 
of the Delaware & Hudson Railroad. Dur- 
ing the trip several important features 
of this method of driving were demon- 
strated. While the car was not designed 
for high speed, the average running time 
was about thirty-five miles an hour and 
several times the car attained a speed of 
over forty miles an hour. The smooth 
and rapid acceleration was most favor- 
ably commented upon by the engineers 
present as well as the complete absence of 
vibration which might be thought to ac- 
company the use of a gasoline engine. 

This car consists essentially of a gaso- 
line-driven electric generator furnishing 
current to electric motors geared to the 
driving wheels and controlled by a meth- 
od similar to that employed in the ordi- 
nary electric car equipment. The car in 
question, shown in the illustration, is of 
the combination type, comprising a pas- 
senger compartment, smoking room, a 
baggage room, engine room, one toilet 
and a motorman’s compartment. The car 
is sixty-five feet long over buffers and 
equipped weighs sixty-five tons. A com- 
plete controlling equipment is located at 
each end of the car, one controller being 
located in the engine room and a similar 
controller in a compartment at the other 
end. The car has seating capacity for 
forty passengers, including seats for 
twelve in the smoking room. In general 
it is built on the lines of a standard Dela- 
ware & Hudson passenger coach and is 
handsomely finished. The passenger com- 
partment is decorated in mahogany, with 
a birch wainscoting, the smoking room in 
quartered oak, and both the baggage and 
engine rooms in painted poplar. The out- 
side of the car is painted and lettered in 
the standard Delaware & Hudson pattern, 
and Gould pattern bumpers and draw- 
bars are provided. 
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The gasoline engine for this car was 
built by the Wolseley Tool and Motor Car 
Company, Limited, of Birmingham, Eng- 
land, and is considered the most powerful 
unit yet constructed for this class of work; 
it develops 160 brake-horse-power at a 
speed of 450 revolutions per minute. The 
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by a hand trigger, the whole being simi- 
lar to the breach mechanism of a gun. 
Jump spark and low-tension ignition are 
both provided, current being furnished to 
the latter by a small magneto driven from 
the engine shaft. 

The volatilization of the liquid fuel is 


GASOLINE ELECTRIC Car, Saratoga, N. Y. 


cylinders are horizontal opposed, six in 
number, nine-inch diameter, ten-inch 
stroke. All valves are mechanically oper- 
ated and the cylinders are water-cooled. 
Hitherto, difficulty has been experienced 
in starting internal combustion engines of 


produced in two carburetors which form 
an integral part of the engine. Each 
carburetor supplies three cylinders and is 
equipped with two float feed chambers. 
The chambers are identical and are of 
the usual needle valve type. Very flexible 
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this size, but in the present case this has 
heen entirely overcome by using shells 
filled with black powder to provide the 
initial charge in one cylinder. 

On starting the engine the shell is fired 


arrangements are provided to govern the 
air supply so that it may be taken from 
the atmosphere or from the crank cham- 
ber, or from both, according to the con- 
ditions required. The mixture is heated 
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to the required temperature in a small 
chamber which itself is warmed by the 
exhaust. In-all details the engine is very 
complete. The lubrication is especially 
so, being force feed for main bearings and 
pistons and drip feed for all other working 
parts. Gasoline is stored in steel tanks 
beneath the car and the burnt gases pass 
through the roof into mufflers, from which 
they exhaust into the air. The cooling 
system for the cylinders consists of radi- 
ating tubes, located on the top of the car. 
Water for cooling is contained in the 
engine base. 

For heating the car a three-way cock is 
provided which by-passes the circulating 
water through the usual pipe heating sys- 
tem within the car. 

The transmission is electrical, consist- 
ing of a generator and standard railway 
motors. Current is furnished by a 120- 
kilowatt, direct-connected General Elec- 
tric, six-pole generator designed for 600 
volts. This generator is provided with 
commutating poles, which, in connection 
with the method of voltage control, per- 
mits a flexible operating system. Owing to 
the peculiar operating conditions of this 
system the generator, while retaining the 
characteristics of a shunt-wound machine, 
is separately excited by a five-and-one- 
half-kilowatt, two-pole, compound-wound 
exciter working at 110 volts. This is lo- 
cated on top of the generator and is driven 
by a Morse silent chain. 

There are two G. E. 69 motors of stand- 
ard railway construction similar to those 
used on the Interborough Rapid Transit 
Company, New York. | 

For regulating the speed of the motors, 
4g mentioned above, voltage control is 
used; in other words, the speed of the 
car is governed by varying the field 
strength of the generator. With this meth- 
od the speed of the engine remains con- 
stant after acceleration. The controller is 
m-automatic and can be set for any 
predetermined maximum acceleration. [t 
18 arranged for series parallel control, the 
a connections being changed from 
to parallel by the reversing handle. 
ee = latter ne five | positions: “series 
oe el ahead,” “off,” “series re- 

k and “parallel reverse.” 
the a a are provided to prevent 
froin. r connections from being changed 

nes to parallel until the resistance 
c 


is put i oo ee 
ns Into the field circuit of the gen- 


Furth . l 
Tene LE operating details comprise a 


ie ectrie combination, straight and 
Cia] light air-brake equipment and a spe- 
8 equipment. Meridian lamps 
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are used, equipped with Holophane reflec- 
tors, the whole affording a very satisfac- 
tory system for car lighting. The head- 
lights are supplied with 100-candle-power 
incandescent lamps of the stereopticon 
type, one for each end of the car. 

The trial trip of this car demonstrated 
the practicability of this equipment and 
was entirely satisfactory to the engineers 
and officials present so far as the tests 
indicated. The opinion was expressed that 
this was merely a step toward the final 
electrification of all service. A gasoline 
car would be useful in establishing a pas- 
senger traffic, but eventually the motive 
power for operation would be electricity. 

The accompanying photograph of the 
car was taken after the arrival in Sara- 
toga. Among the officials present from 
the Delaware & Hudson company were: 
Axel Ekstrom, consulting electrical engi- 
neer; J. H. Manning, superintendent of 
motive power; J. W. Burdick, passenger 
traffic manager; Jas. McMartin, chief en- 
gineer; J. B. Dixey, assistant to second 
vice-president; W. J. Mullin, assistant to 
second vice-president; D. F. Wait, super- 
intendent of Susquehanna division; E. F. 
Peck, manager Schenectady Railway Com- 
pany. From the General Electric Com- 
pany: E. W. Rice, Jr., technical director ; 
W. B. Potter, chief engineer; J. R. Love- 
joy, general manager railway department; 
J. G. Barry, assistant manager railway de- 
partment; W. J. Clark, manager transpor- 
tation department; E. D. Priest, A. F. 
Bachelder and H. G. Chataine, of the 
railway engineering department; F. H. 
Gale, advertising department. 
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ELECTRICAL MINING NOTES. 


BY SYDNEY F. WALKER. 


THE ECONOMICS OF WINDING BY ELEO- 
TRICITY AT COLLIERIES. 

Mr. W. C. Mountain, of Newcastle-on- 
Tyne, recently read a paper before the 
Manchester section of the Institution of 
Electrical Engineers entitled “Electric 
Winding Considered Practically and Com- 
mercially.” At a meeting of the Institu- 
tion of Mining Engineers in London & 
little while ago, in the course of the dis- 
cussion on the question of electrical wind- 
ing, Mr. Mountain broached the idea that 
there are not many cases in this country 
where it will be economical to apply elec- 
tricity to winding because of the very 
heavy cost of the electrical apparatus. In 
the paper referred to above, Mr. Moun- 
tain has returned to the charge and has 
given details of the costs of winding by 
steam and by electricity under different 
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conditions. He gives the cost of winding 
at six large English collieries, where the 
total output ranges from 1,200 to 3,600 
tons per day. The cost of winding by 
steam per 100 tons ranges from 2s. 7d. 


to 10s. 734d., these figures not including 


interest or depreciation. When these items 
are included the costs of winding by 
steam range from 3s. 11d. per 100 tons 
wound up to 19s. 1034d. The last case, 
where the cost is so heavy, is an exception- 
al one. The average costs in Lancashire, 
Yorkshire and Nottinghamshire range 
from 4s. to 6s. 6d. per 100 tons wound, 
including all charges. Mr. Mountain also 
includes in his paper the cost of winding 
with specially designed plant consisting 
of high-class, high-pressure, non-condens- 
ing engines, the cost coming out at 5s. 5d. 
The estimated cost of winding by elec- 
tricity, the output being 1,500 tons per 
day, he gives at 2s. 1114d. without inter- 
est or depreciation and 11s. 7d., including 
those items. The depth of the shafts 
from which coal is wound ranges from 
370 up to 760 feet. It will be seen from 
the above that the cost given, 2s. 111d. 
without interest and depreciation, does 
not compare unfavorably with the aver- 
age costs by steam, being considerably less 
than many of them and only greater than 
one, in which a very large output—3,186 
tons—is obtained by running two shifts. 
The increased cost of winding by elec- 
tricity is produced almost entirely by the 
interest and depreciation upon the wind- 
ing plant. Now all experience with elec- 
trical apparatus during the last thirty 
years has shown that the first cost and the 
running costs tend continually and steadi- 
ly to decrease. When any particular prob- 
lem has been first grappled with a very 
large amount of cash has been spent in 
solving it, and the apparatus which has 
been evolved and which has been placed 
on the market in the first instance has 
necessarily been expensive for that rea- 
son, for the reason that all new apparatus 
is expensive and for the reason that the 
market is very limited. Further, the run- 
ning costs are always high in the first 
instances, because the initial cost is high 
and because the apparatus is subject to 
failure from causes which can not be fore- 
seen until it is in practical use. As time 
goes on and as more experience is obtained 
with the apparatus, both running costs 
and first costs are reduced by the opera- 
tion of the laws given above. In addi- 
tion to the ordinary costs, there are al- 
ways patent charges which have to be met 
with new apparatus and which are often 


very heavy. 
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Meeting of the Kansas Independent 
Telephone Association. 


The Kansas Independent Telephone 
Association held its annual meeting at 
Wichita, Kan., January 22 and 23. The 
opening address was made by Mayor Ross, 
the response on behalf of the association 
being delivered by James A. Plotner, of 
Kansas City. Several committees were 
appointed. The most important commit- 
tee was that appointed to draft a new 
constitution and by-laws. The chairman 
of this committee is W. H. Nelson. The 
other members are Messrs. Byers, Emery, 
Morris, Sharp, Hemphill and Robeson. W. 
R. Dilworth was made chairman of the 
auditing committee. George W. Watson 
was made chairman of the committee on 
credentials, and J. A. Zimmerman, chair- 
man of the committee on resolutions. 

Among the representatives of the dif- 
ferent companies from the various parts 
of the state were the following: W. G. 
Miller, Citizens’ Telephone Company, At- 
lanta, Kan.; F. W. Mackey, Columbian 
Electrical Company, St. Joseph, Mo.; 
Homer Caldwell, United Electrical Com- 
pany, Wichita, Kan.; A. B. Clarke, Her- 
ington Telephone Company, Herington, 
Kan.; J. W. Smith and F. S. Flint, Min- 
neapolis Telephone exchange, Minneapolis, 
Kan.; R. M. Emery, Seneca Telephone 
Company, Seneca, Kan.; C. C. Raymond, 
Lindsborg Telephone Company, Linds- 
borg, Kan.; R. H. Shore, Winchester Tele- 
phone and Electric Company; T. H. 
Youmans, Osawatomie Telephone Com- 
pany, Osawatomie, Kan.; S. H. Williams, 
Southwestern Telephone Company, 
Meade, Kan.; Frank Lanley, Stafford 
Telephone Company, Stafford, Kan.; 
E. B. Kellan, Chase County Telephone 
Company, Cottonwood Falls, Kan.; R. C. 
Hall, Ellis Telephone Company, Ellis, 
Kan.; J. A. Zimmerman, Valley Falls 
Telephone Company, Valley Falls, Kan.; 
J. C. Kelsey, Kellogg Switchboard and 
Supply Company, Chicago, Ill.; J. C. 
Valentine, Northern Kansas Telephone 
Company, Effingham, Kan.; J. T. Elder, 
Home Telephone and Electric Company, 
Cunningham, Kan.; C. E. Betts, Atchi- 
son, Kan.; C. C. Vandeventer, King- 
man Independent Telephone Company, 
Kingman, Kan.; F. M. Pearl, A. J. 
Stevens and Felix O’Neal, Northeast 
Kansas Telephone Company, Hiawatha, 
Kan.; C. S. Safford, Stromberg-Carlson 
Telephone Manufacturing Company, Otta- 
wa, Kan.; W. P. Hemphill, Independent 
Telephone Company, Topeka, Kan.; W. R. 
Pettijohn, Hoyt Telephone Company, 
Hoyt, Kan.; George W. Watson, Kinsley 
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Telephone Company, Kinsley, Kan.; 
W. W. Dilworth, Solomon Valley Tele- 
phone Company, Beloit, Kan.; W. H. 
Wilson, Exchange Telephone Company, 
Smith Center, Kan.; D. D. Brunwell and 
J. N. Doyle, Belleville Independent Tele- 
phone Company, Belleville, Kan.; C. A. 
Starr and B. F. Bess, Pratt, Kan.; C. B. 
Anderson, Wabunsee Telephone Company, 
Alma, Kan.; C. H. Cornwall, R. M. 
Cornwall and G. Z. Taylor, Mount Hope 
Telephone Company, Mount Hope, Kan.; 
F. A. Greshan, Home Telephone Com- 
pany, Bucklin, Kan.; C. J. Rich, Haviland 
Telephone Company, Haviland, Kan. 

W. P. Hemphill, of Topeka, addressed 
the convention on the subject, “Telephone 
Revenues.” He gave his views as to the 
methods of operation which could be in- 
troduced to give better service and to 
make the systems more profitable. 

The president of the association, Gen- 
eral Goddard, delivered the annual ad- 
dress, reviewing the work of the associa- 
tion during the past year. General God- 
dard discussed the rate question, and was 
of the opinion that when the people were 
educated to understand the expense neces- 
sary in operating a large telephone system 
in an efficient manner they would not 
complain of the telephone rates. 

J. C. Kelsey, who is well known in tele- 
phone circles, addressed the convention on 
the subject, “The Sub-Licensee Question.” 

Several members of the association de- 
livered brief addresses on various topics 
of interest. 

On Monday night a smoker was held 
at the Cary Hotel. 

On Tuesday morning the session was 
again called to order. The programme 
included an address by F. M. Pearl, of 
Hiawatha, on “The Great Association ;” 
a paper by C. J. Myers, Kansas City, on 
“Independent Toll Lines in Kansas;” a 
paper on “Uniform Accounting,” by C. L. 
Brown, Abilene. The programme for the 
afternoon included a paper by C. H. Kim- 
ball, of Parsons, on “Consolidation of 
Telephone Companies,” and a paper by 
Henry Hodges, of Paola, on “The Tele- 
phone a Commercial Necessity.” 

There was a very lively discussion at 
the afternoon session over the question of 
continuing the membership in the 
National-Interstate Telephone Associa- 
tion. Robert Burns, of Hutchinson, op- 
posed the proposition and made a motion 
putting the matter in the hands of the 
executive committee, with power to act. A 
substitute motion was offered by Mr. 
Betts, of Atchison, instructing the execu- 
tive committee to make an assessment to 
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pay dues. Theodore Gary, vice-president 
of the National-Interstate Telephone Asso- 
ciation, explained the work of that body. 

After considerable discussion it was de- 
cided to remain in the National associa- 
tion, and the president was instructed to 
appoint such delegates as the Kansas as- 
sociation is entitled to for the next con- 
vention, to be held in St. Louis in June. 

Following the discussion, officers were 
elected for the ensuing year, as follows: 
president, William H. Nelson, Smith Cen- 
ter; vice-presidents, C. F. Betts, Atchison; 
W. Miller, Olathe; A. E. Herzberg, Inde- 
pendence; Charles Henderson, Alma; 
John Doyle, sixth district; C. C. Vande- 
venter, Kingman; secretary and treasurer, 
F. M. Pearl, Hiawatha; member of ad- 
visory committee, National association, 
H. D. McVey, Wichita. 

The selection of a meeting place for the 
next convention was left to the executive 
committee, although it is expected that 
Topeka will be the meeting place. 

The following were appointed by Presi- 
dent Nelson as members of the executive 
committee: J. R. Byers, Ottawa; A. P. 
Rogers, Beloit; Harry Camman, Winfield; 


R. M. Emery, Severance; C. L. Brown, 
Abilene. 


Chicago Telephone Rates. 

Negotiations between the city of Chi- 
cago and the Chicago Telephone Com- 
pany for a reduction in the charges made 
to patrons of the corporation were begun 
on the morning of January 25 before the 
council committee on gas, oil and electric 
light. The telephone company was rep- 
resented by President Arthur D. Wheeler, 
General Manager Angus S. Hibbard and 
Attorney Payne. Assistant Corporation 
Counsel Hoyne appeared for the city. 
President Wheeler made a statement in 
which he described the history of the 
company and the rapid growth of its busi- 
ness. He exhibited a large map showing 
the extensions made of its regular serv- 
ice and told of the many thousands of 
dollars expended by the corporation in 
the last few years for the improvement of 
the service. He explained that the rate 
of $125 a year, with an additional charge 
of $50 per year for copper circuits, is not 
exorbitant when the size and quality of 
the service is taken into consideration. | 

City Statistician Grosser was instructed 
to gather data on the telephone question 
and submit it to the committee. The com- 
mittee adjourned to meet again at the call 
of the chairman to continue its investi- 
gation of the telephone problem. 
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Reception to Dr. Ostwald by the 
New York Section of the American 
Electrochemical Society. 

The New York section of the American 
Electrochemical Society tendered a re- 
ception to Dr. William Frederick Ostwald 
at the Chemists’? Club, 108 West Fifty- 
fifth street, New York city, Friday even- 
ing, February 2. Dr. Ostwald has been 
giving a series of lectures at Harvard 
University and had just completed a 
course of six lectures at Columbia Uni- 

versity. 

The assembly room of the Chemists’ 
Club was very beautifully decorated for 
this occasion, an orchestra being hidden 
behind a bower of ferns. Dr. Ostwald 
was the guest of the reception committee 


of the society at a dinner given at the 


Savoy Hotel earlier in the evening. Dr. 
Ostwald and the reception committee ar- 
rived at the Chemists’ Club about 9 P. m. 
Dr. C. A. Doremus, chairman of the New 
York section, opened the reception, wel- 
coming the guests and Dr. Ostwald and 
introducing Dr. Joseph W. Richards, past- 
president of the American Electrochemical 
Society, to represent the national organi- 
zation. Dr. Wilder D. Bancroft, presi- 
dent of the American Electrochemical 
Society, was unavoidably absent. 

Dr. Richards welcomed the distin- 
guished guest in the name of the 750 
members of the society. He paid a glow- 
ing tribute to the work that Dr. Ostwald 
had done, and emphasized the absolute 
dependence of each generation upon the 
teachers, who not only presented what 
was science, but what is science. He 
said that he hoped that the enthusiasm 
that Dr. Ostwald had created would bear 
fruit and that the sacrifices he had made 
would not be in vain. 

In introducing Professor C. F. Chand- 
ler, who welcomed Dr. Ostwald on behalf 
of the American Chemical Society and the 
Society of Chemical Industry, Dr. Dore- 
mus spoke reminiscently of his experiences 
in Leipsic under Dr. Bunsen, the prede- 
cessor of Dr. Ostwald. Professor Chand- 
ler spoke of the series of lectures which 
Dr. Ostwald had been conducting at 
Columbia University and made the state- 
ment that it was unfortunate that more of 
the chemists in the United States had not 
been able to be present at these lectures. 
He congratulated Dr. Ostwald upon the 
lucidity with which he had explained away 
so many abstruse problems, and made the 
statement that he represented the 5,000 
chemists in the United States in express- 
mg to Dr. Ostwald their appreciation of 
his remarkable researches, 

Dr. Doremus then introduced Professor 
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Morris Loeb, who presented a souvenir 
album to Dr. Ostwald as a memento of 
his reception in New York city. This 
album contains photogravures of many 
eminent American scientists, all of whom, 
Professor Loeb remarked, would have been 
glad to welcome Dr. Ostwald, had they 
been present. Dr. Loeb’s remarks caused 
considerable enthusiasm, his many witty 
sallies creating amusement and interest. 
He explained to Dr. Ostwald that the 
chemists of the United States felt that his 
influence upon the progress of the scien- 
tific world was very much after the fashion 
of a catalytic action. They had always 
hoped that this catalytic action would not 
take place from afar, and their hope had 
been realized by having Dr. Ostwald pres- 
ent and receiving the catalytic effect by 
direct contact. He hoped that, unlike 
other catalytic agents who, when their 
work is done, depart and experience no 
change, Dr. Ostwald would feel that there 
had been`a decided reaction in his case; 
that he would carry away with him many 
different views and a keen appreciation of 
the earnestness of the workers on this 
side of the water. 

Dr. Ostwald thanked the society for its 
kindness to him. He said that his visit 
here had been a series of pleasant ex- 
periences. The main portion of his re- 
ply, however, was devoted to an appeal 
for scientists in general to embrace any 
opportunity for the establishing of a uni- 
versal language. He called to mind his 
previous efforts in this direction and said 
that it was with great delight that he 
was cognizant of the organization of a 
society in New England with probably 
sixty members, who were determined to 
make every effort to create a language 
which would be universal. Esperanza, he 
maintained, would eliminate many diff- 
culties in the propagation of scientific in- 
formation. One of his books, written 
about six years ago, had been translated 
eight times. This he considered to be a 
waste of energy. 

Following Dr. Ostwald’s remarks, Dr. 
Doremus made a brief reply and declared 
the formal exercises of the evening closed. 
He extended a very cordial invitation to 
the guests to remain and meet Dr. Ost- 
wald, and expressed the hope that every 
one present would thoroughly enjoy the 
refreshments which the society had placed 
at their disposal. 

Dr. Ostwald returns to Leipsic during 
the present month, sailing from New 
York, February 6. Before leaving this 
side he expressed the hope that he would 
find the opportunity to return, not as a 


pedagogue, but as an observer, to visit 
some of the wonderlands of this country, 
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The Award of the Edison Medal 
for the Year 1906. 

The Edison Medal Committee of the 
American Institute of Electrical Engi- 
neers is mailing a circular to the educa- 
tional institutions of the United States 
and Canada regarding the award of the 
Edison medal for 1906. Sufficient funds 
will be available from the net income of 
the trust fund created in 1904 to estab- 
lish the Edison medal, to provide for the 
award of the medal for the year 1906. 
Educational institutions eligible for the 
competition are requested to present stu- 
dents in competition for the medal and to 
take as soon as possible the steps neces- 
sary to this end. 

The by-laws provide that not more than 
two students may compete in any one 
year from any one institution of learning 
qualified to present competitors. Each 
competing thesis or record of research 
must be the work of a single qualified 
student only. No student may compete 
unless he has graduated when not more 
than twenty-five years of age and received 
a degree during the year for which the 
medal shall be awarded in some course 
of study normally requiring not less than 
two years of continuous residence and 
work, which course of study shall include 
the branch of electrical engineering. Each 
student shall be separately presented 
through the faculty of the particular in- 
stitution at which he is a student by 
means of a presentation notice properly 
filled in. Notices should be mailed to the 
secretary of the Institute as soon as pos- 
sible after commencement this year and 


before September 1, 1906. The thesis or 
records of research themselves should be 
received by the secretary of the Institute 
by October 1. 

Complete copies of the by-laws may be 
secured from Ralph W. Pope, secretary, 
American Institute of Electrical Engi- 
neers, 95 Liberty street, New York city. 


Electricity for Athens Tramways. 


Consul Horton, of Athens, Greece, re- 
ports that an electric tramway is to be 
extended between Athens and Piraeus, to 
be developed from the present horse and 
steam system. French and Belgian capi- 
talists are to undertake the development. 
A delay was caused in granting the new 
concession because of the change in the 
Greek ministry. The present twenty-five- 
mile line will be transformed into a thirty- 
mile electric line and sixty per cent of 
it will be double-track. The electrical 
apparatus will be of American pattern, 
manufactured in Paris by the Thomson- 
Houston company. Further information 
may be secured from G. S. Albanese, care 
of the Greek Electric Company, Athens. 
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THE PROPER HANDLING OF CON- 
SUMERS’ METERS. 


BY GEORGE A. BARRETT. 


There are a few general principles 
which seem to me might be followed by 
those in charge of a central station’s 
meter department which will prove ex- 
ceedingly profitable to the company, and 
at the same time tend to inspire in the 
consumer a confidence in the meter he 
otherwise might not have. 

After carefully unpacking and number- 
ing the meters the manufacturers’ and 
company’s number, together with the 
capacity and type of each, are recorded in 
a book kept especially for that purpose. 
The meters are taken to the testing room 
and subjected to a reasonably careful test. 

I would urge that each company make 
its own test of all meters before placing 
them in service and not depend entirely 
on the factory test. It requires but little 
time and acts as a check on any mistakes 
which may be made by the manufacturer. 
It is a right beginning, and things begun 
right are more likely to remain so and 
produce correct results than things not so 
begun. 

A hammer should never be used in 
fastening a meter to its support, never- 
theless it is done and I fear oftener than 
you think. The old trick of the carpenter 
hammering a screw three-quarters or more 
of the way into place and then giving it 
a few turns with the screwdriver—pro- 
vided the slot in the screw is not battered 
so badly that the screwdriver can not be 
inserted—is one which should never be 
resorted to in installing a meter. The 
proper tools and screws should always be 
at hand so that the meter may be securely 
fastened with the least possible jar. 

Issue instructions to your men to in- 
stall no meter until the wireman completes 
his work, which, among other things, would 
include the running of wires to some suit- 
able location in the building for the in- 
stallation of the meter. In installing 
a two-wire meter, where the system has a 
grounded neutral, great care should be 
exercised to see that the outside wire is 
connected to the fields of the meter, for 
if the neutral in the building becomes 
grounded the registration will be very 
small, if anything at all. This, I think, 
can not be too strongly emphasized. 

After the meter has been installed and 
in service it should, ordinarily, give satis- 
factory results for a period of six months, 
when it should be inspected and cleaned 
and so far as possible brought to its orig- 


1 Abstract of a paper read before the Northwestern 
Electrical Association, Chicago, Ill., January 17-18, 1908. 
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inal condition. In this I wish to be under- 
stood as saying that under ordinary con- 
ditions twice a year is sufficient to clean 
up and inspect meters. 

A customer comes in to the company’s 
office and makes complaint on the amount 
of his bill, and should be listened to at- 
tentively, and unless some reasonable ex- 
planation can be given to him by the office 
man—such as his bill covering a period 
of possibly five or six weeks on account 
of the date of the installation of his 
meter—the complaint should be turned 
over to the meter department for adjust- 
ment. 

A man to adjust complaints of this kind 
must, in the first place, be intelligent; he 
must have tact, be polite and gentlemanly 
under any and all circumstances, be able 
to convince the customer—if he be open 
to conviction—that he understands his 
business. Approach him, if possible, in a 
manner that will gain his confidence, dis- 
cuss the matter with him openly and 
frankly, explain to him the previous test 
of his meter, how, when, and where made, 
the result of such test. Inform him what 
you propose to do, invite him to accom- 
pany you and assist in the test if he cares 
to; in other words, get him interested in 
the operation of his meter. 

To keep between fifteen hundred and 
twenty-five hundred meters registering ac- 
curately on light loads is no small task. 
To clean and give any kind of a thorough 
test at all, a man can not average more 
than eight or ten meters a day, if indeed 
he can do that much, which means not 
more than two hundred and fifty meters 
a month. 

Two thousand meters would therefore 
require eight months’ time to cover the en- 
tire system. That is to say, a man giving 
his whole time every day, with no other 
duties to perform, would not be able to 
visit each meter twice a year, as has been 
suggested would be good practice. But 
the question arises: is it necessary in the 
great majority of cases to more than clean 
up and adjust for light load? I think not. 
A meter on full, or even a medium load, 
is usually not far from correct; it is nearly 
always the light load accuracy that gives 
the central station manager cause for 
worry. The revenue lost from this source 
alone must be considerable. 

Let a man take a voltmeter—and I 
speak now of lighting loads exclusively, 
not power—and knowing the voltage at 
which the lamps are burning he can arrive 
at approximately the amount of current 
passing through the meter, and by the aid 
of a stop-watch can in a very short time 
find what the meter is doing. It seems to 
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mie unnecessary to make a laboratory test 
of each meter at every visit. To clean the 
commutator, remove all dust, cobwebs, etc., 
examine the jewel and pivot and insert 
new ones where necessary; and making a 
rough test, such as described above, ought 
not to occupy or exceed from twenty to 
thirty minutes. On the other hand if he 
must, in addition to cleaning and inspect- 
ing the meter, disconnect it from the cir- 
cuit, connect in his indicating instrument 
and make a careful test on all loads, the 
time consumed in the operation will be 
probably double that which it was in the 
other case. And even then the test is 
often very unreliable unless there are two 
men present, one to read the indicating 
instrument and note the fluctuations, the 
other to time the revolutions of the disc 
of the meter under test. It is true that 
such tests are often found necessary and 


of course should be made, but in the large 


majority of cases the simpler method will 
be found to answer the purpose very well 

In most, if not all, of the larger plants 
where it is not feasible for the manager 
to give the time to it, some system of in- 
spection should be followed by some one, 
preferably by the head of the meter de- 
tartment, who has an intimate knowledge 
of the various conditions under which the 
meter or its readings may be faulty.. The 
ordinary bill clerk takes the readings as 
they are handed to him by the meter read- 
ers, enters them in the record book and 
makes out the bill whether large or small, 
except possibly in extreme cases. This 
would not be so serious if we were to hear 
of the low readings as quickly as we do the 
high ones. The customer can be depended 
on to notify of overreadings or fast 
meters, but the slow ones, that is another 
story. For instance, the jewel becomes 
cracked or chipped, which would cause 
the meter to record less than it ought 
to—this is not detected by the bill clerk— 
the damaged jewel is rapidly getting in 
worse condition, the readings become less 
and less, till finally the meter stops entire- 
ly. Then, and not till then, in too many 
cases is it turned over to the meter depart- 
ment to locate the trouble. Now, if some 
plan were adopted whereby every reading 
is scrutinized very carefully by some one 
having particular knowledge of the meter 
and its weaknesses, very material saving 
would result. 
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A telephone cable is to be laid across 
lake Constance, according to an agreement 
between the bordering counties, Wurtem- 
burg, Bavaria and Switzerland, using the 
Pupin loading coil, This cable, which is 
nine miles long, has been ordered by tne 
Wurtemburg postal administration. 
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POWER PLANT ECONOMICS.’ 
BY HENRY G. STOTT. 


Three years ago the steam-power plant 
for the generation of electricity had ap- 
parently settled down to an almost uni- 
form arrangement of standard apparatus 
in which one power plant differed from 
another only in details of construction of 
engines, generators and auxiliaries. Asg 
only about twenty years had then elapsed 
since the first central station was put in 
operation on a commercial basis, this uni- 
formity of design seemed to indicate ‘that 
in the near future it would only be neces- 
sary to purchase a standard set of power- 
plant drawings, and make the necessary 
changes in size of units in order to have 
a station of the best type known to the 
art. 

The internal combustion or gas en- 
gine had from time to time been brought 
forward as a candidate for the position of 
prime mover, with every prospect of im- 
proved economy in fuel consumption; but 
with the exception of a few special in- 
stances it was not looked upon with favor, 
as shown by the almost universal use of 
the steam engine, 

After a long period of development a 
new factor in power plant design ; namely, 
the steam turbine, was placed on the mar- 
ket in commercial] sizes. It is safe to say 
that during the last three years no other 
piece of apparatus has had so stimulating 
an effect upon the power plant. Its ef- 
fect upon the entire plant has been most 
beneficial, for it has Tevived the appar- 
ently moribund superheater. This has 
now been so developed and improved that 
Superheat of 200 degrees or 300 degrees 
Fahrenheit can be safely and economically 
obtained. With the development of the 
superheater further study of the problem 
of combustion has improved the efficiency 
of the furnace; and this most important 
subject. is apparently susceptible of still 
further development. 

One other important result of the steam 
turbine development has been the develop- 
ment of condensing apparatus to such a 
point of efficiency that a vacuum within 
one Inch of the simultaneous barometer 
reading’ can now be maintained without 
difficulty. 

Another change in the power plant has 

een the reversion to high-speed gener- 
ators, Tesulting in decreased cost of the 
senerator and its foundations, as well as 
saving in floor space. 

Last, but not least, the steam turbine 
as put the reciprocating engine and the 


A paper read 
trica] before the American Instit `- 
Engineers, New York, January 26. à E 
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gas engine on the defensive and has actu- 
ally been unkind enough to throw out 
hints in regard to the application of Dr. 
Osler’s proposed methods to the treatment 
of older apparatus. 

The reciprocating engine and internal 
combustion engine have not been slow in 
accepting this challenge; they have re- 
sponded by showing so improved an econo- 
my (especially in the gas engine) that 
the situation has become most interesting 
to the power plant designer. It is safe 
to say that the developments of the next 
ten years will show very marked improve- 
ment in power plant efficiency. 

In regard to this development the au- 
thor wishes to direct attention to the basic 
fact that in power plants one should not 
look merely for increased efficiency in the 
prime mover, but should also investigate 
and analyze the entire plant from the 
coal to the bus-bars; first, in regard to 
efficiency ; secondly, in regard to the effect 
of load-factor upon investment; and third- 
ly, the effect of the first and second upon 
the total cost of producing the kilowatt- 
hour, which is the ultimate test of the 
skill of the designer and operator. 

EFFICIENCY. 


In table 1 will be found a complete 
analysis of the losses found in a year’s 
operation of what is probably one of the 


‘most efficient plants in existence to-day 


and, therefore, typical of the present state 
of the art. 
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this heat balance is derived is that of pay- 
ing for British thermal units only, with 
suitable restrictions on the maximum per- 
missible amount of volatile matter, ash and 
sulphur. 

A small sample of coal is automatically 
taken from each filling of the weighing 
hoppers, so that the final sample repre- 
sents a true average of a boat-load of coal. 
This final average sample is then pul- 
verized and tested for heat value in a 
bomb calorimeter, after which a proximate 
analysis is made of another portion of 
the sample. This method of purchasing 
coal has been in use for two years, with 
highly satisfactory results. 

Item 2. Loss in Ashes—It is doubtful 
whether a further saving in this item can | 
be made, as the extra care and labor neces- 
sary to accomplish any improvement would 
in all probability offset the saving in coal. 

Item 3. Loss to Stack—This is one of 
the most vulnerable points to attack, as 
the loss of 22.7 per cent is very large. 
Recent investigations show that promising 
results may be obtained by the use of more 
scientific methods in the boiler room. In 
practically all cases it will be found that 
this loss is due almost entirely to admit- 
ting too much air to the combustion cham- 
ber, resulting in cooling of the furnace. 
This result is usually produced by “holes” 
in the fire; these “holes” may be due to 
several causes, but usually are due to 
carclessness on the part of the fireman. 


TABLE NO. I. 


ANALYSIS OF THE AVERAGE LOSSES IN THE CONVERSION OF ONE POUND OF 
COAL INTO ELECTRICITY. £ 


ia 


B. T. U. |Per Cent. | B.T.U. |Per Cent. 


mad 


1. B. T. U. per pound of coal supplied...../ 14,150 | 1000) .. es 
2. Loss in asbes 2.00.0... 0... c eee ibs 340 2.4 
3. Loss to stack... l... 0... c cece cece ec aa 3,212 22.7 
4. Loss in boiler radiation and leakage...... - d 1,131 8.0 
5. Returned by feed-water heater.......... 441 31] .. i 
6. Returned by economizer................ 960 Ob) ax 5s 
7. Loss in pipe radiation................... Me | 28 02 
8. Delivered to circulator ................. ia | 993 1.6 
9. Delivered to feed-pump................. re i 208 1.4 
10. Loss in leakage and high-pressure drips. . | os. | 152 1.1 
11. Delivered to small auxiliaries ........... eP 51 0.4 
12. Henting srete cinri nenna a i | 31 0.2 
13. Loss in engine friction.................. © m 0.8 | 
14. Electrical losses. ..........0.0.000000005. wre 36 0.3 
15. Engine radiation losses.................. n ! 28 0.2 
16. Rejected to condenser.................. das | 8,524 60.1 
17. To house auxiliaries............. ...... go | 29 0.2 
15,551 | 109.9 | 4,099 99.6 
14,099 99.6 boos 
Delivered to bus-bar................ | 1,452 10.3 


DISCUSSION OF DATA IN TABLE 1. 
Item 1. British Thermal Units per 
Pound of Coal Supplied—The thermal 
value of the coal used is evidently of prime 
importance, as it affects the cost efficiency 
of the entire plant. The method of pur- 
chasing coal used in the plant from which 


Fortunately, a very valuable piece of ap- 
paratus has been placed upon the market 
in the shape of a CO, recording instru- 
ment. From a series of tests made with 
this instrument it seems reasonable to as- 
sume that the 22.7 per cent loss to stack 
can, by scientific methods in the fire room, 
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be reduced to about 12.7 per cent and 
possibly to ten per cent. 

Fig. 1 shows the calculated losses in 
fuel corresponding to various percentages 
of CO, for three different temperatures 
of flue gases. 


Before the installation of the CO, re- 
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tions in the combustion chamber with high 
draught. 

Item 4—The loss in boiler radiation and 
leakage, amounting to eight per cent, is 
largely due to the inefficient boiler setting 
of brick which, besides permitting radia- 
tion, admits a large amount of air by in- 
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CURVES SHOWING THE RELATIVE FUEL LOSS 
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Fig. 1.—~RELATIVE FUEL Loss. 


corder a long series of evaporative tests 
was made to determine the most eco- 


nomical draught to carry when a high- 
grade semi-bituminous coal was burning 


on the automatic stokers. The results 
shown in Fig. 2 were so remarkable that 
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filtration. This infiltration will increase 
with the draught, thus tending to exagger- 
ate the maximum and minimum points on 
Fig. 2. The remedy for this radiation 
and infiltration loss is evidently to use new 
methods of boiler setting, such as an iron 
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Fic. 2.—RELATIVE BCONOMIES AT DIFFERENT DRAUGHT. 


they were repeated under different condi- 
tions in order to confirm them. Since the 
installation of the CO, recorder, however, 
the explanation is apparent; as the draught 
giving maximum evaporation per pound 
of combustible corresponds to the point 
of maximum CO,, illustrating the inherent 
difficulty of maintaining efficient condi- 


plate air-tight case enclosing a carbonate 
of magnesia lining outside the brickwork. 

Mr. W. H. Patchell, of London, who 
recently visited us, has introduced very 
large boilers, assembling two in one set- 
ting; each boiler has a normal evapora- 


read December 7, 1905, before the Institu- 


1 See paper 
tion of Electrical Engineers, by W. H. Patchell. 
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tion of 33,000 pounds per hour and in 
this way has cut down to a minimum the 
radiating surface per square foot of heat- 
ing surface. He has also introduced the 
iron case with magnesia lining and with 
good results. 

The question of boiler leakage is one 
in which the choice of the lesser of two 
evils is necessary; for in the tubular or 
cylindrical boiler the leakage will undoubt- 
edly be less than in the water tube type, 
owing to the smaller number of joints in 
the water space. But these two advan- 
tages are offset by the increased difficulty 
of construction and the danger of using 
large boilers of the tubular type, especially 
with high-pressure steam. 

It is now generally admitted that there 
can be no more difference in the efficiency 
of different types of boilers under similar | 
conditions than there can be in electric 
heaters, press agents to the contrary not- 
withstanding. 

Item 5. Returned by Feed-Water Heat- 
er—The importance of getting the feed- 
water to the maximum temperature obtain- 
able is generally recognized, and would 
seem to indicate that all auxiliaries should 
be steam-driven, so that their exhaust may 
be utilized in the feed-water heater; in 
this way the auxiliaries may operate at 
about eighty per cent thermal efficiency. 

Item 6—Owing to the difficulty of 
pumping water at temperatures above 150 
degrees Fahrenheit, when under pressure, 
it becomes necessary to install economizers 
for the purpose of increasing the feed- 
water temperature to 200 or 250 degrees 
Fahrenheit. As this increase of tempera- 


“ture is obtained from the waste gases 


at no expense for fuel, it only becomes nec- 
essary to consider the load-factor, as will 
be shown later, in order to decide whether 
cconomizers should be installed-or not. In 
practically all cases where the load-factor 
exceeds twenty-five per cent the invest- 
ment will be justified. . 
In deciding upon the size of economizer 
to be installed, it is important to con- 
sider first, the influence of the economizer 
upon the available draught due to the 
obstruction it offers and also due to the 
reduced stack temperature ; the second im- 
portant consideration is to equate the 11- 


terest and depreciation charges against the 


saving in fuel, and 80 determine the 
amount of investment justified in each 
particular case. 

Item 7. Loss in Pipe Radiation—By 
the use of two-layer pipe covering, each 
layer being approximately 1.5 inches thick 
and sections put on in such manner that 
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all joints are broken, the radiation losses 
have become practically negligible. 

Items 8 and 9. Heat Delivered to Circu- 
lating and Boiler-Feed Pumps—aAs these 
auxiliaries may be either electrically driven 
or steam driven it is interesting to note 
that the thermal efficiency of the elec- 
trically driven pumps would be equal to 
the thermal efficiency of the plant, multi- 
plied by both the efficiency of conversion 
‘from the alternating to direct current and 
by the motor efficiency. In this case there 
would be a net thermal efficiency of 10.3 
X 0.93 X 0.90 = 8.63 per cent, whereas 
the thermal efficiency of the steam-driven 
auxiliary discharging its exhaust into a 
feed-water heater at atmospheric pressure 
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large quantity of oil is put through all 
the bearings by gravity feed from ele- 
vated oil reservoirs common to all the 
units; after passing through the bearings 
the oil is returned by gravity to oil filters 
in the basement and then pumped up to 
the reservoir tanks again. About 200 gal- 
lons per hour are put through each en- 
gine, and of this quantity only about 0.5 
per cent is lost. This method of oiling un- 
doubtedly contributes to the general re- 
sult. 

Item 14—As large electrical generators 
can now be obtained which give from 98 
to 98.5 per cent efficiency, it would seem 
as if the limit in design had been reached 
and that hereafter the problem of design is 
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would be approximately eighty-seven per 
cent. 

Item 10. Loss in Leakage and High- 
Pressure Drips—The loss in leakage 
should be infinitesimal, and the high-press- 
ure drips can be returned to the boiler, 
so that’ practically all the loss under this 
heading is recoverable. 

Items 11, 12 and 17 are probably un- 
avoidable and of so small a magnitude as 
not to merit much consideration. 

Item 13. Loss in Engine Friction—Re- 
cent tests of a 7,500-horse-power recipro- 
cating engine show a mechanical efficiency 
of 93.65 per cent at full load, or an en- 
gine friction of 6.35 per cent. As this 
forms only 0.8 per cent of the total ther- 
mal losses it is relatively unimportant. At- 
tention is called to the method of lubricat- 
ing all the principal bearings by what is 
known as the flushing system, whereby a 


to be merely one of altering dimensions 
to suit varying sizes and speeds. While 
this is true as far as the efficiency is con- 
cerned, other problems are continually 
arising, such as the design of generators 
for an overload capacity of 100 per cent 
to mect the demand for apparatus capable 
of taking care of great overloads eco- 
nomically for short periods, corresponding 
to peak loads of a railroad or lighting 
plant. 

Item 15. Engine Radiation Losses-— 
This source of loss has evidently been 
reduced to a negligible quantity by the use 
of improved material and methods of heat 
insulation. 

Item 16. Rejected to Condenser, 60.1 
Per Cent—This immediately introduces 
the thermodynamics of the steam engine, 
a subject so broad that it will be impossi- 
ble to do more than touch upon some of 
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the most important points in considering 
steam engine efficiency. 

The efficiency of any heat engine can 
be expressed by the ratio of E zu a 
where T, is the absolute temperature of 
the steam entering the engine and T, the 
absolute temperature of the steam leaving 
the engine. Thus in the engine whose 
steam consumption curve is given in Fig. 
3, if the initial pressure is 175 pounds 
gauge and the vacuum at the low-pressure 
exhaust nozzle is 28 inches, then the maxi- 
mum thermal efficiency is 837 — 560 

837 
per cent. This would be true for any 
form of engine or turbine working be- 
tween the same temperature limits. 

In Fig. 3, however, it is seen that the 
point of maximum economy shows a 
steam consumption of approximately 
seventeen pounds per kilowatt-hour, which 
is equivalent to 20,349 British thermal 
units per hour. One kilowatt-hour is 
equal to 3,412 British thermal units per 
hour, so that the actual efficiency of the 

3,412 
20,349 
= 16.7 per cent. As the generator effi- 
ciency at this load is approximately nine- 
ty-eight per cent the net engine thermo- 


9 
= 00 


dynamic efficiency is = = 17 per cent. 


The difference between the theoretical 
efficiency and the actual is then 33 — 17 
= 16 per cent, of which 0.8 per cent has 
already been accounted for in engine fric- 
tion, so that the balance of 15.2 per cent 
is due to cylinder condensation, incom- 
plete expansion and radiation. 

As the engine friction in a two-bearing 
engine with high-pressure poppet valves 


' and low-pressure Corliss valves has, by 


careful design, been reduced to less than 
0.8 per cent gain can not be expected here, 
so attention must be centered on the loss 
due to cylinder condensation, ete., amount- 
ing to 15.2 per cent, in ander: to effect 
any improvement. 

Superheated steam is the only remedy at 
hand and with it we can probably effect 
an improvement of five or six per cent 
by using such a degree of superheat in 
the boilers that dry steam will be had at 
the point of cut-off in the low-pressure 
cylinder. 

Any greater amount of superheat than 
this will merely result in loss to the con- 
denser; for it should be remembered that 
the cylinder losses increase with the dif- 
ference in tempcrature between the steam 
and exhaust portion of the cycle; in other 
words, the greater the thermal range of 
temperature the greater the condensation 
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loss. This would seem to point to the use 
of more cylinders; but this involves addi- 
tional first cost and friction as well as 
more space and higher maintenance 
charges. 

Something may be gained by reducing 
the temperature at the end of the cycle 
by means of increased vacuum, but in the 
case in point the maximum vacuum ob- 
tainable in practice was used so that no 
additional economy can be expected in this 
way. 

SUMMARY OF ANALYSIS OF HEAT BALANCE. 

The present type of power plant using 
reciprocating engines can be improved in 
efficiency as follows: 


Reduction of stack Josses............. 12 
t in boiler radiation and leak- 


resulting in a net increase of thermal etf- 
ciency of the entire plant of 4.14 per 
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ing of 6.6 per cent. The shape of the 
economy curve, however, is much flatter 
than that of the reciprocating engine, so 
that the all-day efficiency of the turbo 
unit would be considerably better than 
that of the reciprocating engine, with the 
other great advantage of costing ap- 
proximately thirty-three per cent less for 
the combined steam motor and electric 
generator. 

HIGH-PRESSURE RECIPROCATING ENGINE 

WITH LOW-PRESSURE TURBINE ON 
ITS EXHAUST. 

The inherent principles involved in the 
design of the steam turbine show that it 
can be expected to give an almost perfect 
adiabatic expansion, as there are no ther- 
mal cycles of heating and cooling at every 
stroke as in the reciprocating engine; there 
is an almost ideal thermal drop from the 
steam valve to the condenser. It is also 
evident that the expansion will be rela- 
tively more nearly adiabatic in the low- 
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cent, and bringing up the total thermal 
efficiency from 10.3 per cent to 14.44 per 
cent. 

THE STEAM TURBINE. 

A typical economy curve of a steam tur- 
bine is shown in Fig. 4. An inspection 
of this curve, which represents what is 
probably the best results obtained up to 
date, shows: first, that the best economy 
on dry saturated steam is practically equal 
to that of the reciprocating engine in 
Fig. 3; secondly, that 200 degrees super- 
heat reduces the steam consumption 13.5 
per cent. But calculating the total heat 
units in superheat from H, = H + 0.48 
(t, — t,) the British thermal units per 
kilowatt-hour are 20,349 for dry satu- 
rated steam, while for 200 degrees super- 
heat they are 19,008 or a net thermal sav- 


pressure stage of the turbine than in the 
low-pressure cylinder of the engine, so that 
it has been proposed that the reciprocat- 
ing engine should be run high pressure 
where relatively it is more efficient than 
the steam turbine, utilizing the turbine 
for the low-pressure part of the cycle. In 
other words, use each where it is most 
efficient. 

The following calculations show ap- 
proximately what might be expected from 
such a combination. Assuming that the 
5,000-kilowatt reciprocating unit would 
take fifty per cent more steam when op- 
erating non-condensing than when con- 
densing there would then be (see Fig. 3) 
a consumption per kilowatt-hour of 25.5 
pounds. 

Steam expanding between the absolute 
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pressure of 190 pounds and 14.7 pounds 
would give up 165.3 British thermal units 
per pound, or a total of 4,215 British 
thermal units per kilowatt-hour. 

The total heat in the steam at 190 
pounds absolute is 1,197, so that the heat 
units left for the turbine would be 
(1,197X25.5 — 4,215) 5,000 = 131,- 

542,500 British thermal units. 

The British thermal units per kilowatt- 
hour for a turbine unit operating on dry 
saturated steam (see Fig. 3) were 20,- 
349, but owing to the wetness‘of the 
steam at atmospheric pressure the eñ- 
ciency of the turbine would in all prob- 
ability be reduced to about seventy per 
cent, so that the steam consumption of 
the low-pressure turbine would be in- 
creased to 29,070 British thermal units. 
The total power available from the turho- 
generator would then be 4,807 kilowatts. 

We thus find that for a total of 152,- 
617,500 British thermal units we now 
get 5,000 kilowatts from the reciprocat- 
ing unit, and 4,807 kilowatts from the 
turbo unit or a total of 9,807 kilowatts 
at a cost of 15,562 British thermal unite 
per kilowatt-hour. 

This turbo unit would be interposed di- 
rectly between the exhaust nozzle of the 
reciprocating engine and the condenser, 
and would have no valves or governing 
mechanism whatever. The generator would 
be connected directly to the other genera- 
tor leads without any switching appara- 
tus, except possibly knife switches to dis- 
connect for testing purposes; and in op- 
eration no attention whatever would be 
required beyond the ordinary lubrication 
of bearings. Such a unit it is evident could 
be built at a very small cost per kilowatt- 
hour. 

TIIE INTERNAL COMBUSTION OR GAS 

ENGINE. 

The gas engine has probably developed 
more slowly than any other piece of mod- 
ern apparatus, as it is now thirty years 
since the Otto gas engine was introduced. 
It is only within the last ten years that 
the larger type of engine, from 500 to 
2,000 horse-power in size, has appeared. 
The delay in bringing forward the most 
efficient motive power known is chiefly due 
to the difficulty experienced in developing 
an efficient and inexpensive method of 
making gas. As far as the production of 
gas from anthracite and non-caking bi- 
tuminous coals is concerned, this problem 
has apparently been solved, but it is still 
in a more or less unsolved condition for 
the richer bituminous and semi-bitumi- 
nous caking coals of the eastern states. 

The following heat balance is believed 
to represent the best results obtained in 


February 10, 1906 


Europe and the United States up to date 
in the formation and utilization of pro- 
ducer gas: 

ANALYSIS OF THE AVERAGE LOSSES IN THE CON- 


VERSION OF ONE POUND OF COAL CONTAINING 
12,500 B. T. U. INTO ELECTRICITY. 


B.T.U. Per Cent. 


1. Loss in gas producer and aux- 
PNOTIOS ste eeun oiia ee A 2,500 20. 
2. Loss in cooling water in jackets 2,375 19 
3. Loss in exhaust gases.......... 3,750 30 
4, Loss in engine friction........ 813 6.5 
5. Loss in electric generator...... 62 0.5 
6. Total losses................... 9,500 %6.0 
7. Converted into electrical energy 3,000 24.0 
12,500 100.0 


The great objection to the use of the 
gas engine for electrical purposes has been: 
first, its lack of uniform angular velocity ; 
secondly, its uncertainty in action and high 
cost of maintenance; and thirdly, its in- 
ability to carry heavy overloads. Recent 
developments have removed the first and 
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load is practically limited to between fifty 
per cent load and ful load, as shown in 
Fig. 5. This lack of overload capacity 
is probably a fatal defect for the ordinary 
power plant, more especially for the aver- 
age railroad plant operating under a vio- 
lently fluctuating load, unless protected 
by a storage battery of comparatively large 
capacity. 
NEW TYPE OF PLANT. 

Over a year ago, while watching the 
effect of putting a large steam turbine 
having a sensitive governor in multiple 
with reciprocating engine-driven units 
having sluggish governors, it occurred to 
the author that here was the solution of 
the gas-engine problem; for the turbine 
immediately proceeded to act like an ideal 
storage battery; that is, a storage battery 
whose potential will not fall at the mo- 
ment of taking up load, for all the load 
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second objections; and a period of vigor- 
ous development has resulted in placing 
the gas engine in the front rank of claim- 
ants for attention as a prime mover. 

The total investment for a gas producer 
plant, all auxiliaries, gas engines and elec- 
trie generators, has been reduced by the 
elimination of the gas-holding tank to a 
point where it is now practically on a 
par with a first-class steam plant using 
high-grade reciprocating engines. 

Where natural gas or blast-furnace gas 
can be obtained the gas engine has out- 
distanced all competitors; and now that 
some of our large manufacturers have tak- 
en up in earnest the problem of design- 
ing producer gas plants, it is safe to say 
that rapid developments will result. 

The records of operation of several im- 
portant installations of gas engines in pow- 
er plants abroad and in this country seem 
to indicate that only one important ob- 
jection can be raised to this prime mover, 
and that is that its range of economical 


fluctuations of the plant were taken up by 
the steam turbine, and the reciprocating 
units went on carrying almost constant 
load, while the turbine load fluctuated be- 
tween cipher and 8,000 kilowatts in 
periods of less than ten seconds. 

The combination of gas engines and 
steam turbines in a single plant offers 
possibilities of improved efficiency, while 
at the same time removing the only valid 
objection to the gas engine. 

A steam-turbine unit can easily be de- 
signed to take care of 100 per cent over- 
load for a few seconds; and as the load 
fluctuations in any plant will probably 
not average more than twenty-five per 
cent with a maximum of fifty per cent 
for a few seconds, it would seem that if a 
plant were designed to operate normally 
with fifty per cent of its capacity in gas 
engines and fifty per cent in steam tur- 
hines, anv fluctuations of load likely to 
arise in practice could be taken care of. 

We have seen that the thermal losses 
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in the gas-engine jacket-water amounted 
to approximately nineteen per cent, and as 
the water is discharged at a temperature 
above 100 degrees it can be used to ad- 
vantage for boiler feed. 

The jacket-water necessary for an in- 
ternal combustion engine will probably 
be about forty pounds per kilowatt-hour, 
assuming that the jacket-water enters at 
fifty degrees Fahrenheit; then the dis- 
charge temperature will be | 

19 X 12,500 Š 
50 + 405< 100 100 == 109.4 

As the steam turbine will require only 
about fifteen pounds per kilowatt-hour, 
including auxiliaries, it is evident that 
only 37.5 per cent of this heat or 7.1 
per cent of the jacket-water loss can be 
utilized. The other loss in the exhaust 
gases of thirty per cent can be utilized 
either in economizers or directly in boilers 
or superheaters. 

Thus by utilizing the waste heat in the 
gas engines for the purpose of assisting 
to make steam for the turbines, there 
can be saved approximately thirty-seven 
per cent of the total heat lost in the 
gas engine. 

In the summary of analysis of heat 
balance it was shown that one can reason- 
ably expect to bring the reciprocating 
engine plant up to a maximum total 
thermal efficiency of 14.44 per cent or pos- 
sibly with steam turbines using superhceat, 
to fifteen per cent. 

Referring now to table 1 it will be 
noted that in item 2 the loss in ashes 
was 2.4 per cent, and the loss to stack 
in item 3 was 22.7 per cent; now with the 
hot gases from the gas-engine exhaust it 
is evident that the loss in two will not 
exist, and that item 3 will be reduced 
from 22.7 per cent to about five per cent 
as the process of combustion is completed 
in the gas engine. The total efficiency of 
conversion of this thirty per cent of heat 
from the waste gases when used in the 
turbine plant would then be 15.0 + 2.4 + 
(22.7 — 5) = 35.1 per cent. 

The heat recoverable from the jacket- 
water was shown to be 7.1 per cent of the 
total heat in the coal so that there is 
30 per cent + 7.1 per cent = 37.1 per 
cent of the original heat in the fuel re- 
turned from the gas engine, and this can 
be converted into electrical energy at an 
efficiency of 35.1 per cent. 

For each kilowatt delivered by the gas- 
engine plant, 3,918 British thermal units 
will be simultaneously turned over to the 
steam plant, and this in turn will give 
103 watts to the steam plant free of cost. 

The steam plant will then have only to 
furnish 1,000 — 403, or 597 watts per 


Fahrenheit. 
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kilowatt at a thermal efficiency of fifteen 
per cent; in other words, the economy of 
the steam part of the plant will be raised 


15 

to 0597 ~ 25 per cent. 

The average total thermal efficiency of 
such a combination plant would then be 

24 25 
at = 24.5 per cent. 

LOAD-FACTOR AND INVESTMENT. 
In Fig. 6 the interest depreciation and 
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taxes on a plant costing $13 per kilo- 

watt, which may be taken to represent a 

first-class steam or internal combustion 
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minimum investment with a plant in 
which the prime mover would be steam 
turbines and designed otherwise without 
regard to efficiency, leaving out econo- 
mizers, feed-water heaters, etc., and thus 
reducing the investment to $90 per kilo- 
watt. This cheap and relatively inefficient 
part of the plant would only be operated 
on peak loads of two or three hours’ dura- 
tion, corresponding to a load-factor of 
0.1 or less found in possibly forty per 
cent of the output of our lighting plants. 

In table 2 will be found a tabulation 
of the relative values of the various items 
necessary in the maintenance and opera- 
tion of a power plant. The first column 
covers a plant with compound-condensing 
reciprocating engines without superheat, 
and is derived from a year’s record of 
actual costs of a large plant operating 
with a load-factor of approximately -fifty 


per cent; load-factor in this case being 
defined as 


Actual output 


i i ee M 


The values in the other columns have 
in the main been estimated from the first 
column, but wherever possible actual data 
derived from various sources, both 
domestic and foreign, have been used; 
but in all cases all values have been re- 
duced so as to make them directly com- 
parable with the first column, and with 
one another. The values in maintenance 
and operation of steam turbines are de- 
rived from actual costs. 

SUMMARY. 


1. The present type of steam power 
plant can be improved in efficiency about 
twenty-five per cent by the use of more 
scientific methods in the boiler room, by 
the use of superheat, and by running the 


TABLE II. 


DISTRIBUTION OF MAINTENANCE AND OPERATION. 


CHARGES PER 


KILOWATT-HOUR. 


Reci 


Gas 
Recip- | Steam aape Gas- | Engines 

rocating Turbines.) and | Engine | and 

Engines. Steam | Plant. | Steam 
Turbines. Turbines 

MAINTENANCE. 
1. Engine room mechanical........ 2.57 0.51 1.54 2.57 1.54 
2. Boiler roon or producer room...) 4.61 4.30 3.52 1.15 1.95 
8. Coal and ash-handling apparatus) 0.58 6.54 0.44 0.29 0.29 
4, Electrical apparatus ............ 1.12 1.12 1.12 1.12 1.12 
OPERATION. 
5. Coal and ash-handling labor..... 2.26 2.11 1.74 1.13 1.13 
6. Removal of ashes......... ..... 1.06 0.94 0.80 0.53 0.53 
7. Dock rental .......onenne sensn 0.74 0.74 0.74 0.74 0.74 
8. Boiler room Jabor............... 7.15 6.68 5.46 1.79 3.03 
9. Boiler room oil, waste, ctc....... 0.17 0.17 0.17 0.17 0.17 
10. Coal eeg tatnen E RRN 61.30 | 57.80 | 46.87 | 26.31 | 25.77 
Ii Weatefsr. deb eee esate’ 7.14 0.71 5.46 8.57 2.14 
12. Engine room mechanical labor...| 6.71 1.35 4.03 6.71 4.03 
18. Lubrication .......ssesesessese 1.77 0.35 1.01 1.77 1.06 
14. Waste, etc..... 2... cece eee eee 0.30 0.30 0.30 0.30 0.30 
15. Electrical labor................. 2.52 2.52 2.52 2.52 2.52 
Relative cost of maintenance and op- 
ECAlION vi tied te heed ved ee twit 100.00 | %9.64 | 75.72 | 50.67 | 46.382 
Relative investment in percent...... 100.00 | 82.50 | 77.00 | 100.00 | 91.20 
plant. is shown plotted in conjunction present types of reciprocating engines 


with various load-factors. 
Another curve is plotted showing the 


high pressure and adding a steam turbine 
in the exhaust between the engine and the 
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condenser. At the same time the output 
of the plant can be increased to double its 
present capacity at a comparatively smal! 
cost for turbines and boilers. 

2. The steam turbine plant has an in- 
herent economy twenty per cent better 
than the best type of reciprocating en- 
gine plant, not so much due to its higher 
thermal efficiency as to a variety of causes 
as shown in table 2. 

3. An internal combustion engine plant 
in combination with a steam turbine plant 
offers the most attractive proposition for 
efficiency and reliability to-day, with the 
possibility of producing the kilowatt-hour 
for less than one-half its present cost. 
> 


Power Production and Coal 
Resources. 

During a recent address delivered by 
Mr. George T. Beilley at Glasgow, Scot- 
land, he pointed out the saving in fuel 
which might be effected by the introduc- 
tion of modern machinery. It is esti- 
mated that at the present price the steam 
engines and boilers of Great Britain have 
an output of 5,000,000 horse-power and 
that these consume coal at a rate of about 


five pounds per indicated horse-power- 
hour. This amounts to about 40,000 tons 
per year. The actual figure for coal con- 
sumption was 53,000,000 tons. By sub- 
stituting gas engines and steam turbines 
for the engines at present employed the 
coal consumption might be reduced to one 
and one-half pounds per indicated horse- 
power-hour, which would call for only 
12,000,000 tons per year. The saving in 
coal was then computed to be 28,000,000 
tons, which, at $1.75 per ton, would be 
$49,000,000. The cost of making the 
change was estimated at $250,000,000. If 
the power were to be delivered as elec- 
tricity the cost of the change would be 
$300,000,000. The saving on the coal bill 
would amount to 19.6 per cent on the 
lower capital expenditure, and 16.3 per 
cent on the higher. In the latter case the 
incidental savings due to the highly avail- 
able and convenient form of the power 
would more than compensate for the extra 
expenditures. In many cases the general 
reduction in working costs, which would 
result from the installation of more 
efficient apparatus, would amount to as 
much as the saving in coal. Means are 
now at the disposal of British consumers 
whereby power in bulk may be produced 
and distributed as cheaply as at certain 
of the more important water-power sta- 
tions in Europe and America. Apart 
from the gains to the manufacturer who 
used, and the engineer who supplied, this 
power, there is a great economic value 
to the nation in the conservation of its 
coal resources; and this latter is of special 
importance in view of the steadily in- 
creasing demand for power per head of the 
population. This, if it be met by the old, 
wasteful system, will still further tax the 
coal resources, Under the new conditions 
it is probable that the rapidly increasing 
demand for power may be met by a 
diminishing coal bill. 


February 10, 1906 


PORTLAND, ORE., ELECTRICAL NOTES. 


BY C. M. HYSKELL. 


After a contest fought with great de- 
termination by both sides, the street com- 
mittee of the city council of Portland has 
rejected the schedule of prices made up 
by the executive board of the council for 
use of the streets by electric light and 
power companies, and has recommended 
a schedule fixing the prices of franchises 
at about one-sixth the amounts demanded 
by the board. The street committee’s 
recommendations in the matter are equiva- 
lent to their adoption by the city council, 
which is strongly Republican, while the 
mayor and his executive board are Demo- 
cratic. 

The board’s schedule required applicants 
for franchises to agree to pay over to the 
city the following remuneration for use 
of streets: two per cent of the gross 
earnings of the company the first five 
vears ; three per cent the second five years ; 
four per cent the third five years; five per 
cent for the remaining ten years of a 
twenty-five-year franchise. The city coun- 
cil committee cuts these rates to the fol- 
lowing: one-half of one per cent the first 
five years; three-fourths of one per cent 
the next ten years; one per cent for the 
next ten years. 

These rates will become the standard of 
charges by the city for electric franchises. 
Developments now under way promise a 
large increase of available electric power 
in the Willamette valley within the next 
twelve months. Three power companies— 
the Mount Hood Electric Company, the 
Cascade Electric Company and the Cascade 
Power Company—are applicants for fran- 
chises, and their applications gave rise to 
the agitation that has resulted in the city 
council’s action. The three companies are 
developing water powers from the streams 
that head in the glaciers of Mount Hood, 
fifty miles from Portland, and will gen- 
erate current aggregating about 100,000 
horse-power, if the plans announced are 
consummated. The Mount Hood com- 
pany, which has been financed with a 
capital of $1,000,000 by the Bank of 
America, a San Francisco institution, is 
receiving bids on equipment for the first 
of two plants it will construct on the 
Sandy river. The organizers have dis- 
covered a singular fact, proved by govern- 
ment records, that in a watershed of 500 
square miles on Mount Hood at altitudes 
ranging from 3,000 to 7,000 feet, the an- 
nual precipitation is eighty-four inches, 
or double the annual precipitation in Port- 
land. As the temperature at Govern- 
ment Camp, 6,000 feet high, averages from 
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thirty-three to eighty-four degrees above 
zero, conditions are favorable the entire 
year for a steady supply of water. The 
rains of the fall, winter and spring 
months feed the streams, and after the 
snow melts in summer to the upper limits 
of timber line, there still remain the Big 
Sandy and Zig Zag glaciers, which furnish 
an abundance of water during July, Au- 
gust and September. 

This water is to be used first by the 
Cascade Electric Company, near what is 
known as Tollgate, at an clevation of 7,000 
feet, where three streams forming the 
Sandy river are flumed to a point where 
the water is dropped 200 feet, and about 
20,000 horse-power is secured. Below this 
point the Mount Hood Electric and Cas- 
cade power companies use the water three 
times, securing an aggregate head of 850 
feet, and producing about 80,000 horse- 
power. 

At the Mount Hood company’s plant 
No. 1, thirty miles from Portland, there 
is an available water supply of 600 second- 
feet, and it will be utilized under an ef- 
fective head of 300 feet, giving a mini- 
mum of 17,000 horse-power. The develop- 
ment will consist of 5,000 horse-power 
units. With its reservoir capacity, the 
plant will, it is estimated, be depended 
upon for a reasonable peak-load period of 
25,000 horse-power. Construction of the 
canal, which will be five miles long, is now 
well under way. The water will be dis- 
charged into a reservoir of about 100 
acres. 

After the water is discharged from the 
wheels of plant No. 1, it will be carried 
in a canal six miles to a large basin near 
the town of Bull Run, 320 feet above the 
stream. In the same basin, at this point, 
will also be emptied the waters of the 
Little Sandy river, through a three-mile 
flume. The available water here will be 
800 second-feet, which with a 320-foot 
head will have a generating capacity con- 
tinuously of 24,000 horse-power. The final 
development here will consist of six units 
of 5,000 horse-power each. This plant 
will be twenty-two miles from Portland. 

The Cascade Power Company next takes 
the water and conducts it by canal and 
wood-stave pipe to a site five miles down 
the Sandy river, where with a volume of 
1,000 second-feet and an effective head of 
220 feet it will be finally dropped into 
water-wheels giving about 20,000 horsc- 
power at the generators. This plant is 
sixteen miles from Portland. Its develop- 
ment will consist of five 5,000-horse-power 
units. 

Plant No. 2 of the Mount Hood Electric 
Company, now under construction, will 
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have eyuipment comprising six units hav- 
ing a hydraulic development of 5,000 
horse-power each with a speed of 450 revo- 
lutions per minute, direct-connected, the 
alternators generating three-phase, sixty- 
cycle current at 2,200 volts, each having 
a normal capacity of 3,500 kilowatts. The 
transformers will be in banks of three, 
having a normal capacity of 5,000 kilo- 
watts per bank, each bank thus providing 
for two generators. The current from all 
these plants will be transmitted over three 
independent transmission lines at a voltage 
of 40,000. The Mount Hood company is 
composed of prominent Portland business 
men, numbering about thirty, who avow 
the intention of making a radical cut in 
prices of electric light and power. An- 
ticipating their action, the Portland Gen- 
eral Electric has reduced its rates from a 
basis of twenty cents to fifteen cents per 
kilowatt-hour. 

The Portland General Electric an- 
nounces that it will expend $1,000,000 this 
year in construction of its Portland arc 
lighting system and in construction of a 
modern office building. At the annual 
meeting just held the following directors 
were elected: H. W. Goode, F. V. Hol- 
man, A. C. Bedford, Frederic B. Pratt, 
W. M. Ladd, J. C. Ainsworth, W. K. 
Smith, Sylvester Farrell, Charles H. Cau- 
field, F. G. Sykes, S. G. Reed. The direc- 
tors will reelect H. W. Goode president 
and S. G. Reed secretary and treasurer. 
During the last year the company has com- 
pleted a: steam plant with a capacity of 
12,000 horse-power, doubling its former 
capacity, which was wholly derived from 
the falls of the Willamette river at Ore- 
gon City. By a bond issue of $10,000,000 
the company has refunded its debt and 
provided for enlargements and improve- 
ments. The present coke-carbon arc-light- 
ing system will be supplanted by magne- 
tite are lamps for street lighting, in which 
1,200 lamps are required. The installa- 
tion of the new lamps will require new 
apparatus at the power station, and a re- 
newal and rearrangement of the lighting 
circuits. The alternating current used 
primarily will be changed to a direct 
current by means of mercury tube recti- 
fiers, and new transformers will be in- 
stalled. The company’s architects are at 
work on plans for a five-story steel office 
building, the lower story of which will 
contain one of the most modern power 
stations on the Pacific coast. The build- 


ing will occupy a prominent downtown 
corner, and large show windows around 
the two open sides will enable the pubhc 
to view the operation of the machines. 
The machine room will be 100 X 80 feet 
and will be finished in white tile. 
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THREE-PHASB-SINGLE - PHASE TRANS. 
FORMATION—A CORRECTION OF 
A MISAPPREHENSION.' 


BY CHARLES F. STOTT. 


“Tt is desired to take three-phase cur- 
rent from the power-house bus-bars and 
convert it to single-phase current without 
unduly unbalancing the three-phase sys- 
tem. A sketch of the transformer con- 
nections proposed is shown in Fig. 1. 
Certain engineers advise that this will 
produce unbalancing of the three-phase 
system. Why is this eo? Is there a pos- 
sible rearrangement of connections which 
would obviate this result ?” 

In connection with various methods, 
which are from time to time proposed 
for operating a single-phase circuit from 
a three-phase generator, there is a general 
principle which is universally applicable. 
In a normally operating symmetrical 
three-phase system the flow of energy is 
uniform. It is comparable mechanically 


to the continuous flow of energy through 


the instrumentality of a belt or from an 
engine where two or more cylinders with 
connecting rods are connected to a com- 
mon shaft, their cranks being set at the 
usual angles. The single-phase system, 
on the other hand, has as its characteristic 
an intermittent flow of energy. At cer- 
tain moments the energy is zero. It is 
therefore impossible to convert from three- 
phase to single-phase and continue the 
normal operation in both systems unless 
there be some provision for storage of 
energy, such, for example, as a rotating 
armature, which may be driven by a three- 
phase current and deliver single-phase cur- 
rent. The armature receives energy at a 
uniform rate and gives out energy at a 
periodically varying rate. The excess en- 
ergy received during alternate intervals 
is stored in the form of mechanical ener- 
gy in the armature; in the intermediate 
intervals it is delivered to the single-phase 
circuit. In this manner the average ener- 
gy of the single-phase system is equal to 
the uniform energy of the polyphase sys- 
tem. Such a means of storing energy, 
however, is not found in ordinary trans- 
formers. 

The foregoing consideration is a con- 
clusive answer to the proposition that sin- 
gle-phase power can be taken by means 
of ordinary static transformers from a 
three-phase system without unbalance. 

In the diagram representing the ordi- 
nary three-phase two-phase transformation 
by means of two transformers, the two 
secondary windings, which ordinarily de- 
liver two-phase current, are in this case 
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connected in series for supplying a single- 
phase circuit. The currents in the two 
windings must therefore be alike in phase 
instead of differing by ninety degrees, 
as in a normal two-phase circuit. The 
electromotive forces on the individual sec- 
ondary coils still differ in phase by ninety 
degrees. The currents which would flow 
through resistances, connected respective- 
ly to the individual coils, would likewise 
differ in phase by ninety degrees. But, 
when a resistance is connected across the 
two coils in series the same current will 
flow through both coils and its phase will 
be midway between the phases of the cur- 
rents which the coils would produce if 
acting independently. It follows, there- 
fore, that the phase of the “single-phase 
current,” which is delivered by the two 
secondary coils in series, lies between the 
phases of the electromotive forces, fî. e., 
the maximum value of the current lags 
behind the maximum value of the elec- 
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tromotive force in one of the coils and 
leads that on the other coil. Hence the 
resultant current is a lagging current in 
one transformer and a leading current in 
the other. 

The current in a primary winding of 
a loaded transformer has its maximum and 
zero values at practically the same in- 
stant as the current in the secondary. In 
the transformer which has a tap from 
the middle of its primary winding the 
current in this winding is the resultant 
of two components; one is the primary 
current, which produces secondary current 
in this transformer, and the other is the 
current which is received from the other 
transformer. As this current divides and 
flows equally from the centre through the 
two halves of the winding in opposite 
directions around the core, it produces 
no effect upon the secondary. In normal 
three-phase two-phase transformation, the 
two components in each half of the wind- 
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ing differ in phase by ninety degrees. 
When, however, the final secondary cir- 
cuits are connected in series, these two 
component currents are of one phase. The 
current which enters at the middle point 
of the primary divides and flows one-half 
in the same direction as the primary cur- 
rent and the other half in the opposite 
direction from the primary current in this 
winding. Hence the resultant current is 
found by direct addition in one-half and 
subtraction in the other half. The result 
is that the current in the three wires 
from the three-phase generator is single- 
phase current, one wire constitutes one side 
of the circuit and the other two wires 
carry the return current. The three-phase 
generator is, therefore, badly unbalanced. 


Long-Distance Wireless Telegraph 
Message. 


The officials at the government wireless 
telegraph station at Cape Elizabeth, Me., 
state that they received, at 7.35 o’clock 
on the night of Monday, January 15, a 
wireless telegraph message from the dry- 
dock Dewey, which is now on its way to 
the Philippines. The message was sent 
by one of the tugs accompanying the dry- 
dock, and it stated that at the time of 
sending the dock was 2,226 miles off Cape 
Hatteras, and moving at four and one- 
half knots per hour. This location of the 
dry-dock would make the distance be- 
tween the sending vessel and the receiving 
station more than 3,000 miles. 


Electric Lighting at the New York 
Hippodrome. 

The now universal use of electricity in 
theatres occasioned the following remarks 
by Thomas A. Edison, during a recent 
visit to “A Society Circus” at the New 
York Hippodrome. 

“The great progress in the electric 
lighting of theatres, and more particu- 
larly the Hippodrome, is astonishing. 
Twenty-three years ago electricity was 
first used for lighting purposes and prop- 
erty effects in the Bijou Theatre, Boston. 
I personally installed the system. But 
never have I been in any theatre where 
the use of electricity is so extensive as 
at the Hippodrome. It is the greatest 
display I have ever witnessed, and from 
a superficial judgment the Hippodrome 
must consume enough electricity to sup- 
ply a small-sized city. I understand from 
the records of the Edison company that it 
is the largest consumer in the city, the sup- 
ply used being equal to that of any ten 
theatres in town. That electricity may be 
employed to encompass beautiful and 
artistic effects is illustrated in this pro- 
duction, especially in ‘The Court of the 


Golden Fountains’ and other scenes and 
stage settings.” 
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A Review of Telephone Patents Issued in 1905. 


HE sixth heading includes nine 
patents for intercommunicating 
. systems. These systems are neces- 
sarily somewhat alike in their general 
features, the differences being in detail 
only. All of them show the usual in- 
dividual wires and common return, and 
all but one or two have common battery, 
which is now demanded even in interior 
systems without a switchboard. 

The seventh and last group is that con- 
taining auxiliary devices and matters of 
detail. I subdivide this group into the 
following: meters or registers; composite 
systems ; signal devices; toll devices; tele- 
phonic relays; induction coils; and mis- 
cellaneous details. 

Taking these subdivisions in order, I 
find there were fourteen patents granted 
for meters or registers. Seven of these are 
the property of the Western Electric Com- 
pany and cover different forms of me- 
chanical recorders for counting the num- 
ber of calls made by a subscriber. As a 
general rule only those calls are counted 
which result in a complete connection, 
and in almost all these cases provision is 
made for disabling the meter if the 
wanted subscriber does not answer. A sig- 
nificant feature is the general location of 
all meters at the central office. It is true 
that one patent was granted to the Gray 
Pay Station company, of Hartford, for a 
meter comprising a Veeder cyclometer 
register and a push-button to operate it, 
together with a gong struck by the same. 
This is intended to be located at the sub- 
scriber’s station, the operator causing him 
to push the button before putting him 
through and knowing by the sound of 
the gong whether he has done so. It is 
true also that some of these subscribers’ 
registers are simple and do not complicate 
the circuits, being in fact purely mechan- 
ical, Nevertheless, the tendency is 
strongly toward central office registers, 
and more than this it is toward central- 
zation even in the central office. In a 
patent granted last J uly to a French en- 
Smeer, and assigned to the Western Elec- 
trie Company, a scheme is developed for 
having One register common to a con- 
siderable number of lines. The elements 
of this Tegister are divided into tens and 
units groups, and each line is given con- 
trol of its appropriate element in each 
group. Thus, a call by line No. 43 would 
control element No. 4 in the tens group 
and element No. 3. in the units group, to 
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which it is appropriately connected. 
These two elements in operation then pro- 
duce the number 43 on the tape or other 
record surface. 

The other register patents for the year 
are directed to different schemes. One 
patent, to Yoder, of Toledo, is very in- 
teresting. It shows a set of registers at 
the central office which respond to the 
acts of the operators so as to record the 
times of answering calls and making con- 
nections. ‘The claim is made that this 
gives the traffic department as well as 
the operating department valuable data, 
enabling the load to be properly distrib- 
uted and stimulating the operators to con- 
stant exertion. In places where this and 
similar schemes have been employed I 
am assured the effect upon the service has 
been very marked. 


Other patents of minor interest relate 


to watchmen’s time recorders and the like 
worked over telephone circuits. There is 
a significance in such designs also that 
should not be overlooked. Every tele- 
phone system represents an investment 
which must necessarily be idle at least 
part of the time. There is a good de- 
mand for auxiliary devices which will 
utilize the idle circuits, and if possible 
some of the apparatus without interfer- 
ing with its telephonic functions. Some 
expedients directed to this end are already 
familiar, the most important being the 
adaptation of long-distance telephone lines 
to superposed telegraph service. The pro- 
duction of satisfactory composite systems in 
city exchanges, however, is attended with 
many difficulties by reason of the already 
complex nature of the telephone signal 
apparatus, its sensitiveness and the neces- 
sity for keeping the talking circuit clear. 
Nevertheless, much work has been done 
in this direction and seven systems were 
patented during the year. A good ex- 
ample of these is the W. W. Dean system 
for unlocking safes at substations by 
means of combinations of different cur- 
rents put upon the telephone lines at cen- 
tral at predetermined times. Other 
patents relate to fire-alarm devices ap- 
plied to the ordinary telephone circuits 
and the like. 

Among the patents for receiving and 
recording devices I may mention, in pass- 
ing, two which were issued in May for 
improved forms of Poulsen telegraphones, 
employing a plurality of receiving mag- 
nets producing multiple magnetic traces 


on the same wire; the second patent show- 
ing also a complete machine outfit. 

Fourteen patents were granted during 
the year for special forms of magneto- 
generators, relays, annunciators and other 
signal devices. Among these are several 
for hand generators fitted with commuta- 
tors, useful in selective signaling, and 
two patents for the standard relay with 
bell-crank armature, of the Kellogg 
Switchboard and Supply Company. One 
of these is in the name of William Kais- 
ling and the other, which has visible con- 
tacts, in the name of Manson. Both ap- 
plications were filed some time ago, and 
both types have been redesigned by others 
since that time. 

Among this group are found also two 
patents for pole changers used for pro- 
ducing alternate ringing currents. The 
original patent for such devices was taken 
out years ago and has now expired, hence 
all recent patents have their claims lim- 
ited to features of improvement merely; 
but the tendency is quite noticeable to 
perfect and use pole changers in place of 
ringing generators, especially in small ex- 
changes. The economies are very marked 
and it is understood that a perfect and 
complete outfit of this type for selective 
ringing will shortly be on the market. 

Under the head of toll devices, I find six 
patents for the year, one to Dr. Kitsee, 
in Philadelphia, employing the old 
Hughes induction balance scheme, with a 
pair of coils at the subscriber’s station 
and another in the operator’s circuit at 
central, so she can tell if the right coin 
has been placed in the box. One or two 
of the other patents show devices for 
automatically signaling the deposit of 
the coin and for returning the same if 
the call is not answered. A design patent 
was issued to the Gray Telephone Pay 
Station Company, of Hartford, for a toll 
box in the shape of a shield, which is the 
official emblem of the independent tele- 
phone association. This company has had 
out already a toll box shaped like the blue 
bell and it evidently has an eye to the 
future. 

The telephonic relay has been the sub- 
ject of many dreams and by some en- 
gineers has been regarded as a useless toy, 
never to become a recognized element in 
standard systems. Nevertheless, it has 
received attention from distinguished 
minds and during the past year no less 
than nine relay patents have issued. Four 
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of these are of the usual light-weight var- 
iety, but the other five are worthy of 
serious notice. Two of them stand in the 


name of Mr. Peter Cooper Hewitt, whose 


mercury-vapor lamp seems to be a sort of 
Poo-Bah, filling many offices. One of his 
patents covers the means and the other 
the method, according to our present pat- 
ent office practice, but the invention is 
the same in both. It depends upon the 
fact that the resistance of an enclosed 
vapor or gas-carrying current in an elec- 
tric circuit varies inversely with the cur- 
rent. If a varying potential be applied 
to such a device as the mercury-vapor 
lamp, a variation of current will take 
place, and this will affect the entire cir- 
cuit; and if the circuit is so arranged that 
the resistance of the lamp represents a 
considerable portion of the total circuit 
resistance, the variations in the circuit 
will be comparatively large. To take ad- 
vantage of this, a source of current, a 
transmitter, a receiver and a mercury- 
vapor lamp are all included in series. It 
is stated that the lamp or tube may have 
a short gas or vapor path with such a 
cross-section that normal current will 
render it only faintly luminous. Changes 
in the transmitter, producing changes in 
the potential difference between the ter- 
minals of the lamp, produce thereby the 
comparatively large variations in current 
to which I have referred. I am not in- 
formed how far Mr. Hewitt’s experiments 
have been carried, or whether the device 
is proved to be a commercial possibility. 
The third relay patent of note was 
granted to Dr. W. W. Jacques, of Bos- 
ton. Dr. Jacques took out a patent in 
1904 for a distortionless circuit, familiarly 
called a ladder-circuit, and he called at- 
tention to the fact that while the attenua- 
tion on such a circuit 1,000 miles long 
may be to one one-hundred-and-fifticth of 
the original intensity without preventing 
good commercial conversation, the attenu- 
ation on a 2,000-mile line is to one twenty- 
two-thousand-five-hundredth, which makes 
the waves so feeble that conversation is 
impossible. He therefore purposes to re- 
lay the waves at the end of the 1,000-mile 
line. He says that simple relays are of 
little practical use, because if the con- 
tacts are lightly adjusted so that con- 
siderable magnification is obtained the 
high-pitch waves are magnified out of all 
proportion to the low-pitch waves, and the 
speech becomes shrill and inarticulate. 
For the purpose of correcting this, he 
uses two relays, each consisting of a tele- 
phone receiver and a microphone, the 
telephone receiver of the second being in 
circuit with the microphone of the first, 
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the one relay having its parts delicately 
constructed and its normal pressure ex- 
ceedingly light, while the other relay has 
its parts more massive and its normal 
pressure heavier. The first relay magni- 
fies but at the same time distorts the 
sound-waves, while the second serves to 
correct the distortion of the first. Each 
one multiplies the magnification, and 
their errors neutralize each other. He 
calls the pair a “compound relay,” by 
analogy to a compound microscope. 

The last two relay patents are in the 
name of Mr. Herbert E. Shreeve, assignor 
to the American Telephone and Telegraph 
Company. The two patents relate to the 
same general type of instrument, one be- 
ing more specific than the other and show- 
ing a specially wound induction coil. In 
this the invention is stated as residing in 
the combination of the through lines with 
a relay having a repeating induction coil 
of small mutual inductance or such a coil 
having its primary winding bridged be- 
tween the main current conductors and its 
secondary joined up in circuit with the 
electromagnetic receiver of the relay. 
The coil has an iron core with a primary 
winding connected over the two halves 
differentially or in magnetically opposed 
half-windings, while the secondary is cor- 
respondingly arranged so that the currents 
induced in its halves shall coincide in di- 
rection. 

Such a device as this can be used upon 
composite circuits, the coil having a very 
low efficiency for the telegraphic currents, 
which are of relatively low frequency, 
while its efficiency for high-frequency 
telephone currents is only slightly reduced. 
The structure of the relay includes an iron 
shell, which may be slit to prevent eddy 
currents, and fitted with discs so as to have 
a large radiating surface for heat, permit- 
ting the use of a large current; a coil with 
an adjustable core, and a White transmit- 
ter button fixed in the shell with a small 
light iron stud fastened to its front elec- 
trode and extending into the coil after the 
fashion of a plunger. The instrument is 
said to have been tried commercially and 
to be very efficient. 

With distortionless circuits in unit 
length of 1,000 miles, and compound dis- 
tortionless relays connecting these unit 
lengths, the possibility of greatly extended 
ranges of transmission becomes greater; 
and if would seem that such conditions as 
difference in time, and hence in the busi- 
ness day, would in the future have more 
to do with determining the limit than 
mere physical factors. 

There were three patents for induction 
coils during the year, of which the Camp- 
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bell coils alone need mention. The patent 
is assigned to the American Telephone and 
Telegraph Company, and the invention 
comprises a core with two windings, a con- 
ducting shield for each winding, and an 
outside conducting shield surrounding 
both windings and their shields. The ob- 
ject is to balance the circuit in which 
the coil is used. The windings are 
shielded from each other and also from ex- 
ternal disturbances. 

The last subdivision and the last pat- 
ents to be noticed are those for details, 
which I will not go into specifically, ex- 
cept as an example of the care with which 
even detail work is now being done in 
the art, to call attention to the Gherky 
patent, 798,031, for a conduit stopper. 
The device comprises an iron spindle with 
a bail at each end, and a pair of more 
or less flexible discs secured under the 
bails. The purpose is to replace the or- 
dinary unsatisfactory wooden plugs for 
stopping the ends of ducts in the trench. 
The discs are a little larger than the 
bore of the duct, and when the device is 
thrust in they dish slightly. An iron 
hook is used to pull the plug out and the 
dished discs then bring all the mud, silt, 
etc., along with them. The device has been 
largely used in Philadelphia and New 
York, it is said. 

The other detail patents cover insulators, 
binding-posts, strap cable hangers, and 
in one case a hanger for attaching a port- 
able telephone to the door of a fire-alarm 
box, this being due to Mr. A. G. Davis, 
of the Viaduct Company in Baltimore. 
When detached the telephone is folded up 
in its own casing, which is made of leath- 
er and fitted with a clasp or lock. 

Patents alone scarcely form a sufficient 
foundation upon which to base prognosti- 
cations, but taken with the general signs 
of the times they enable us to recognize 
some of the tendencies now existing. In 
closing this review a few remarks upon 
these tendencies are appropriate. The 
telephone service of the future will un- 
doubtedly be on a message-rate basis or a 
combination of message rate and time rate. 
The tendency is to use meters at the cen- 
tral office exclusively, and this will un- 
doubtedly be standard practice. In ad- 
dition to the call-registering devices, there 
will be in every up-to-date office equipment 
means for registering the performance of 
the connective agencies, whether human 
or mechanical. It would seem that the 
same central office registers may record 
both the calls and the operators’ time. 

Toll station devices will presumably not 
be much changed, except in matters of de- 
tail. Subscribers’ apparatus, generally, is 
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not liable to change to any great degree, 
unless it be in the addition of some sort 
of sending device, which must be separate 
from the instrument itself for automatic 
work. l 
Line and cable designs are not likely to 
change for some time, although practical 
solutions for the cable problem are being 
looked for with eagerness by the operat- 
ing people. It is likely that a greater 
subdivision in systems will raise their 
efficiency by increasing the flexibility in 
use of the cables and their component 
conductors. In other words, instead of 
having a separate pair of wires allotted 
to each station or each group of four 
stations, means will be introduced for giv- 
ing calling subscribers access to a con- 
siderable number of lines for the purpose 
of selecting idle pairs as they are needed. 
This will involve the establishment of 
branch exchanges or centres of distribu- 
tion, which must be automatic in opera- 
tion and so simple in their equipment 
that their cost of maintenance. will be 
small compared to the saving effected. 
I believe there is a strong tendency toward 
the establishment of automatic branch ex- 
changes, and that this will grow strong- 
er among the independent as well as 
among the Bell engineers during the 
coming year. 

There is not likely to be any substantial 
change in methods of operating. Schemes 
for the automatie distribution of incom- 
mg calls among idle operators will not 
be generally accepted until they have been 
thoroughly demonstrated. Many engi- 
neers believe that they introduce needless 
complication, that with a proper use of 
the intermediate frame (and even in some 
cases without this) the maximum amount 
of equipment is required for the maxi- 
mum load and that variations among the 
Ted are very small during the busy 

our, 

There will be, as time passes, a growth 
of the present tendency to combine the 
best features of manual and automatic 
apparatus wherever possible. The best 
manua} equipment already contains so 
many features which may be called auto- 
matic, and a perfected form of automatic 
“quipment must contain so many features 
taken from the manual, that in the near 
future there will be no sharp line between 
them and it will be possible to stand- 
ardize circuits through any desired com- 
bination. 

I do not believe that the human op- 
erator will ever be entirely eliminated 
for the reason that some classes of busi- 
hess, such ag emergency calls, can be 
handled by operators better than in any 
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other way. The operator’s work, however, 
will be reduced to an absolute minimum 
and that very soon. 

With regard to the patent situation, 
there are few very broad claims which 
now call for consideration. The distor- 
tionless circuit, as well as the relay cir- 
cuit, seems to be getting pretty well cov- 
ered, but it is unlikely that the inventor 
has said his last word on the subject. 

Space telephony, so-called, is still a 
thing of the future, and with regard to 
the patents that have been issued it may 
safely be assumed that the systems they 
show, and their claims, rest upon mathe- 
matical deductions and hypotheses only, 
like the cable designs, without practical 
demonstration. 
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“Gas, Gasoline and Oil Engines, Includ- 
ing Producer-Gas Plants.” Fifteenth Edition. 
Gardner D. Hiscox. New York. The Nor- 
man W. Henley Publishing Company. Cloth. 
442 pages. 6 by 9 inches. 351 engravings. 
Supplied by the ELecrricaL REVIEW at $2.50. 


But little need be said about the fif- 
teenth edition of Mr. Hiscox’s book, ex- 
cept to note that it has been entirely 
rewritten and is in all respects a new 
work. It takes up the theory of the in- 
ternal combustion engine and its construc- 
tion, going into some detail in the latter. 
The book includes a list of United States 
patents pertaining to the subject issued 
up to the present time and a valuable 
chapter on the rules and regulations of 
the Board of Fire Underwriters with re- 
gard to the installation and management 
of gasoline motors. It takes up also the 
subject of producer-gas and methods of 
making it. The volume forms a very 
complete treatise on the internal combus- 
tion engine. 

“Synchronous and Other Multiple Tele- 


graphs.” Albert Cushing Crehore. New 


York. McGraw Publishing Company. Cloth. 
124 pages. 614 by 914 inches. Illustrations 
and working diagrams. Supplied by the 
ELECTRICAL REVIEW at $2. 


Dr. Crehore has been interested in the 
newer methods’ of telegraphy for some 
time,,and he presents here a valuable 
treatise on certain of these plans. His 
work is divided into three parts, the first 
being devoted to the general subject of 
obtaining independent telegraph circuits 
by means of the simultaneous use of di- 
rect and alternating currents on the same 
line. The results presented are not 
merely theoretical deductions, but have 
been verified experimentally. The second 
part of the book deals with methods of 
obtaining synchronous operation of appa- 
ratus at two widely separated stations. 
The third part of the book is a discussion 
of synchronous telegraph systems. At the 
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present time a good deal of interest is 
shown in improved methods of telegraphy, 
so that Dr. Crehore’s treatise is timely. 

“Physics.” Charles Riborg Mann and George 
Ransom Twiss. Chicago. Scott, Foresman 
& Company. Cloth. 450 pages. 514 by 8 
inches. 240 illustrations. Supplied by the 
ELECTRICAL REVIEW at $1.25. 

This is a text-book of high school grade, 
written by a high school instructor and 
a university professor. The fullness of 
the knowledge of the authors has resulted 
in a book which is accurate, modern and 
with its parts well coordinated. Inspired 
by some passages in G. Stanley Hall’s 
“Adolescence,” and conscious of an inade- 
quacy of present prevalent methods of in- 
struction in physics, the authors have 
endeavored to write a book which will 
arouse the student’s interest, will develop 
in him the scientific habit of thought and 
will give him an historical glimpse of some 
parts of the subject. The book promises 
well the accomplishment of these purposes. 
One thing of interest to electrical engi- 
neers is the recognition on the part of the 
authors that the principles of force, mo- 
tion and energy are better illustrated by 
the different phases of vehicular trans- 
portation than by falling bodies, which 
fall so fast that they needs must be viewed 
through an Atwood’s machine. 


“The Production of Aluminum and Its 
Industrial Use.” Adolphe Minet. Trans- 
lated, with additions, by Leonard Waldo. 
New York. John Wiley & Sons. Cloth. 
266 pages. 5 by 7% inches. Illustrated. 
Supplied by the ELECTRICAL REvIEw at $2.50. 

The production of aluminum was one 
of the most striking metallurgical achieve- 
ments of the latter part of the last century. 
The problem is an old one and had been 
attacked frequently but never solved 
satisfactorily from a commercial aspect 
until the advent of the electric furnace. 
In this book M. Minet describes all the 
important methods of producing alumi- 
num that have been devised, including 
the chemical as well as the electrochemical. 
There are many of these, though to-day 
but little is heard of any except two or 
three. These naturally receive more at- 
tention than do the others. The book 
contains also a discussion of the use of 
aluminum in commerce and of aluminum 
alloys. It must be said that the glowing 
accounts of the properties of aluminum, 


which were published so widely when this 
metal was first made available, were con- 
siderably overdrawn, but for purposes re- 
quiring a strong, light material, its alloys 
are available, while the pure metal itself 
has many uses which at that time were 
hardly dreamed of. A valuable addition 
to the book is the appendix by Dr. Waldo, 
which deals with the development of this 
industry in the United States. Some 
useful tables of the properties of alumi- 
num are included and there is a conven- 
lent. bibliography of works on this metal. 
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MOTOR-DRIVE AND MACHINE SHOP 
ECONOMY. 


BY E. R. DOUGLAS. 


A few years ago the question of motor 
driving was considered entirely on the 
basis of saving in power. Much in- 
genuity was spent in computing power 
losses in line shafting, belts and counter- 
shafts and in determining the precise 
points where saving in power was offset 
by increased investment charges. It is 
undeniable that the loss in transmitting 
power electrically, except over short dis- 
tances, is less than with mechanical trans- 
mission, especially as the amounts of pow- 
er become large; and, when the driven 
units are few and large, the first cost 
of motors and wiring may be no greater 
than the cost of shafting and hangers. 
The motor-drive problem then becomes 
comparatively simple. 

But with greater subdivision and small- 
er absorbing units the first cost is in- 
creased enormously. Not only are smail 
motors relatively more expensive than 
large ones, but the number of motors 
standing idle or running lightly loaded 
at any time is greater. The total motor 
capacity for the plant is therefore much 
increased, even three, four, or five times. 
For these reasons applications of motors 
to the driving of factories were at first 
confined to the class known as “group” 
driving, in which a few good-sized motors 
drive independent short lengths of line 
shafting to each of which a group of ma- 
chines is connected by means of belts and 
countershafts. 

The driving of machines by individual 
motors came slowly, some of the first ap- 
plications being in the equipment of print- 
ing establishments, where the convenience, 
cleanliness and ease of control of such 
drives were early appreciated. 

In machine shops, to which this paper 
has principal reference, the first applica- 
tions were on tools under traveling cranes 
where the absence of belts and overhead 
work was an obvious advantage. It was 
not until this stage had been reached 
that the principal advantages of motor 
drive even began to be apparent. Those 
first disclosed were: 

(a) Clear overhead room for crane serv- 
ice. 

(b) Better light and ventilation, since 
unobstructed by belts and shafting. 

(c) Absence of dirt and grease thrown 
about by moving belts. 

(d) Reduced fire risk from dusty 
moving belts. 

(e) Cost of repairs and up-keep on 
hanger-boxes, belts and countershafts 
eliminated. 
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(f) Greater flexibility of shop arrange- 
ment, location of machines where most 
convenient without reference to lines of 
shafting; possibility of rearrangement to 
suit changed conditions. 

(g) Convenience of motors for driving 
auxiliaries, moving heavy parts of ma- 
chines and operating extra cutting tools 
on special jobs. 

(h) Entire absence of power loss when 
machines are not in operation. 

As these became apparent individual 
drive increased in favor and was applied 
on smaller and less important machines, 
and the advantages were generally found 
to have justified such action. 

It will be seen that the argument for 
motor driving has tended, from its first 
position where cost of power was alone 
considered, toward one in which comfort, 
convenience and general economy are more 
important. There is a dollars and cents 
argument for this. Men work better and 
do more when they are comfortable, when 
light and ventilation are good. Conveni- 
ence means minimizing of delay and more 
rapid production. There is often a greater 
saving from the entire elimination of small 
losses than from trifling reductions on the 
larger items of expense. 

But with all these advantages motor 
driving of factories proceeded for a num- 
ber of years at only a moderate pace. 
The electrical companies worked for what 
they got and were often met with apathy 
or even determined opposition. It re- 
quired a combination of two great im- 
provements, directly affecting production, 
to bring about a change. These were the 
introduction of high-speed steel for cut- 
ting tools and the development of com- 
mercially practical variable-speed motors. 
With these came an appreciation of the 
importance of the labor element in manu- 
facturing operations and certain carefully 
worked out systems for determining that 
and other elements of cost. To show the 
importance of the labor element there fol- 
lows an analysis of the shop costs of an 
article manufactured under two differing 
sets of conditions. While the cases are 
hypothetical they are also typical. 


TABLE I.—TOTAL SHOP COST. 


(a) Material 


(c) Tndireet lubor..... 2.0.0, 0.10 0.091 
(A  POWOR seg ce Saad as 0.02 0.02 
(e) Supplies, repairs, main- 

LENMICE pec eeg oeaus 3 0.08 0.027 
(f) Interest and aug 
l on plant...........08. 0.04 0.036 
g) Insurance, taxes, etc... | 0.01 0.009 


| $1.00 | 80.956 


The subdivision might be made more 
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complete, but there would be no advantage 
for the present discussion. 

In the first column the figures corre- 
spond, we will assume, to conditions of 
manufacture in which electrical power is 
not employed. It will be seen that the 
cost of power is but two per cent of the 
total cost of manufacture, while the cost 
of direct labor is thirty per cent. Any- 
thing which would decrease the labor cost 
per article by a given percentage would 
cheapen the article a great deal more 
than a similar percentage reduction in 
the cost for power. Such reduction in la- 
bor cost might come either from the em- 
ployment of a cheaper grade of labor or 
through greater rapidity of production, or 
both. 

An inspection of this table shows that. 
increase in the rapidity of production, 
meaning increased output from the same 
plant and laboring force, affects not only 
the direct labor, item (b), but also gen- 
erally items (c), (e), (f) and (g), since, 
with an identical expenditure for those 
items, the output is assumed to be ia- 
creased. Items (a) and (d) may or may 
not be affected. For simplicity assume 
that they remain the same. 

If, then, with the same plant and labor 
the output of the article in question be 
increased ten per cent by some improve- 
ment, items (b), (c), (e), (f) and (g) 
are reduced one-eleventh. These condi- 
tions are shown in the second column of 
the table. The total cost of the article 
is thereby reduced from one dollar to 95.6 
cents, a gain of over four cents, or more 
than double the whole cost of power. 

The apportionment of shop costs among 
the different items of table 1 would vary 
considerably among establishments work- 
ing on different lines. Particularly would 


‘variations in the relative amounts for ma- 


terial and labor be met. The general 
character of the result obtained by de- 
crease in the labor element would not be 
greatly changed thereby. 

One of the important improvements af- 
fecting the use of motor drive has been 
stated as the introduction of “high-speed” 
tool steels. Without going into unneces- 
sary details the peculiarities of these steels 
depend both on their chemical composition 
and on a peculiar heat treatment. Their 
introduction caused great changes in ma- 
chine shop practice, as they permitted 
increases in cutting speeds of 100 to 500 
per cent. Where fifteen to thirty feet per 
minute had been every-day values for steel, 
speeds now range from sixty to 180 feet 
per minute, with a corresponding gain in 
rapidity of production. 

While this is accompanied by an in- 
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crease in the power required to drive the 
tools, the total cost of power to complete 
a given job will not be greatly affected, 
as, although the power requirement is 
greater, the time required is less. 

In the upheaval caused by these steels 
much that was obsolete beside cutting 
speeds was brought to light. When it was 
attempted to use such steels at their high- 
est speeds on machine tools of ordinary 
designs, those tools speedily developed 
structural weaknesses, made apparent by 
breaking down or by excessive vibration. 
The general line of metal-working ma- 
chinery has had to be largely redesigned, 
not only made heavier, but changed entire- 
ly in important details in order that the 
machinist may avail himself of the high- 
est speeds now possible. 

It would also seem that even the steels 
formerly standard were not, except in a 
very few cases, used up to their limit of 
capacity, this owing to lack of knowledge 
on the part of the workman as to what 
he could do, lack of attention on the part 
of the foreman, if he had the knowledge, 
and general indifference to the details of 
rapid production. The advent of the new 
steels called attention to this laxness and 
to the need of taking complete advantage 
of the new situation. If a tool steel, 
which, under given conditions could cut 
at 100 feet a minute, were actually used 
at only eighty feet, the time of machining 
would thereby be increased twenty-five per 
cent, a margin well worth saving. As, in 
many cases, the machine operator is not 
skilled in judging cutting speeds accurate- 
ly, it has become necessary to have these 
speeds determined for him by some one 
else, as by a speed foreman. 

When such a speed foreman attempts 
lo specify the most advantageous cutting 
speed for a given job on a machine tool of 
the ordinary belt-driven type, he often 
ids that the speed he wants is not ob- 
lainable, Take, for instance, the usual 
"gine lathe. The steps given by the 
Cones and back gears very often differ 
from each other by as much as fifty or 
axty per cent. If 100 feet per minute 
Were desired on a job it might be found 

that the nearest speeds the lathe would 
ene would be seventy-five and 120 feet 
pr minute. The latter would probably 
be $0 high as to require regrinding the 
cutting tool in too short a time. The 
former would mean an increase of thirty- 
three per cent in the time of machining. 
The lower speed has been the alternative 
ora chosen in many such instances, 
= the cause is apparent of the demand 

a closer gradation of speed steps. 

Another difficulty in the way of rapid 


ELECTRICAL REVIEW 


production with belt-driven tools comes 
from the inconvenience of changing 
speeds with the means usually provided. 
Many jobs of lathe work, for instance, 
require the finishing of several surfaces of 
different diameters, or it may be the fac- 
ing of surfaces, the outer and inner diame- 
ters of which are quite different. To do 
such jobs in the quickest time the most 
advantageous cutting speeds must be used 
on each one of the different diameters, or 
the speeds must be changed often during 
the facing so as to keep the cutting speed 
as near as possible to its maximum. To 
do this requires that the workman shift 
the belt and possibly change the back 
gear. The former may be done while the 
machine is in motion, but for the latter 
it must be shut down temporarily. Most 
men will not, unless they are pushed, take 
the trouble to make as frequent changes 
in speed as economy demands. They al- 
low the machine to run on a slow speed 
through a considerable range of work. If 
it were very easy to change speed very 
much less stimulus would be needed to 
keep them up to proper standard. 

Having grasped the conditions preceding 
the advent of the variable-speed motor, 
and particularly the limitations of the 
belt-driven tool, it is necessary to consider 
the methods of proper speed control and 
the results they produce. 

The commercially successful systems of 
motor-speed control may be grouped under 
three classes: two-wire systems, three-wire 
systems and four-wire systems. 

The two-wire systems make use of a 
single voltage and a motor capable of large 
speed variations by field regulation. Until 
recently it was not found practical to make 


. a variation in speed of more than thirty 


per cent in this manner, as the tendency 
of the motor to spark became excessive 
at the higher speeds and weak fields. Im- 
provements in motors now permit of speed 
ranges of 2:1 or 3:1, and in the case 
of certain very special motors as much as 
6:1, with fairly satisfactory results. The 
sizes of motors required for these large 
ranges become, however, very great as 
compared with the size of constant-speed 
motors of the same output, or even as 
compared with variable-speed motors on 
the three or four-wire systems. The two- 
wire system is one, nevertheless, of great 
promise for situations where the others 
are not deemed advisable. 

The most common three-wire system 
makes use of 230 volts between mains and 
115 volts between each main and neutral. 
This gives two speeds directly on the 
voltages. The increase by field regulation 
necessary to bridge the gap between them 
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is nearly 100 per cent and the same in- 
crease is usually made above the 230-volt 
speed as well. The total range then be- 
comes 4:1. The three-wire system is also 
used with uneven voltages, as, for instance, 
seventy-seven and 153, respectively, be- 
tween the neutral and the outside wires, 
the main voltage being 230. Then 10 
per cent increase by field regulation is 
necessary above seventy-seven volts and 
fifty per cent above 153 volts. If 100 per 
cent be used above 230 volts, a 6:1 range 
is obtained. With fifty per cent above 230 
volts the range becomes 4.5: 1. 

When four wires are employed the sys- 
tem becomes technically known as the 
“multiple voltage” system. Call the wires 
a, b, c, d. The voltages between these 
wires in the order named may be 60, 80, 
110, giving a total voltage between a and d 
of 250 volts. Voltages may also be ob- 
tained between wires ac and bd, making 
the total series as given in table 2. 
The ratios of these voltages to each other 
and to the maximum are given. The at- 
tempt has been made to obtain a geometri- 
cal series and it is sufficiently near to 
that for practical purposes. 

TABLE II.—GEOMETRICAL VOLTAGES. 


Ratios to 
250 


Volts. Ratios. 


Wires. Volts. 
ab 60 aac 0.24 
be 80 1.38 0.82 
cd 110 1.37 0.44 
ac 140 1.27 0.56 
bd 190 1.36 0.76 
ad 250 1.32 1.0 


If the voltages between wires a, b, c, 
and d may be 40, 120, 80, the total series 
of voltages in this case is given in table 3. 

The arithmetical differences and the 
ratio to the maximum voltage is also 
given. The system here is arithmetical : 


TABLE III.—ARITHMETICAL VOLTAGES. 


SS 
| 


Wires. Volts. | Differences. panoe ie 
ab 40 = 0.166 
cd 80 40 0.333 
be 120 40 0.5 
ac 160 40 0.666 
bd 200 40 0.833 
ad 240 40 1.0 


On either of these systems field regu- 
lation is used to obtain intermediate 
speeds between the voltages and additional 
speeds above the highest. By either sys- 
tem large ranges, even as high as 10: 1, 
can be covered in the motor with a mimi- 
mum of motor capacity. The wisdom of 
obtaining such wide ranges as 4,6, or 10:1 
on any system, entirely in the motor at 
full power, is doubtful. Practice seems 
to indicate that since a pumber of me- 
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chanical changes to multiply the motors 
range are required in the majority of cases 
of tool equipment, the most economical 
plan will make use of a motor whose aver- 
age working range is not over 3:1, with 
the two, three or four changes of gearing 


which may be necessary in connection with 
it. 


Fie. 1.—LATHE EQUIPPED WITH BELT 
DRIVE. 


As an illustration the benefits resulting 
from the motor equipment of an ordi- 
nary thirty inches back-geared lathe can 
advantageously be considered. The speed 
requirements of such a lathe are: 

First, to cover the range in diameters 
of work which may be done on the lathe, 
which may be from the smallest up to 
thirty inches, and, 

Second, to cover a range in cutting 
speeds required for different kinds of cuts 
and for materials of different hardnesses 
which may be worked on the lathe. 

In passing, a convenient formula may 
be given: 

HP = VSK 
where HP is the power required, V is the 
amount of metal removed in cubic inches 
per minute, S the cutting speed in feet 
per minute and K a constant depending 
on the material. K varies for cast iron 


TABLE FOR FIG. 1. 


Belt on cone step....... 1 2 8 4 5 
Spindle speed — Back- | | 
geared.............. 7:11 17, 28: 44 
Spindle speed—Direct..|70 110 170 280, 440 
2s | | 


from 0.25 to 0.4, for steel from 0.4 to 1. 
To the horse-power at the tool must be 
added the power to overcome the friction 
of the machine. This can be estimated 
only from experience. It may be stated 
that the constants given, while applicable 
to cutting tools similar to those used in 
lathes and planers, do not apply to milling 
cutters where the rubbing friction between 
the tool and the surface cut increases 
the power requirement greatly. 

Suppose that, on the thirty-inch lathe 
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to be considered, 120 feet per minute be 
the maximum allowable for soft machine 
steel at finishing cuts and that for rough- 
ing cuts sixty feet per minute is the fastest 
that can be used. 

There are generally required not only 
the maximum cutting speeds, but also low- 
er speeds for occasional jobs for which 
the power requirements will also be lower. 
It is convenient to have speeds down to 
thirty feet per minute, making the range 
thus far obtained 120 to 30 feet per min- 
ute, or 4:1. 

The maximum speed of the lathe is gen- 
erally limited by mechanical difficulties, 
due to vibration and heating of bearings; 
500 revolutions per minute may be taken 
as this value. This speed is chiefly use- 
ful for polishing, but corresponds to 120 
feet per minute on about nine inches 
diameter, and could be used for that. A 
diameter as small as this, however, would 
not very often be put on such a large 
lathe. 

The other extreme of the diameter range 
is the requirement of 120 feet per minute 


on thirty inches diameter. This corresponds 


to 15.3 revolutions per minute. The speed 
range to cover variations of diameter is 


i) 
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This represents fairly accurately the equip- 
ment usual on such a lathe. The maxi- 
mum speed obtained is 440 revolutioins per 
minute. The minimum is seven revolu- 
tions per minute. The total number of 
speeds is ten. The range is therefore 
limited slightly on the upper end and 
considerably on the lower. The slowest 


Fic. 2.—LATHE EQUIPPED WITH MOTOR 
DRIVE. 


speed, seven revolutions per minute, actu- 
ally corresponds to fifty-five feet per min- 
ute on thirty inches diameter. 

The method of equipping this lathe for 
motor drive is shown in Fig. 2 and the 


TABLE FOR FIG. 2. 


es 


Voltage. | Controller. ro Ag Car 

1 0 85 
40 2 30 110 
8 q 145 
4 0 225 
A 10 250 
80 6 20 270 
ti 80 290 
8 45 325 
9 0 380 
120 10 16 430 
11 20 10 
12 30 510 
13 0 540 
160 14 10 585 
15 20 sek 

16 0 7 
a 17 10 740 
18 0 825 
19 10 910 
240 20 20 990 
21 30 1,070 
22 45 1,200 


therefore from 500 to 15.3 revolutions per 
minute or about 33.1. The total range 
would be the product of the two, namely, 
four times thirty-three, or 133:1. The 
maximum speed being 500, the minimum 
would then be about four revolutions per 
minute. 

Now let us see how well the original 
belted lathe meets these requirements. Fig. 
1 and the table accompanying it show the 
details of the belt-driven equipment and 
the speeds which may be obtained from it. 


(ee gee pee ee 
—— ee 


Spindle Speed. 


Motor Power. a ae 


A B | C 

ae 
4.1 10.2 85 
1.6 5.8 18.2 46 
7.0 17.4 60 
10.9 27.0 94 
12.1 30.1 104 
4.0 13.0 82.5 112 
14.0 85.0 121 
15.7 | 39.1 185 
18 8 47.0 162 
6.0 20.8 | 51.7 179 
22.8 | 56.6 195 
24 6 61.6 212 
25.6 63.9 220 
7.5 28.8 70.8 243 
30.6 76.5 264 
32.3 80.8 278 
9.0 35.8 89.1 8u8 
10.0 39.9 99.2 343 
10.0 44.0 109.0 378 
10.0 47.0 117.0 411 
90 51.6 129.0 446 
7.5 58.0 145.0 500 


speeds are as in the table accompanying 
it.’ The system of driving 18 multiple 
voltage, already described. The motor 18 
one which at normal speed and voltage 
gives ten horse-power. The controller 18 
one giving, with the motor, twenty-two 
speeds from eighty-five revolutions peT 
minute to 1,200 revolutions per minute. 
the horse-power varying from 1.6 to ten 
through this range, as shown in the table. 
The single back-gear of the belted equip- 
ment has been replaced by a double back- 
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vear and the direct speed is for conveni- 
ence controlled by a friction clutch in- 
stead of by the usual latch pin. The 
two back-geared speeds are controlled also 
by a clutch. The slowest speed will be 
referred to as gear-run A, the intermediate 
speed as gear-run B and the fastest ‘or 
direct speed as C. The clutches are of 


such a nature that change may be made | 


from one to another of these speeds while 
the lathe is in motion. The ratios of 
speeds between these different runs of 
gearing are so made that with the motor 
running at 1,200 revolutions per minute 
the spindle speed on gear A is fifty-eight 
revolutions per minute, on gear B is 145 
revolutions per minute and on C is 500 


R.P.M. OF SNDE FOR 60 FT. PER MIN. ON WORK 
3 z a ts | 


HORSE POWER 


shite tase IN faction 


} 
Oo 2 4 6 8 10 12 34 16 38 2% 
DIAMETER OF WORK 


Fie. 3.—30-IncH LATHE—POWER CHART FOR 60 FEET 


PER MINUTE. 


revolutions per minute. The other speeds 
obtained by the controller on each run of 
gearing are set down in the table. It will 
be seen that starting with the slowest 
speed, position 1 on gear A, the series is 
continuous to position 22, fifty-eight revo- 
lutions per minute. The next position of 
the series begins on gear B at position 
13, 63.9 revolutions per minute, and ex- 
tends to position 22 on that gear 145 revo- 
lutions per minute. The third portion of 
the series, on gear C, begins on position 
9, 163 revolutions per minute, and extends 
to position 22, 500 revolutions per min- 
ute, making a complete range of 4.1: 500. 
The object of this choice of gear ratios 
and of the points at which the positions 
of the series start is to provide, on the 
different portions of the range of work 
Which the lathe can swing, the amounts 
of power required on those portions with 
the most economical use of the motor’s 
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capacity. From position 4, on gear A, to 
position 8, four horse-power is obtained ; 
from position 9 to 12, six horse-power; 
from position 13 on gear A to 15 on 
gear B, at least seven and one-half horse- 
power is everywhere obtainable. From 
here to position 21 ten horse-power is ob- 
tainable, and from 22 on gear B to 22 
on gear C, everywhere at least six horse- 
power can be obtained. These facts are 
shown diagrammatically in Figs. 3 and 
4, which show the horse-power with each 
diameter of swing at cutting speeds of 
approximately sixty feet and 120 feet per 
minute, respectively. 

We may now consider, as a practical 
example, the time required for taking cer- 


MOTOR 


HORSE POWER 


VOLTAGE AT 


4 %6 233 30 0 2 4 6 8 


tain roughing and finishing cuts from a 
shaft with coupling end, as shown 
in Fig. 5. The forging is supposed to 
come rough-turned, leaving one- -sixteenth- 
inch of metal to come off. The cylindrical 
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EEE 


parts B, D, F and H are to be rough- 
turned to leave one-sixty- fourth-inch for 
grinding. The faces and shoulders A, C, 
E and G, are to be rough-turned and then 
finished, working out the fillets. Face I 


R. P M. or SPINDLE a 120 FT. PER aii ON WOAK 
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is to be rough-turned only, the finishing 
cut being taken after keyseating and 
grinding. 

The centres must be trued up before 
work can be done. 

With the tool steel in use it is found 
that a roughing cut of three-sixty-fourths- 
inch depth and one-eighth-inch feed can 
be taken at sixty fect per minute, while 
the finishing cuts on the facing work are 
at one-quarter-inch feed and 120 feet per 
minute. 

In the table accompanying Fig. 5 are 
compared the times required for carrying 
out the different operations to finish the 
shaft under ideal and under practical 
conditions. This table is condensed from 
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Fia. 4.—30-INcn LATHE—POWER CHART FOR 120 FEET 


PER ‘MINUTE. 


a much more elaborate one in which each 
successive operation is considered in its 
turn and the time required for it is 


allotted. 
This ideal condition assumed in column 


F "i GRAPHIC ARRANGEMENT ROUGHING AND Finisninc Curs on CourLING END. 
1G. 6.— 


2 is that the exact speed desired on any 
part can be obtained instantly. The total 
time required is then 181.5 minutes. 
Columns 3 to 7 result when doing the 
work on the belted Jathe shown in Fig. 1. 
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In column 3 it is assumed that for each 
different operation the speed used is that 
nearest the ideal one. ‘This requires 
twelve changes of speed, taking all to- 
gether thirty minutes to shift the belts 
and back gears, or an average of two and 
one-half minutes per shift. The time re- 
quired in turning is but little longer than 
that for changing speed. 

In column 4 fewer changes of speed 
have been made, many of the shorter turn- 
ing operations being done at slow speed 
rather than take the time to make shifts. 
While the time for turning has been some- 
what increased the time for setting speeds 
has been diminished, giving an actual net 
reduction in total time. 

In column 5 are set forth the results ob- 
tained when the number of speeds used 


Saving in per cent of actual cost ..... | ..... 


TABLE FOR FIG. 5. 
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with some favor is shown by the time set 
down in column 7, which is taken from 
actual practice. 

In column 8 are shown the results ob- 
tained with a variable speed-motor drive. 
The time required for setting speeds when 
the lathe is so equipped is so slight that 
every change in speed called for by the 
ideal conditions may be made with ad- 
vantage, and while the total time for 
making these changes is but 2.4 minutes 
the time required for the actual turning 
is but one minute greater than under 
idea] conditions. 

The ratio which each of thesé total 
times bears to the ideal is also shown in 
the table, as well as the shop cost under 
each condition, assuming the labor to be 
worth forty-five cents per hour and the 


| 
Belted. 
Time Required for | Motor 
i POPATOR: ee All Speed! Best | Probable | nae 
| Changes. | Time. ' Time. Ordinary. i 
| Time Given in Minutes. 
| 
Setting up, centering.......... ' 93.0 75. 75.0 75.0 109.5 75.0 
Betting tools... onana | 34.0 84. 34.0 84.0 42.5 34.0 
No. of speed changes.......... (13) (12) (4) (2) (2) (13) 
Setting speeds................ 0 30.0 10.0 6.0 7.5 2.4 
ARET oi E E E E 22.5 31.9 36.7 43.7 67.5 23.5 
Gauging .iccck.ceecwaaseweoes ! 50.0 50.0 5U .0 50.0 62.0 50.0 
Total time, minutes........... ! 181.5 220 .9 205.7 208.7 289.0 oe 184.9 
Per cent of ideal time.. ...... . 1008 122¢ 1132 115% 159% 2647 1027 
Total time, hours.........-... | 8.08 | 3.69 | 3.43 | 8.48 | 4.82 | 8 | 3.08 
Cost, at 45 cents per hour ..... $1.36 $1.66 $1.54 $1.57 $2.17 | $3.60 | $1.39 
Burden, at 90 per cent ........ $1.22 $1.49 $1.29 $1.41 $1.95 | $3.24 | $1.25 
Total labor cost... n... «feline | $8.15 | $2.88 | $2.98 | $4.12 | $6.84 | $2.64 
Could be saved by motor drive. Seat, ol anaia $0.19 $0.34 ; 
6.7% 11.43 35.4% 61.57 
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on the job, which were twelve in column 3 
and four in column 4, are reduced to two. 
Even here but three minutes longer is re- 
quired for the job than under the best 
conditions, as shown in Fig. 1. 

Having discovered by experience the 
fact brought out by comparison of columns 
3, 4 and 5 that on a belted lathe too 
close attention to speeds may mean loss 
instead of gain in time, it need scarcely 
cause wonder that the workman leans the 
other way. 

Being educated, if at all, to use no more 
changes of speed than necessary, it is but 
a step to use slow speeds all through. 
Column 6 shows the results obtained by 
using but two changes of speed, each of 
them being one speed slower than the cor- 
responding ones in column 5. It would 
indeed be an unusual condition which 
would spur the workmen to better results 
than this. 

That even column 6 must be considered 


burden to cover shop expenses to be ninety 
per cent of the labor. The saving by use 
of motor-drive is given in the last line of 
the table, and especially in comparison 
with the conditions shown in columns 6 
and 7 is seen to be considerable. 

Of course it must not be assumed that 
the mere installation of a motor-drive on 
a machine-tool will lead to the full re- 
sults shown here. Pains must at the 
same time be taken to insure that it will 
be properly used. l 


> 
The Award of the John Fritz Medal. 

The second award of the John Fritz 
medal has been made to George Westing- 
house. This metlal was established by 
the professional associates and friends of 
John Fritz, of Bethlehem, Pa., on August 
21, 1902, the occasion of his eightieth 
birthday. The medal is to perpetuate 
the memory of his achievements in in- 
dustrial progress. 
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Consolidation of Ohio and Indiana 
Railway Associations. 

The Central Electric Railway Associa- 
tion has been formed by the merger of 
the Ohio and Indiana Interurban Railway 
associations. A session was held at the 
Algonquin Hotel, Dayton, Ohio, on Thurs- 
day morning, January 25. This meeting 
was continued during the afternoon, when 
officers were elected as follows: 

President—E. C. Spring, Dayton, Cov- 
ington & Piqua Railway. 

Vice-Presidents—C. L. Henry, Indian- 
apolis & Cincinnati Railway; F. D. Car- 
penter, Western Ohio Railway. 

Secretary—J. H. Merrill, of Lima. 

Treasurer—J. H. Milholland, Indian- 
apolis. 

Following the election of officers, 
J. V. E. Titus, president of the Garton- 
Daniels Company, Keokuk, read a paper 
on “Lightning Arrester Protection.” The 
reading of this paper was followed by a 
general discussion. 

On Thursday evening a banquet was 
served at the Algonquin Hotel, the pro- 
gramme of speakers including Judge C. 
J. Reilly, Detroit, Mich.; Mayor Snyder, 
Dayton; W. K. Schoepf, Cincinnati; W. 
Caryl Ely, Buffalo, N. Y., president of 
the American Street and Interurban Rail- 
way Association; B. V. Swenson, secretary 
and treasurer of the national association ; 
C. L. Henry, H. W. Blake, F. S. Ken- 
field, J. S. McMahon, Gen. W. P. Orr, 
Arthur W. Brady, Edward Hanley, H. P: 
Clegg, Judge Dwyer, A. F. Broomhall, T. 
Russell Robinson and W. H. Bloss. 
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Central Station Advertising. 

In connection with the twenty-ninth 
convention of the National Electric Light 
Association to be held at Atlantic City, 
June 5, 6, 7 and 8 next, it is proposed 
to repeat on a more extensive scale the 
exhibit of central station advertising that 
was given with so much success last year 
at Denver for the first time. Steps are 
now being taken to carry out this purpose, 
and it is believed that the exhibit will 
prove attractive and instructive to cen- 
tral station managers. It is proposed to 
divide the exhibit into two sections, one 
showing the work done by the larger 
companies which maintain their own 
force for such work and issue and prepare 
their own bulletins, and the other bulle- 


ting and material furnished by the new 
concerns that have sprung up lately to 
supply the smaller stations with this class 
of matter, many of which have already 
done very effective work. In addition to 
this a display will be made of posters, 
large newspaper advertising and the orig- 
inal drawings and sketches employed in 
the bulletins. 


February 10, 1906 


235 


Electrical Notes from Europe. 


held at Paris under the direction of 

the Postal and Telegraph depart- 
ment in connection with various electrical 
interests, in order to find the best prac- 
tical device for detecting the presence of 
current in a wire. Such a device is natu- 
rally of great utility, and accidents can 
be avoided by its use. At the same time 
it must be very simple as well as cheap, 
and made so that anyone can use it. A 
number of devices were presented, but 
some of them were too complicated and 
needed experience to handle them. Two 
of the devices received prizes as the 
simplest and most practical. The Miet 
apparatus, which took a prize of $700, 
consists of a stout glass tube having the 
form of a test-tube and corked with a rub- 
ber stopper. Through the stopper passes 
a brass rod having a ball on the outside, 
while on the end inside the tube it carries 
two pieces of aluminum foil which form 
the leaves of an electroscope. The tube 
is held in the hand and the ball ap- 
proached to the wire, when the presence 
of current can be seen by the separation 
of the leaves. The apparatus is simple 
and is said to cost but ten cents. The 
J. B. Taylor detector, which took a prize 
of $200, consists of a glass bulb three 
inches in diameter in which is mounted 
a straight rod passing down through a 
rubber cork. On the end of the rod in- 
side the bulb is mounted a light S-shaped 
piece which turns about the pointed end 
of the rod and is set in movement by the 
discharge from the ends of the piece which 
are pointed to this effect. By holding the 
ball on the outer end of the rod against 
the wire carrying the current the presence 
of the latter is detected by the rotation 
of the piece. This form of detector is 
used for high-tension currents. Another 
form for low-tension consists of a 
closed tube partly filled with gasoline. 
A rod passing through the stopper of the 
tube runs down into the liquid. The 
gasoline contains a fine metallic powder 
Which lies at the bottom of the tube. 


COMPETITIVE test was lately 


When shaken up the powder remains in - 


suspension in the liquid for a consider- 
able time, provided the outer end of the 
rod does not receive current from a wire 
against which it is held. Should there 
be a current flowing, the effect is seen by 
the fact that the metallic powder collects 
upon the rod in a very short time. 


One of the most extensive systems of 


(By Our Special Correspondent.) 


hydraulic plants in Italy is that which is 
used at present to supply the region of 
Gallarate, Busto Arsigno and Legnano, 
in Lombardy. This region has a great 
number of spinning and weaving factories 
which are now using electric motors to 
a large extent. The largest of the hy- 
draulic plants is located at Vizzola and 
has a capacity of 12,000 kilowatts, while 
the lines have a total length of 160 miles. 
There are 162 transformer stations on 
the system and these stations are also sup- 
plied by a second hydraulic plant at Tur- 
bigo, which receives power from the 
Lessin, like the first-mentioned plant. 
The Turbigo station has a capacity of 
3,500 kilowatts. The third station of the 
system is located at Castellanza, near the 
centre of distribution, and it has a capac- 
ity of 5,400 horse-power. To these three 
stations is to be added a fourth plant 
which will be located on the Poschiavano 
river near the Swiss frontier. This will 
greatly increase the radius of distribution. 
The capacity of the new plant will be 
40,000 horse-power. 


A gas engine and dynamo group, op- 
erated by an improved form of gas pro- 
ducer, is built by the Gasmotorenfabrik, of 
Cologne. The gas-producing apparatus 
consists of a producer proper, a boiler 
and a scrubber. The movement of the 
engine piston draws air through the boiler, 
where it is charged with steam and be- 


comes heated. The mixture is then sent 


through the grate of the furnace and 
passes through the incandescent carbon, 
thus forming the gas for operating the 
engine. At present the groups are made 
in two sizes, one having a sixteen-horse- 
power engine, coupled to a nine-kilowatt- 
dynamo, and the second using a fifty- 
horse-power engine with a thirty-six-kilo- 
watt machine. The performance of these 
groups is said to be very satisfactory. 
Anthracite, coke, or lignite briquettes are 
used for fuel, and the latter especially 
give a great economy. 


Mention has been already made regard- 
ing the large electric station which is in 
course of erection in the northern suburbs 
of Paris at St. Denis. We are now able 
to give some further particulars about the 
new plant, which will be one of the larg- 
est in Europe. Additional interest is 
given by the fact that all the units are 
to be steam turbine groups. The station 
lies on the bank of the Seine so that it 


can easily secure a coal supply from the 
barges. There are three main parts to 
the building; a large central structure 
which forms the dynamo room and con- 


tains the main groups; then the boiler 


room lying alongside the dynamo room 
on the right, while on the left is a cor- 
responding space which will contain the 
minor apparatus, including the appliances 
for handling the line connections. The 
boiler room contains two pumps which are 
driven by electric motors from the So- 
ciété Alsacienne, of Belfort. Two other 
pumping sets of the Laval pattern are 
direct-coupled to Breguet motors. The 
main boiler set includes twenty Babcock- 
Wilcox boilers, each having 420 square 
metres’ heating surface. A set of motor- 
driven coal conveyors and other apparatus 
are used to take the coal from the barges 
and bring it into the coal bunkers which 
lie opposite the boilers. In the dynamo 
room the station is to have four main 
steam turbine and alternator groups when 
it is entirely completed. At present there 
are two of these groups already mounted, 
while a third is in erection. The steam 
turbine and dynamo outfit is constructed 
by the well-known Swiss firm, Brown, 
Boveri & Company, of Baden. The tur- 
bines follow the Parsons system of 
operating. These machines have a capac- 
ity of 10,000 horse-power each, and have 
a remarkably small size for so high a 
power, as they are but fourteen metres 
long. The alternators are rated at 5,000 
kilowatts and operate at 750 revolutions 
per minute. In the main station is a 
substation outfit for use in furnishing the 
current which is needed on the premises 
for the lighting and the large number of 
motors employed for handling the coal 
and for different purposes. Besides a 
small turbine group of 300 kilowatts, 
operating at 225 volts, there are two 
rotary sets consisting each of a three-phase 
synchronous motor, working at 10,000 
volts, coupled direct to a 375-kilowatt 
direct-current machine. These groups are 
used to convert the alternating current 
from the main circuit into direct current. 
The new St. Denis plant is to furnish a 
large amount of current for different pur- 
poses. Part of it is to be used on the 
Metropolitan subway for running the 
trains; and this will be needed especially 
when the new sections which are now in 
construction are opened up for traffic. 
Current is also to be supplied to the cir- 
cuits of the Edison company, which cover 
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one of the main lighting districts of the 
city, and are now run from a station in the 
centre of town. A number of the new 
surface traction lines will also take cur- 
rent from the St. Denis plant, and per- 
haps it may be called upon to supply some 
other of the lighting districts of the city. 


One of the large hydraulic plants in 
Japan is-the Kyoto station, which is now 
running quite successfully. Power for 
operating it is obtained from a canal which 
runs from lake Briva to Osaka bay. The 
canal is also used for navigation between 
the town of Kyoto and the bay, and be- 
sides it also feeds a system of irrigation 
canals which are used for rice cultivation. 
The distance from the lake to Kyoto 1s 
about seven miles. A head of water of 
thirtv metres (100 feet) is secured from 
the canal at the point where the station 
is erected. The plant at present contains 
as many as nineteen turbine and dynamo 
groups, making a total capacity of 1,800 
horse-power. Different types of machines 
are used, so as to try the leading makes 
from America and Europe. Among them 
are the General Electric Company and 
the Westinghouse company. Pelton water- 
wheels are used in the station. At present 
the total length of the lines running from 
the hydraulic plant is stated to be 210 
miles. It is proposed to enlarge the canal 
to some extent and increase the capacity 
of the station by adding to the outfit 
four new turbine groups of 1,000 horse- 


` power each, thus doubling the output of 


the plant. In Japan we find that the 
use of hydraulic power is making con- 
siderable progress. In the mountain 
regions, which form a large part of the 
surface of the country, there are numer- 
ous waterfalls and these are already be- 
ginning to be utilized, and it is stated that 
over twenty-five per cent of all the elec- 
tric stations in the country are run by 
turbines.’ Among the large steam plants 
we may mention the two leading stations 
of Tokio, one of which is used for light- 
ing and the other for power. The light- 
ing plant has a capacity of 20,000 horsc- 
power, while the power station has no less 
than 40,000 horse-power. It is proposed 
to erect a hydraulic station in the neigh- 
borhood of Osaka, which will secure a 
large amount of power for the lighting 
circuits and tramway lines of that city 
and help out the already existing stations. 
The Uji river, which can be used for 
this purpose, will afford some 30,000 
horse-power, and it is proposed to erect 


the plant at a point some twenty miles 
from the city. 


ELECTRICAL REVIEW 


Active measures are being taken 
toward the use of electric traction in 
the Simplon tunnel. At first it was de- 
cided to use steam for the trains, but 
since the tunnel has been put through 
it is found that the heat will be con- 
siderably higher than was expected, owing 
to the hot springs which are found there. 
Again it is difficult to ventilate the tunnel 
properly. Therefore the Swiss company 
which is operating the Simplon decided 
to use the electric system and a commis- 
sion of engineers is visiting the leading 
hydraulic plants in Italy to secure in- 
formation on the subject, as it is proposed 
to utilize the power of the Rhone which 
flows near the tunnel and already gave 
considerable power at the time of work- 
ing in the tunnel. 


In the Courl mines in Germany we find 
one of the new Zoelly steam turbine 
groups, which are constructed by the 
Siemens-Schuckert firm. The turbine is 
mounted together with an alternator. The 
latter is designed to give 1,500 kilowatts 
three-phase current at 2,000 volts. . Some 
1,500 horse-power can be developed by 
the turbine and it runs at 1,500 revolu- 
tions per minute. On the other side of 
the turbine is mounted a twenty-kilowatt 
exciter. The turbine carries a special 
governing device which operates the steam 
inlet for keeping the speed constant 
and to allow the present alternator to be 
run in parallel with some other machines 
in the same plant. By the use of the 
governor the speed variations do not ex- 
ceed five per cent at constant load and 


three per cent for a load-change of 100 


per cent. An oil-pressure system of 
lubrication on an improved system is used 
with the turbine and the alternator. 


The German system of aerial teleg- 
raphy, which is known as the “Tele- 
funken,” is becoming rapidly developed 
in Europe, and already a number of large 
stations are erected at different points. 
Others are now being constructed, and 
among these we may mention the two 
stations in the island of Rhodes and on 
the African coast of Dernah. These two 
posts will send signals over a distance of 
450 miles across the Mediterranean. In 
South America this company is erecting 
two stations in Peru in the interior of 
the country, where the forest region would 
have made a telegraph line almost impos- 
sible to construct. ‘The Telefunken com- 
pany is making a specialty of portable 
ficld posts for either private or military 
use and the posts which are now running 
are said to work very well. On war ves- 
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sels the new system is being adopted in 
many of the leading countries of Europe. 


A novel electric apparatus has been 
brought out in, Belgium for producing 
photographic prints. It applies to bro- 
mide prints, which are made by artificial 
light, and is especially useful for turning 
out such prints in the shape of postal 
cards, producing the latter automatically 
and in quantities. The operation of the 
apparatus is very simple. An automatic 
device applies the paper from a roll or 
magazine against the negative; then an 
incandescent lamp is turned on for a 
time, which has been previously adjusted 
once for all in the case of a given nega- 
tive. After the exposure, the lamp is 
turned off and the paper is removed from 
the negative and goes into a dark box; 
then a fresh piece of paper is applied, 
and so on. The apparatus is set so as 
to give a certain number of prints from 
a given negative, and each printing opera- 
tion causes a ratchet wheel to advance 
one point. At the end of the printing 
an electric bell is rung by the ratchet 
device. By means of a rheostat the time 
of exposure can be adjusted from one 
to 200 seconds. The whole is operated by 
a battery of four small accumulators. 


It is reported that a Danish syndicate, 
located at Copenhagen, has been formed 
for operating a system of hydraulic plants 
in that country. The plants, however, 
will be installed on Swedish territory, 
making use of two falls of the Laga 
river. A hydroelectric station is to be 
erected at each of the falls, one of which 
is the Majefos, having an eight-metre head 
of water, while the second, the Katefos, 
gives a ten-metre fall. The Laga river 
flows down to the sea from the Smaaland 
plateau, over a distance of twenty-five 
miles, passing through the province of 
Halland. It flows into the sea near 
Laholm. The current from the two hy- 
draulic plants will be sent by high-ten- 
sion lines to the coast town of Helsing- 
borg in the southern part of Sweden. 
Submarine cables will lead from this 


point, crossing the Oeresund to the 
Danish coast. 


The electric tramway system of Hong 
Kong is now constructed for a consider- 
able length and new sections are being 
added to provide for the increase of traffic. 
The tramway has been installed by the 
English firm of Dick, Kerr & Company, 
of London, and is designed to give a 
good communication between the thickly 
populated districts in the centre of the 
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city and the suburbs, or outlying quarters, 
so as to favor the building up of these 
parts and thus relieve the central districts. 
A double-track line starts from the west 
part of the seaport and runs parallel to 
the sea, reaching the eastern end of the 
port and the village of Shaukiwan. A 
short branch runs in another direction 
from the main line. The 500-volt over- 
head-trolley system is used in this case 
and the traction lines have a total 
length of fifteen miles. More than half 
of the road is laid in the streets of the 
city. At present the rolling stock con- 
sists of thirty passenger cars of English 
build, divided into first and second-class 
compartments. A central station of some 
size is located inside the city for operating 
the tramways. It uses two cross-com- 
pound engines of 560 horse-power each. 
These are supplied by Babcock & Wilcox 
boilers. Each of the engines is coupled 
with a 550-volt generator, working at 100 
revolutions per minute. Both machines 
work in parallel on the tramway circuits. 
The new traction lines have now a large 
amount of traffic and this is on the in- 
crease, 

The electric lighting system of Hong 
Kong is operated by a large company, 
capitalized at $300,000. The electric sta- 
tion is located in the Wanchai quarter 
of the city. English machines are also 
used in this plant. In the station have 
been installed two direct-current ma- 
chines, which supply the arc lamps for 
the city lighting. At present there are 
eighty-five arcs in use. ‘Two other ma- 
chines furnish current for the incandes- 
cent lamps, to the extent of 1,700 lamps 
of sixteen candle-power, while two other 
generators supply 4,000 lamps each. As 
a reserve, the station contains two smaller 
machines, each of which has about 100 
horse-power capacity. Electric fans come 
in for a large part of the current, as these 
are used very extensively during the warm 
weather in offices and private houses. The 
electric lighting cables are partly under- 
ground and partly overhead and are sup- 
plied by different firms, as also the 
smaller apparatus. 


A company has been formed at Paris 
for operating a new system of postal and 
package transport by light electric cars. 
It is designed to run for long distances 

een cities and to take packages of 
considerable size. A special construction 
has been adopted in the present case. The 
Cars run in an underground tunnel or 
conduit measuring 2.40 X 3.90 metres. 
Two tracks are provided, and these are 
placed one- above the other for the for- 
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ward and return trip. On a trial track 
of this kind, which was installed in the 
neighborhood of Paris, the car had a 
square section about one metre on a side 
and measured seven metres long, the ends 
of the car being pointed. The car runs 
between an upper and a lower rail and, 
besides the running wheels, there is a 
pair of wheels. or rollers which grasp the 
rail by a side pressure so as to allow the 
car to pass around curves easily. Motors 
of the triphase type are used to drive the 
wheels and it is expected to make a speed 
of 150 miles an hour. Three copper bars 
supply the current by rubbing contacts, 
using 1,000 volts and forty cycles. 


Among the European hydroelectric 
plants which have been recently installed 
we may mention the Prerau station, which, 
although a small one, presents some in- 
teresting features. Before erecting the 
turbine plant, the energy was supplied 
by two steam-driven groups of 200 horse- 
power each, delivering direct current at 130 
and 260 volts. A storage battery was con- 
nected in parallel on the machines. As the 
demand for current increased it was de- 
cided to use a water-power plant. Some 
two and one-half miles off there exists a 
fall which gives a maximum flow of 3,000 
litres per second with a four-metre head 
of water. The highest power which can 
be counted upon in this case is 150 horse- 
power. In the hydraulic plant, which has 
been erected at the fall, an Escher-Wyss 
turbine of the Francis pattern is employed. 
It is designed for a flow of 3,200 litres 
per second and a net fall of 3.90 metres. 
The shaft of the turbine passes into the 
dynamo room and carries a pulley 3.60 
metres in diameter, which forms also the 
flywheel. A belt connects the latter to a 
three-phase alternator. The turbine shaft 
runs at a speed of 120 revolutions per 
minute. The alternator is designed to 
give 5,000 volts at twenty-three cycles. 
From the station a high-tension line runs 
to the town, and inside the town under- 
ground cables are used. In the suburbs 
an overhead wiring is employed. Three- 
phase motors are used in a pumping plant 
which is located not far from the turbine 
station. These are high-voltage motors 
which operate at 340 revolutions per 
minute. | 


The Augsburg-Niiremberg Electric 
Company, one of the large German firms, 
lately installed a plant of some size at 
Offenbach for handling coal, especially for 
unloading it from the cars. The plant 
consists of three bridge-cranes of four 
tons and a revolving crane of the same 
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capacity. The former cranes have a total 
length of 70 metres and an inside height 
above the rails of 7.9 metres. A series 
motor is used to drive these cranes, act- 
ing on two vertical shafts by means of 
straight and bevel gearing. The carriage 
of the crane is fitted with a sixteen-horse- 
power series motor for shifting it and 
a fifty-horse-power motor for lifting the 
load. Direct current at 600 volts supplies 
the motors. The present system of cranes 
will handle from 200 to 260 tons of coal 


‘ per hour. 


The recent concourse of electric and 
petrol-driven cabs, which was held at 
Paris, showed that considerable progress 
has been realized during the last year in 
the construction of these vehicles. The 
test was a severe one, owing to the rainy 
weather and the slippery condition of the 
streets, some of which have a rough paving 
and very steep grades. The route through 
town was laid out so as to give a severe 
test to the cabs, and it comprised a sixty- 
mile trip in all. The new electric cab, 
which is built by M. Vedrine, a prominent 
constructor of Paris, showed a fine per- 
formance here and took the first prize. 
On the test it was found that the maxi- 
mum consumption of current was ninety- 
six watt-hours per ton-kilometre, while in 
ordinary running this falls as low as 
seventy-five watt-hours. These results are 
far ahead of the performance of electric 


cabs a few years ago. 


C. L. Duranp. 
Paris, January 1. 


Electricity on Erie Lines. 

The directors of the Erie Railroad re- 
cently authorized Vice-President J. M. 
Graham to organize an electrical com- 
mission to study the question of electrify- 
ing the suburban lines of the company. In 
all, about 250 miles will be equipped with 
electricity. 

The first meeting of the commission 
was held on Thursday, February 1. The 
members, with Mr. Graham as chairman, 
are E. A. Williams, general mechanical 
superintendent; A. J. Stone, assistant 
general manager; C. H. Morrison, acting 
electrical engineer, and Messrs. ‘B. J. 
Arnold and L. B. Stillwell, electrical ex- 
perts. = > 

It is possible that practically all of 
the lines in New Jersey, including the 
four-tracked main line across the state, 
will be electrified. The Erie Railroad re- 
cently announced its intention of build- 
ing trolley lines parallel to its steam 
lines in New York state to forestall trol- 
ley competition. 
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Deposits on Telephone Wires. 
In this communication the writer de- 
scribes an interesting occurrence observed 


at East London in Cape Colony, Africa. 


One of the residents there complained that 
two telephone wires passing over his iron 
roof were seriously injuring it and asked 
that they might be removed and the build- 
ing reroofed at the expense of the gov- 
ernment. In support of his statement he 
referred to lines of a whitish color on the 


roof immediately under the wires. At 


first it was thought that the trouble might 
have been caused by the moist sea-air 
laden with salt condensing on the wires. 
An examination showed, however, that the 
deposit, which could be scraped off, was 
not salt. It was found that the roof was 
uninjured and that the whitish substance 
was silica with faint traces of iron. In 
other words, it was simply sand which 
had collected on the wire when damp and 
had fallen off as the wire dried.—Ab- 


stracted from Nature (London), Janu- 
ary 18. 
a 


Radioactivity of the Hot Springs of Dax, 
France. 

There exist in the region of Dax, in the 
southwestern part of France, a large num- 
ber of hot springs of which the tempera- 
ture varies from twenty-five to sixty-one 
degrees centigrade. These different 
springs appear to come from one subter- 
ranean supply of which the origin has not 
yet been explained. They have long been 
celebrated as health resorts and as such 
they were known to the Romans. Cer- 
tain of them have a large output. One, in 
particular, has a flow of 1,800 cubic metres 
in twenty-four hours. It appears to be in 
a continual state of ebullition, but this 
is due to nitrogen which is set free when 
the water reaches the surface. The inhabi- 
tants of Dax use the springs for furnish- 
ing water for the household and for vari- 
ous other purposes, and in this way save 
a considerable amount of fuel. The me- 
dicinal value of the springs was at first 
attributed to salts in solution, but analysis 
of the water has shown that but a small 
amount of salt is contained and this con- 
sists principally of calcium and sodium 
sulphates and chlorides. It occurred to 
the author, M. Albert Nodon, that the 
value of these waters might be due to 
radioactive properties. He was led to this 
idea from the work of Elster and Geitel, 
who found that air which had remained 
for some time in caves and other under- 
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ground chambers became radioactive. He 
secured samples of the water and by means 
of specially prepared electrometers ar- 
ranged to prevent errors due to the vapors 
given off by the water he found that the 
latter was radioactive to a considerable de- 
gree. The constitution of the water will 
now be carefully examined with a view 
to determining what the radioactive ele- 
ments consist of and of measuring their 
intensity. As it is believed that these 
springs have been of considerable value 
in treating the sick, it is suggested that 
radioactive thermal springs might be es- 
tablished in large cities such as Paris, 
where the ailing could go for treatment.— 
Translated and abstracted from L’Elec- 
tricien (Parts), January 13. 
A 
The Electric Equipment of a Direct-Current 
Test Room for an. Electricity Supply 
Undertaking. 

The electrical supply station of Burn- 
ley, England, has been equipped with a 
fairly complete testing room designed to 
enable motors and lamps of various kinds 
to be tested easily and quickly, which is 
here described by Mr. A. C. Johnson. 
The equipment consists of two switch- 
boards, a storage battery and a motor- 
generator charging set. One of these 
switchboards is for the high-voltage—that 
is to say, the voltage of the electrical 
supply. There are four voltages avail- 
able on this board : 440, 330, 220 and 110. 
This board is equipped with plug switches 
and four sets of horizontal bus-bars, 
which supply the following circuits: a 
spare circuit for testing arc lamps, a 
circuit running to the photometer room, 
a circuit for the field of the generator 
of the charging set and a circuit for 
supplying the motor of this set. The 
low-tension board is supplied with 
various circuits of size sufficient to 
carry 1,000 amperes. One circuit is con- 
nected to the testing batteries, and there 
is one used for testing large station 
meters, which has been very useful for 
checking the station instruments. The 
storage battery equipment consists of six 
cells arranged in two groups, each capa- 
ble of discharging at 400 amperes for 
fifteen minutes. By placing them in 
parallel a current of 800 amperes can be 
obtained, or by connecting them in paral- 
lel with the charging set a current of 
1,000 amperes is available. Resistances 
are provided on the low-potential switch- 
board for controlling the testing current. 


The charging set consists of a motor and 
a generator direct-coupled, mounted on 
an extended bed plate, both of the four- 
pole type. The motor has two sets of 
brushes, and the generator has four sets 
and a large commutator to cope with the 
heavy currents which it delivers. The 
motor is a shunt machine specially wound 
so that it can be driven at either 110, 220 
or 440 volts. Its field is also suitable 
for any of these voltages. By suitably 
combining motor speed with generator 
field excitation any voltage between one- 
half and fifteen can be obtained at the 
generator terminals at any load between 
no load and full load. The maximum 
output of the generator is 200 amperes 
at fifteen volts, but at lower voltages con- 
siderably heavier currents can be ob- 
tained for short periods. This machine 
is separately excited from the high-tension 
switchboard, regulating switches and rhe- 
ostats being provided there. For fine ad- 
justments the field is first set to give ap- 
proximately the required voltage, and the 
exact voltage is obtained by changing the 
field current of the motor. This booster 
set has another useful purpose: that of 
charging defective cells. Generally when 
one cell shows that it is in a bad condi- 
tion it is customary to bring it up by 
overcharging the entire battery. This is, 
of course, an inefficient method. By 
means of this low-voltage booster any one 
cell can be overcharged alone, and thus 
a considerable saving effected. It is 
thought that the saving brought about 
through this convenient testing arrange- 
ment has more than paid for itself. No 
time is lost, nor is there any undue waste 
of power in testing motors, even though 
they have a large capacity. In connection 
with this testing room there is a photo- 
meter room for testing incandescent 
lamps. The equipment has been in use 
for eighteen months and has given con- 
siderable satisfaction.—Abstracted from 
the Electrical Review (London), January 
19. 
a 
Calculation of Dynamos. 

A method is given here by M. L. 
Isambert for predetermining the most 
economical design of dynamos. For ma- 
chines rated at less than 100 kilowatts 
there are generally standard sizes, but for 
larger machines it is customary to make 
special designs. The author has com- 
pared machines made by different com- 
panies, which were exhibited at Paris, and 


February 10, 1906 


found that they differed considerably in 
size, although having the same rating. 
It seemed interesting to him to develop 
a method, based both on theory and prac- 
tice, which would indicate mathemat- 
ically the best dimensions. In order to do 
this it is necessary to adopt certain ratios, 
which may be found for any particular 
type of machine. These are, for example, 
the ratio between the length of the pole- 
span and the polar arc, the leakage co- 
efficients, etc. He takes up the machine 
one part at a time, deduces the formule 
for each and finally brings all these sep- 
arate formule together into a final one 
representing the relation between the 
radius of the armature and various other 
factors. This has the form: 
100 a a? (= } p’ 

5 — í 

"e772 X 10—?pg+0.12vc(p—0.65)] 
In this formula, a is the cost in francs per 
kilogramme of copper on the field, and is 
taken as seven; c is 0.35 franc, the price 
per kilogramme of the shect iron, and g 
is 0.35 franc, the price per kilogramme of 
the field casting. Substituting these 
values, the equation is reduced to the 
following formula: 


(Ppt orn 
= oyip Öt) 


In this, R is the radius of the armature; 


P. 
-a 38 the specific power in watts per 


1,000 revolutions per minute, p is the 
number of pairs of poles, a a factor bring- 
ing in the ratio between the armature re- 
action and the magnetic leakage, and y is 
the percentage of the total power of the 
machine lost in the field. The author has 
tested this formula by applying it to a 
number of designs and has found his 
figures agree with those arrived at from 


practice. He has found this method very 


useful in checking the arbitrarily selected 
dimensions for a new design.—Translated 
and abstracted from L’Industrie Élec- 
trique (Paris), January 10. 
d 

A Study of a Single-Phase Series Motor. 
A four-pole, 200-volt, twenty-five cycle, 
single-phase, alternating-current motor 
has been tested on alternating and direct 
currents by Mr. George I. Rhodes. This 
machine is not of the most recent design, 
and hence its behavior can not be taken 
as an indication of the best that can be ac- 
complished. The results of the study are 
nevertheless interesting. The character- 
istics on direct current are very similar 
to those obtained with a direct-current 
motor of the usual type. The curves 


ELECTRICAL REVIEW 


taken on alternating current at twenty- 
five cycles resemble the direct current 
characteristics, except that the reactions 
of the machine are more apparent. From 
a comparison of the two sets of charac- 
teristics it is found that in both cases the 
torque increases at a greater rate than 
the current, but the alternating-current 
torque is lower than the direct-current 
torque for all values of the current. The 
difference is small at light loads, but 
amounts to about twenty-five per cent at 
fifty amperes. The impressed voltage has 
little effect on the torque, so that the 
machine will start satisfactorily as a 
single-phase motor even at low voltages. 
The speed-current curves taken in the 
two experiments are the same, but the al- 
ternating-current curve is much steeper. 
At light loads it makes little difference 
in speed which way the motor is operated, 
but at heavier loads the speed with alter- 
nating currents is about forty per cent 
below that of the direct-current speed. 
Further, the variation in speed, due to 
changes of voltage, is greater on alter- 
nating than on direct current. The 
curves approach each other as the voltage 
increases. The speed at 170 volts, twen- 
tv-five cycles, is forty per cent below that 
on direct current at the same voltage and 
fifteen per cent lower at 230 volts. The 
large impedance drop in the field-coils is 
responsible for this difference, to a con- 
siderable extent. A comparison of the 
speed and torque characteristics shows 
that the motor is better suited for railway 
work when operated on direct current 
than on alternating current, but it is 
thought that this particular motor is bet- 
ter than direct-current commercial motors 
of the same size. It cannot be expected 
to give as rapid train acceleration as the 
direct-current motor because of the lower 
torque. The running efficiency of this 
motor is between seventy-five and eighty 
per cent with alternating current and 
about eighty-five with direct current. 
The maximum value increases with the 
voltage. When operated on direct cur- 
rents there was no sparking. With alter- 
nating currents sparking, occurred, no 
matter how carefully the brushes were 
fitted to the commutator. It was particu- 
larly bad at the full load of fifty amperes. 
This sparking affected the commutator 
but slightly, though the brushes were 
badly burned. Both commutator and 
brushes ran hot at full load. It was 
found that the position of the brushes had 
considerable influence in the general 
operating characteristics of the motor. 
The torque was slightly increased at all 


current at 220 volts. 
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loads by a backward movement of the 
brushes. The speed was considerably de- 
creased by a forward lead and increased 
by a backward lead. The output for a 
given current, and hence the power-factor, 
were decreased or increased according as 
the brushes were moved in or against the 
direction of rotation. The power-factor 
could be improved seven per cent and the 
maximum output materially increased by 
a proper adjustment of the brushes. This 
improvement lasted only so long as the 
motor was run in one direction, for on 
reversal all of the characteristics became 
worse than ever.—Abstracted from the 
Technology Quarterly (Boston), Decem- 
ber. 
a 

The St. Denis (Paris) Generating Station. 

A large generating station is in course 
of construction at St. Denis, Paris, and 
part of the machinery is already in service. 
Part of the equipment of this station con- 
sists of apparatus already in hand, while 
the remainder will be of the latest types. 
The main plan of the station consists of 
a long generating room with generating 
units arranged in groups, each group be- 
ing furnished with steam from a separate 
boiler house. The present plans call for 
three entirely separate boiler houses. 
These are arranged along the power-house, 
and each is supplied with coal from a 
separate storage house. The output of the 
station will be of two kinds: alternating 
current at twenty-five cycles and at forty- 
two cycles. The first will be three-phase 
for operating motors and motor-genera- 
tors at the substations for developing di- 
rect current. The higher frequency will 
be used for supplying power to lights in 
the outlying districts. Frequencies of 
twenty-five and forty-two—or rather 
forty-one and _ two-thirds—have been 
chosen because of the advantages which ~ 
the ratio of six to ten thus obtained has 
in the design of generators. The equip- 
ment will consist of ten 6,000-kilowatt 
steam-turbine alternators, with provision 
for two additional units of the same size. 
There are also five 300-kilowatt, direct- 
current generators driven by turbines, de- 
livering current at 230 volts. In addition, 
the station contains a group of three mo- 
tor-generator sets for converting the high- 
tension alternating current into direct 
A battery and 
booster charging set are also provided. 
The alternators generate three-phase cur- 
rent at 10,230 volts, and two-phase cur- 
rent at 12,300 volts.—Translated and ab- 
stracted from La Revue Flectrique 
(Paris), January 15, 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 
for methods of increasing the demand for electric service. 


At the electrical show, held at the Coli- 
seum, Chicago, Ill., from January 15 to 
27, the Chicago Edison company took a 
very prominent part in giving publicity 
to the uses of electricity. The company 


machine. Various forms of heating and 
cooking utensils were in operation, and 
many souvenirs were distributed to the 
visitors. Two of the pieces of literature 
distributed attracted a great deal of at- 


SOUVENIR FROM THE CHICAGO EDISON CuMPARY. 


made use of a handsomely appointed 
booth situated at the intersection of the 
two main aisles, every section of this 
booth being designed with a view to giv- 
ing full expression to the educational op- 


AN ATTRACTIVE FOLDER IN RED AND GOLD 
FROM THE CHICAGO EDISON COMPANY. 


portunities an exhibition of this nature 
affords. The “Electric City,” published by 
the Chicago Edison company and the 
Commonwealth Electric Company, was 
printed daily and folded on an elec- 
trically driven printing press and folding 


tention. These were both in the form of 
an incandescent bulb, one being a folder 
which called attention to the advantages 
of various forms of electrical devices. 
This included descriptions of the elec- 
tric curling iron heater, the electric chaf- 
ing dish, the electric coffee percolator, the 
electric flat-iron, the electric heating pad, 
electric fans, closet lights, the luminous 
electric radiator and various auxiliaries. 


The other souvenir, when opened, took 
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the features of the electrical cooking and 
baking demonstration was the free dis- 
tribution of cookies made from a selected 
recipe, cut in the form of an oval with 
the lettering of the Edison trade-mark re- 
produced thereon. 


The following quotation is taken from 
the Electrical Engineer (London), Janu- 
ary 19: 

“Electricity, like other salable commo- 
dities whose virtues are extensively pro- 
claimed, must be brought into the adver- 
tising market if it is to gain a large mea- 
sure of popular support, for the great 
British public are not too prone to go 
over to anything about which they have 
not heard much. As regards electric power 
the gas companies are extremely active 
in bringing power-users to adopt gas eu- 
gines. The electrical company has to 
overcome that competition, together with 
the inertia of the ordinary man against 
change. It is imperative that the num- 
erous advantages of electric lighting and 
driving should be put before him in the 
most attractive light and kept before him 
persistently. The electors of Tyneside 
are being appealed to not only by candi- 
dates for political favors but by the elec- 
trical companies in the district, who have 
formulated a constructive policy which 
will vie with that of either of the political 
parties. ‘Our attitude, reads the com- 
pany’s manifesto, which is being exten- 
sively circulated in the Tyneside districts, 
‘is in favor of a progressively liberal use 
of electric lights as conducing to the most 
efficient home rule and control of financial 


THE Cuicaco Epison COMPANY FOLDER OPENED UP. 


the form of a rather unique fan. This 
attracted a great deal of favorable com- 
mendation, and was not only eagerly 
picked up each night of the show, but 
was retained as an evidence of the genius 
of the present-day advertiser. One of 


questions. Education is leading the com- 
munity to a perception of the fact that 
electricity is more economical than 
Chinese labor, and for these reasons we 
solicit your suffrages? We commend this 
to the support of a wide electorate,” 


February 10, 1906 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Charging Telephone Batteries. 

Hitherto the mercury are rectifier 
manufactured by the General Electric 
Company has been most extensively used in 
automobile work, where it has been found 
to be one of the simplest and most con- 
venient methods:of charging auto- 
mobile ‘storage batteries. The 
same reasons which have led- to 
its adoption for this: purpose also 
adapt it to the requirements of — 
telephone battery charging. Al- 
ready the comparatively low cost, | 
compactness and high efficiency ` 
of this method of transforming 
alternating into direct current 
has created a demand for a tele- 
phone charging panel and this has 
been met by the outfit developed 
by the General Electric Company. 

The neat and compact appear- 
ance of one of these sets is seen 
in the accompanying illustration 
of a thirty-ampere rectifier out- 
fit. It consists of a mercury arc 
rectifier tube mounted on a black 
enameled slate panel with 
switches, instruments, etc., and 
the necessary reactance coils. 
This panel stands seventy-six 
inches high and is twenty-four 
Inches wide, and, as it need stand 
but twenty-four inches from the 
wall, is compact and self-con- 
tained. In the centre of the 
panel the. rectifier is mounted 
in a substantial holder in such a 
manner that the shake necessary 
to start the tube in action can 
be easily given. o 

Grouped about the rectifier are the 


switches and instruments, the whole pre- ` 


senting a neat and attractive appearance. 
The switches include starting, alternating 


aad direct-current line switches and load . 


switches. A circuit-breaker is also includ- 
ed in the direct-current line. High-grade 


instruments -are supplied, the ammeter | 


having its zero at the centre of the scale 


Sq a8 to read in either. direction. There 


18_also provided an external shunt with 
thirty-foot leads eo that the current may 
be measured at a convenient point. A 
small selective switch, shown at the left 
centre of the panel, is so connected that 
the direct-current voltage may be con- 
veniently taken across the battery ter- 
minals, rectifier terminals, ete. 


On the floor beneath the panel proper 
is located the reactance coil for adjusting 
the alternating-current supply, thereby 
controlling the direct current. In addi- 
tion the General Eleetric Company fur- 
nishes with this outfit a suitable reactance, 
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ALTERNATING-CURRENT RECTIFIER FOR CHARGING 


TELEPHONE BATTERIES. 


which is so connected that it reduces the 
humming on the telephone circuits to a 


minimum. Tests of this rectifier, made by 


the American Telephone and Telegraph 
Company, indicate that there is no noise 
on the line when the batteries are being 
charged. This is a point of great impor- 
tance in the satisfactory operation of any 
charging device for. telephone service. 


+ 


The contract for the electrical equipment 
of the road between Pittsburg and Butler, 


to be operated by the Pittsburg & Butler 
Railway Company, has been awarded to 
the Westinghouse Electric and Manufac- 
turing Company. The road is thirty-three 
miles long and will be equipped with 
single-phase, alternating-current appa- 
ratus. | 


The New Home of the Central 
Electric Company. 


On the morning of February 11, 1905 
—just about one year ago—the offices and 
warehouse of the Central Electric Com- 
pany, Chicago, Ill., were entirely destroyed 
by fire.. Attention has been called to 
the remarkable celerity with which ar- 
rangements for installing a new equip- 
ment and resuming business were made 
within one hour after the usual time for 
opening. It will be of interest now to 
know that on February 1, 1906, the com- 
pany is fully established in a new build- 
ing built especially for its requirements. 
The company has a floor space approxi- 
mating 60,000 square feet, and the equip- 
ment includes every modern appliance to 
facilitate the prompt handling of business. 
The stock of goods is complete in every 
detail and the company is starting out to 
make a new record for quick shipment of 
orders. The new building is located at 
264-270 Fifth avenue, Chicago. 

arena: 


An Important Understanding in the 


Manufacture of Incandescent 
Lamps. 


The American Electric Company, of 
New Jersey, and the Missouri American 
Electric Company, of Missouri, announce 
that an understanding has been arrived al 
between the General Electric Company, 
the Edison Electric Light Company, the 
American Electric Company and the Mis- 
souri American Electric Company relative 
to the patent litigation against the Mis- 
souri American Electric Company, such 
arrangement being satisfactory to all the 
parties in interest. The companies an- 
nounce that “all such litigation between 
the partics has been terminated and that 
the American Electric Company, of New 
Jersey, and the Missouri American Elec- 
tric Company, of St. Louis, Mo., have the 
legal and undisputed right to the use of 
all patents on which monopoly is claimed 
by the National Association of Licensed 
Manufacturers of Incandescent Lamps.” 
The company also states that it is “the 
only company in the United States work- 
ing under our own patented machinery 
and processes, with the legal right to use 
al] patents under which the National As- 
sociation of Licensed Manufacturers of 
Incandescent Lamps are licensed.” 
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Some Recent Allis-Chalmers 
Installations. 

The new Crystal City works of the 
Pittsburg Plate Glass Company, now 
under construction at Crystal City, Mo., 
when completed will be equipped with one 
of the largest electrical plants of its kind 
in the country. A’ notable feature of 
the power equipment for the new plant 
is the installation of an 1,800-brake-horse- 
power Allis-Chalmers gas engine unit di- 
rect-connected to a 1,000-kilowatt gener- 
ator. This engine is of the well-known 
four-cycle, double-acting Nurnberg type. 
It is a horizontal, four-cylinder, twin-tan- 
dem engine with a forty-two-inch stroke 
and a speed of 107 revolutions per min- 
ute. The unit is designed to operate from 
producer gas. All moving parts are ar- 
ranged for automatic and continuous lub- 
rication under pressure. The gas engine 
and alternator will be arranged to run in 
parallel with other units. This company 
has also purchased the famous “Big Re- 


liable” Allis-Chalmers horizontal and ver- 
tical compound engine which, with its gen- 
erator, was used during the Louisiana Pur- 
chase Exposition at St. Louis. This unit 
will be installed at the new Crystal City 
plant. The “Big Reliable” is of the type 
designed for the Manhattan power-house, 
New York city. It is direct-connected to 
a Bullock 3,500-kilowatt, 2,200-volt, three- 
phase, twenty-five-cycle generator with a 
speed of seventy-five revolutions per min- 
ute. 

In mining the Allis-Chalmers Company 
has recently made a number of installa- 
tions. One of these is the installation cf 
a complete electric power plant equipment 
for the MeKell Coal and Coke Company, 
of Glen Jean, W. Va., at the mining prop- 
erties at Kilsyth, W. Va. The new equip- 
ment will consist of a twenty-six-inch by 
forty-two-inch heavy-duty Allis-Chalmers 
engine and generator unit, 500 kilowatts, 
twenty-five cycles, with switchboard, light- 
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DouBLE-AcTING, TANDEM, NURNBERG Gas ENGINE—1 
DrIRECT-CONNECTED, ALTERNATING 
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ning arresters, rotary converters and trans- 
former equipment complete. The Allis- 
Chalmers Company will superintend the 
erection of the plant at Kilsyth and the 
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an order from the Canadian Forty-Mile 
Gold Dredging Company, Toronto, Cana- 
da, for a special gold dredge equipped with 


five and one-third-cubic-foot buckets. The _ 
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TERNATOR INSTALLED IN THE PowER-Hovusk OF 
TH BEND RAILROAD COMPANY, FAIRFIELD, IND. 


contract covers the entire machinery equip- 
ment complete ready for operation, includ- 
ing an electric light plant, two boilers of 
100 horse-power each, engines, pumps, etc. 
The dredge will be ready for use early 
in May. 

For general lighting and power pur- 
poses the Belleville Gas and Electric Com- 
pany, composed entirely of local capitalists 
of Belleville, Ill., has completed arrange- 
ments through the St. Louis office for the 
purchase of a Reliance Corliss engine unit 
direct-connected to an Allis-Chalmers al- 


ALLISs-CHALMERS UNIT INSTALLED IN PLANT oF CEDAR Rapips & MARION RAILWAY, SIMILAR 
TO THAT OF THE W 


INONA INTERURBAN RAILWAY COMPANY, WINONA LAKE, 


substations, which are expected to be ready 
for operation in April. 

The Canadian representatives of the Al- 
lis-Chalmers Company recently received 


IND. 

ternating-current generator unit with ex- 
citer and auxiliary apparatus. The en- 
gine will be of the heavy-duty type, thirty- 
inch by forty-eight-inch, non-condensing, 
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direct-connected to a 550-kilowatt, sixty- 
cycle Allis-Chalmers generator. 

For interurban railway work the Wino- 
na Interurban Company proposes to run 
a line from Warsaw to Goshen, Ind.— 
about twenty-seven miles. The Allis- 
Chalmers Company will furnish the elec- 
trical equipment for the proposed line, 
including power-house and machinery, 
through the Electrical Installation Com- 
pany, of Chicago. It is expected that the 
line will be in operation by April. The 
equipment specified will consist of two Al- 
lis-Chalmers cross-compound, condensing 
engines to drive two 600-kilowatt Allis- 
Chalmers alternators, twenty-five cycles; 
six quadruple seventy-five-horse-power mo- 
tor equipments; one 300-kilowatt alter- 
nator ; three 300-kilowatt rotary converters 
with transformers, reactance coils, ete., and 
the usual auxiliary apparatus for subsia- 
tion equipment. 

TEENER 
The “Paragon” Sewing-Machine — 
Transmitter. 

The accompanying illustration shows 
the factory-type, direct-current ‘“Para- 
gon” sewing-machine transmitter placed 
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and starts the motor, and further depres- 
sion gradually increases the speed of the 
machine ae desired. 
——_~-> 
Blake Compressed Cleats. 
The accompanying illustrations show a 
new form of cleat which the Blake Signal 


COMPRESSED CLEATS. 
and Manufacturing Company, 246 Sum- 
mer street, Boston, Mass., has placed on 
the market for all interior low-voltage wir- 


COMPRESSED CLEAT AND SINGLE CORD. 


ing where the Blake insulated staples can 
not be driven. These cleats are designed 
to be used where circuits run over plas- 
tering and similar substances. The cleats 
are treated so as to be impervious to damp- 
ness and moisture. They will not break 


‘t PARAGON ” SEWING-MACHINE TRANSMITTER. 


on the market by the Stanley-G. I. Elec- 
tric Manufacturing Company, Pittsfield, 
Mass. This machine represents the latest 
development in the art of operating sew- 
Ing machines by means of electric motors. 
The drive between the sewing machine 


and the transmitter is positive, with a f 


speed variation ranging from a few stitches 
per minute to the maximum. As may be 
seen from the illustration, a light rod is 
Provided to connect the operating switch 
with the treadle of the machine. A gentle 
pressure on the treadle opens the switch 


under the blow of a hammer, so that wire 
nails may be used as well as screws. When 
«stringing long runs of wire the end cleats 


COMPRESSED CLEAT 


will hold the slack until the wire is se- 
cured at intermediate points. The illus- 
trations show the application of this cleat 
with either single or double cord. 
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The Redding Automatic Time 
Switch. | 
The automatic time switch shown in 
the accompanying illustration is made by 
the Redding Automatic Time Switch Com- 
pany, Boston, Mass. This time switch is de- 
signed especially for use on poles for 


REDDING AUTOMATIC T™E Swirtcn. 


street lighting. It is also made for turn- 
ing off electric signs for lamps in store 
windows, for lamps in halls of apartment 
houses and for other positions where a 
selective turning on or off of the current 
is desired. The time switch is operated 
by a Seth Thomas duplex eight-day clock. 
The wires pass up through the bottom of 
the case directly to the switch and are 
entirely concealed, avoiding risk of short- 
circuiting. The switch is operated by a 
strong steel spring, and the instrument is 
provided with a seven-day wheel, by means 
of which the switch can be made to op- 
erate every day or to skip holidays or other 
times when the lights are not wanted. The 
switch is enclosed in an ornamental iron 


AND DOUBLE Corp. 


case, made waterproof, and fitted with a 
rubber packing, so as to make it water- 
tight and keep out the rain when the 
door is closed. 
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A New Departure in Trolley Wheels. 


The H. W. Johns-Manville Company, 
New York city, has recently placed on the 
market a new form of trolley wheel, made 
of absolutely pure copper, purified, 
hardened and made tough by a special 
treatment. These wheels have been sub- 
jected to severe tests in actual service 
and, the company claims, have demon- 
strated exceptional qualities. The salient 
feature of the pure copper wheel which 
will appeal to the operating railroad 
man is economy. The company claims a 
greater mileage and a smoother wear- 
ing, with the elimination of pitting or 
burning. 

-In the manufacture of these wheels 
the hest grade of pure lake copper is used, 
and this is treated chemically so as to re- 
duce to a minimum any ingredients there 
may be in the copper in its crude state 
and by a further chemical process exclud- 
ing the action of the atmosphere, subject- 
ing the copper to the action of carbon 
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Crouse- Hinds Company’s 
“ Condulets.” 

The Crouse-Hinds Company, Syracuse, 
N. Y., has placed upon the market a new 
and complete line of conduit fittings under 
the trade-mark “Condulets.” 

This line of conduit fittings will appeal 
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‘t CONDULET ” FoR SERVICE ENTRANCE WIRES. 


to all electrical men who have had any- 
thing to do with engineering or installing 
conduit for surface interior wiring. 

The plumber and steam fitter have for 
many years had a complete line of fittings 
to meet all conditions of their work; but 


New TROLLEY WHEELS AND BUSHING. 


to remove oxygen and to render the cop- 
per solid when cast, thus increasing its 
malleability and durability. A still fur- 
ther process toughens the metal without 
hardening it, with the result that the wear 
is reduced to a minimum, and the con- 
ductivity of the. wheel, the company 
claims, is equal to that of the wire. 

These wheels are furnished with the 
“J-M” special trolley-wheel bushings. 
made from a special metal peculiarly 
adapted for this purpose. The tenacity 
of this metal, it is stated, is equal to mild 
steel with a compressive strength of about 
130,000 pounds per square inch. Its duc- 
tility and toughness are such that it will 
not crack when distorted by this load. 
These bushings are packed with specially 
prepared packing, which is not only anti- 
friction, but also a lubricant of. high 
grade. 


—_> 

The Consolidated Light and Power 
Company is completing at Pluma, South 
Dakota, a 6,000-horse-power plant for 
light and power for its mining operations. 
Electrical treating of ores on an extensive 
scale is to be taken up. 


the electrician has been greatly handi- 
capped by being unable to obtain a com- 
plete and standard line of fittings and 
has been obliged to meet, the require- 
ments and conditions as they arose as best 
he could with improvised devices. 


*CONDULET” FoR Rie Conpcrt. 


The catalogue descriptive and illustra- 
tive of “Condulets” just published by the 
Crouse-Hinds Company makes it possible 
for the electrical man to select fittings 
which will meet practically all of his re- 
quirements in connection with the instal- 
lation of conduit the same as the plumber 
and steam fitter have been able to do for 
so long. Heretofore when it was desired 
to continue from conduit to open work 
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there has been difficulty in securing a fit- 
ting to meet the requirements of the Na- 
tional Electrical Code reading : 

“Wires must be rigidly supported on 
non-combustible, mnon-absorptive insula- 
tors, which will separate the wires from 
each other and from the surface wired 
over in accordance with the following 
table: 


Distance from Distance bet ween 
Voltage. Surface. Wires. 
0to300 Winch 2% inches” 


By the use of “Condulets” the above 
requirement is properly taken care of and 
the fittings are so designed and arranged 
that the wires leave the conduit with the 
proper separation and protection. 

The appearance of these fittings will also 
appeal to those desiring to install a neat 
and complete system of conduit wiring 
and the many places where “Condulets” 
can be used to advantage, and where there 
is nothing else that will meet the re- 
quirements, will be readily seen by those 
familiar with conduit construction after 
having once looked over this catalogue of 
the Crouse-Hinds Company on “Condu- 
lets.” These “Condulet” fittings are also 
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PATENTS PENDING 


‘*‘CONDULET” WITH COVER FOR WEATHER- 
PROOF SOCKETS. 


very effectively used where conduit work 
is installed to apparatus such as motors, 
arc lamps, rheostats, knife switches and 
meters. 

The Crouse-Hinds Company is rapidly 
developing this line of fittings further than 
they have yet shown and promise as com- 
plete a line of fittings as the plumber 
and steam fitter now have at their dis- 
posal. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


SOUTHERN NEW ENGLAND TELEPHONE COMPANY TO 
ISSUE NEW STOCK—At the annual meeting of the stockholders 
of the Southern New England Telephone Company, held at New 
Haven, Ct., January 30, the directors were unanimously authorized 
to issue $1,000,000 new stock, making the total issue $6,000,000. The 
old directors and officers were reelected. 


CANADIAN PACIFIC PLANS—lIt has been announced that the 
substitution of electricity for steam as a motive power is under 
consideration by the Canadian Pacific Railway. It is expected that 
tests will be made within the next six months on the Montreal- 
Quebec section. If this experiment should prove successful the whole 
line of railway may be gradually converted into an electric road. 
According to the present intentions the preliminary tests will be 
made with power from the Shawinigan falls. 


TO SELL THE LACKAWANNA & WYOMING VALLEY ELEC- 
TRIC RAILWAY—lIt was reported last week that negotiations were 
virtually completed for the purchase of the Lackawanna & Wyoming 
Valley third-rail system between Wilkesbarre and Scranton, Pa., 
by the American Railway Company, which has recently secured 
control of nearly all of the traction lines in Scranton and vicinity. 
This third-rail system was built at an estimated cost of $6,000,000. 
This amount is outstanding in collateral notes secured by the stock 
of the company, which it is purposed to pay off by the proceeds bf 
the sale. . 


NEW POWER PLANT FOR COLORADO—Plans have been file 
at Gunnison, Col., looking to the building and equipping of a large 
reservoir and power plant by Albert B. Sanford, of Denver, Col. 
It appears that Mr. Sanford has located an ideal point where a 
large storage capacity can be had, and where the stream shows 
ample fall in Taylor park and in the cafion below. It is purposed 
to construct a dam 150 feet high. At 100 feet the lake thus formed 
will have a capacity of nearly four and one-half billion cubic feet, 
and will cover 2,000 acres. Estimates place the amount of available 
power at from 25,000 to 30,000 horse-power. 


TRANSMISSION LINE BEING RUN TO APIZACO AND 
PUEBLA, MEXICO—The Mexican Light and Power Company, 
Limited, has begun work on the construction of a new transmission 
line from the Necaxa transmission line at Irolo to Apizaco and 
Puebla. This branch transmission line, including the receiving and 
distributing stations at Puebla, will necessitate an expenditure of 
about $2,000,000 Mexican money. The construction of the line 
will be in charge of Lewis W. Henry, superintendent of the trans- 
mission department, and the works at Puebla will be under the 
care of Melton Ulmer, assistant general manager of the company. 
The company expects to be able to supply electrical energy to the 
city of Puebla in about six months. 


BIG SPOKANE RAILWAY COMPANY—The Inland Empire Rail- 
way Company has been formed with a capital of $20,000,000 at Spo- 
kane, Wash. It is understood that the prime purpose of the cor- 
poration is to consolidate the present electric lines of the Graves 
group into a large system radiating in all directions from Spokane. 
The new corporation, which wil] have an authorized issue of 
$10,000,000 in common stock and an equal amount in preferred stock, 
is organized by J. P. Graves, president of the Spokane Traction 
Company and of the Spokane & Inland Company; F. A. Blackwell 
and Waldo G. Paine, of the Coeur d’Alene & Spokane Railway Com- 
pany; F. Lewis Clark and Aaron Kuhn, of the Spokane & Inland 
Company; W. G. Graves, attorney for the Graves lines, and W. G. 
Davidson, of the Spokane Terminal Company. 

READING UNITED TRACTION COMPANY TO ERECT LARGE 
POWER-HOUSE—One of the improvements to be made by the 
United Traction Company at Reading, Pa, during the present year 
will be the erection of a modern power-house along the west bank 
of the Schuylkill river. This will be a one-story brick structure 
150 feet by 600 feet. The plant will be capable of furnishing 10,000 
horse-power, and the most modern equipment will be introduced. 
The object of the company is to provide for future needs of the pub- 


lic. It will be possible to supply electricity not only in the city, 
but in the suburban towns and rural districts along the lines of the 
various trolleys. It is estimated that the plant, when completed, 
will cost in the neighborhood of $1,000,000. Operations will be com- 


menced early in the spring, or as soon as the site is definitely 
located. 


A NEW INTERSTATE TELEPHONE COMPANY—The New 
State Telephone Company, organized under the laws of Iowa, has 
filed articles of incorporation with a capital stock of $1,000,000. 
The incorporators are Charles G. Cockerell, Jefferson, Iowa; W. H. 
Leathers, of Leathers; M. M. Head, of Jefferson; J. C. Hammond, 
of Mapleton; T. B. Lutz, of Mapleton; Joseph Mattes, of Obebolt, 
and Ira Conger, of Cherokee. The new concern specifies that it 
intends to do a general telephone business and establish lines in the 
states of Iowa, Minnesota, Nebraska, South Dakota, North Dakota, 
Kansas, Missouri and Illinois. The company reserves the right to 
exempt the private property of its members or stockholders from 
liability for corporate debts. In the division of capital stock it is 
provided that $500,000 shall be preferred stock and $500,000 shall 
be common stock. 


STEEL TOWERS FOR CONSTRUCTION WORK—Preparations 
are being made by the Iroquois Construction Company, the con- 
tracting company that is building the transmission line of the 
Niagara, Lockport & Ontario Power Company, for the erection of 
another double line of steel towers alongside the line which is par- 
tially completed from Lockport to Syracuse, N. Y. This will make 
four lines of towers between the two cities, and it is stated that 
when the four-tower line is fully equipped it will carry cables enough 
to transmit 120,000 horse-power, or within 60,000 horse-power of 
the total energy that the Niagara, Lockport & Ontario Power Com- 
pany can obtain from the Ontario Power Company under the exist- 
ing contract. The contract provides for selling to the Niagara, 
Lockport & Ontario Power Company 60,000 horse-power by the Cana- 
dian company, and an option on 120,000 horse-power—in all, 180,000 
horse-power being available to the American company. 


UNITED RAILWAYS OF SAN FRANCISCO—At the meeting 
of the stockholders of the United Railways Investment Company, 
of San Francisco, held in Jersey City, N. J., a plan to increase the 
capital stock was agreed to. The common stock was increased from 
$10,000,000 to $25,000,000. The new stock is to be used for the pur- 
pose of paying back dividends on the preferred aggregating $900,000, 
and to take over a majority interest in the Philadelphia company. 
In addition to increasing the common stock of the United Railways 
Investment Company the stockholders authorized the directors to 
issue 40,000 shares of the increased capital to directors and officers 
of the subsidiary companies at not less than par. It was decided 
to take up the matter of giving the right to employés of subsidiary 
companies to purchase stock at a subsequent meeting. It was also 
decided to authorize the directors of the United Railways Invest- 
ment Company to purchase $1,000,000 of the notes of the company, 
and to set aside, at their discretion, $1,000,000 of the stock of the 
company for that purpose. 


GRAND FALLS POWER COMPANY TO BEGIN WORK—The 
Grand Falls Power Company, which is purposing the development 
of the Grand Falls water power at Grand Falls, New Brunswick, 
to generate electricity, has forwarded plans and specifications to 
Ottawa, and is awaiting the approval of the Governor-General. The 
company purposes to construct a concrete dam at a point 750 feet 
above the falls, across a narrow portion of the river.’ The dam will 
be twenty-eight feet high and 540 feet long between abutments. 
It is estimated that the dam will effect a back water of about twelve 
miles. The forebay and gatehouse will be located in the cove of 
the upper basin near the Portage road, and some 1,500 feet above 
the falls. This will be built of concrete reenforced with steel rods. 
Seven reenforced concrete conduits will converge from the forebay 
and enter the hillside close together. The top of the underground 
tunnel will be from eighty to 100 feet beneath the town, and the 
conduits will be connected by steel feeder pipes with a power-house 
on the lower basin below the falls. 
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NEW INCORPORATIONS. 
LANSING, MICH.—Watson Telephone Company. $5,000. 
NEOLA, KAN.—Neola Mutual Telephone Company. $1,000. 


MINNEAPOLIS, MINN.—Lincoln County Telephone Company. 
$50,000. 


ABILENE, KAN.—Riverside Light and Power Company. 
$50,000. 


COLUMBUS, OHIO—The Lancaster Telephone Company. In- 
creased from $100,000 to $150,000. 


ALBANY, N. Y.—Columbia Telephone Company, of Columbia 
county. Increased from $50,000 to $200,000. 


SALT LAKE CITY, UTAH—The Citizens’ Heating and Power 
Company. Increased from $2,500 to $500,000. 


SAN FRANCISCO, CAL.—The General Electric Power Company, 
of California. Increased from $1,000,000 to $7,500,000. 


LINCOLN, NEB.—Star Telephone Company. $1,440. Officers: 
W. D. Sherwood, president, and F. R. L. Brust, vice-president. 


ELKHART, ILL.—Elkhart Independent Telephone Company. 
: $1,250. Incorporators: G. G. Taylor, A. W. James, J. C. Taylor. 


SPRINGFIELD, ]LL.—Grand Telephone Company, El Paso. 
$1,100. Incorporators: E. P. Armstrong, J. C. McGraw, C. A. Gull. 


DONGOLA, ILL.—Dongola Home Telephone Company. $2,500. 
Incorporators: B. F. Crabtree, Thomas R. Baugh and J. F. Kar- 
raker. 


GUTHRIE, OKLA.—The Hennesey Electric Light, Power and 


Ice Company. $15,000. Directors: Fred Ehler, J. W. Smith and 
C. C. Smith. 


HOOPESTON, ILL.—Hoopeston Gas and Electric Company. 
$200,000. Incorporators: Frederick A. Platt, William L. Jenks, 
Henry L. Hanley. 


GLENWOOD, WIS.—Glenwood & Downing Light and Power 
Company. $15,000. Incorporators: Fred T. Yates and A. Yates 
and F. W. Downs. 


MADISON, WIS.— Telephone and Telegraph Company, Mil- 
= waukee. $25,000. Incorporators: Samuel E. Hall, E. A. Conway 
and L. J. Conway. 


WASHINGTON, N. J.—The Washington Electric Company. 
$50,000. Incorporators: William H. Houston, William W. Severing, 
William P. Greene. 


SPRINGFIELD, ILL.—Chillicothe Water, Light and Power Com- 


pany. $75,000. Incorporators: W. H. Foster, Frank H. Earl and 
Charles A. Kingsbury. 


SPRING . GROVE, ILL.—Spring Grove Telephone Company, 
Spring Grove. $10,000. Incorporators: Joseph E. Meredith, Anton 
Schaefer, Henry C. Sweet. 


AUSTIN, TEX.—The Rising Star Electric Light Company, of 
Eastland county. $10,000. Incorporators: H. E. and W. E. Ander- 
son and W. A. McSpadden. 


MADISON, WIS.—The York Center Telephone Company, of Loyal 
Clark county. $1,000. Incorporators: W. J. Bush, C. H. Brown, 
and Dr. H. H. Christofferson. 


PIERRE, S. D—Pioneer Rural Telephone Company, Hitchcock, 
Beadle county. $5,000. Incorporators: Charles A. Phillips, James 
Murphy and John E. McGill. 


NASHVILLE, TENN.—The Mountain City Telephone Company. 
$5,000. Incorporators: J. W. Tipton, R. E. Donnelly, J. M. Lacy, 
L. F. Miller and J. L. Curtis. 


SPRINGFIELD, ILL.—Hardin County Telephone Company, 
Elizabethtown. $6,000. Incorporators: Tudorf O. White, Daniel W. 
Whittenberg and Robert Thacker. 


OLYMPIA, WASH.—Spokane Northern Electric Railway Com- 
pany, of Spokane. $250,000. Incorporators: Francis H. Cook, 
L. C. Cook and Austin A. Gubser. 


BOSTON, MASS.—Bolton Telephone Company. $1,500. Officers: 
president, Edward D. Emerson; treasurer, J. Wilkinson Clapp; 
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directors, Edward D. Emerson, J. Wilkinson Clapp and Guy T. 
Emerson. 


NASHVILLE, TENN.—The Elizabethton Lighting and Power 
Company. $5,000. Incorporators: L. F. Miller, J. M. Lacy, J. L. 
Curtis, J. W. Tipton and E. E. Hunter. 


INDIANAPOLIS, IND.—Bloomington Southern Railway Com- 
pany. $50,000. Directors: John C. Welling, J. F. Titus, W. G. 
Bruen, Blewett Lee and A. P. Humburg, all of Chicago. 


MILWAUKEE, WIS.—Ettrick Telephone Company, Ettrick, 
Trempealean county. $8,000. Incorporators: F. A. Knutson, H. O. 
Syverson, A. J. Hogden, H. C. Erickson and A. M. Hilleckson. 


LANCASTER, PA.—Akron, Brownstown & Lancaster Street Rail- 
way Company. $66,000. Directors: Dr. A. V. Walter, Browns- 
town; J. Scott Dickey and Frank J. Rieker, Lancaster, and George 
D. Landis, Landis Valley. 


CAMDEN, N. J.—The Lexington & Interurban Railways Com- 
pany. To operate and maintain electric railways in the state of 
Kentucky. $4,000,000. Incorporators: Frank R. Hansell, John A. 
MacPeak, George H. B. Martin. 


INDIANAPOLIS, IND.—The Capital Circuit Traction Company. 
$10,000. To build an interurban line between the cities of Greens- 
burg, Noblesville, Lebanon, Danville, Martinsville, Franklin and 
Shelbyville. Directors: James N. Crabb, C. Eugene Worth, Charles 
E. Averill, A. R. Tucker and J. W. Trotter. 


OLYMPIA, WASH.—The Montana Miners’ Electric Railway and 
Power Company. To construct and maintain an electric railway 
from Libby, Mont., to suburban towns. $150,000. Incorporators: 
W. R. Sharp, W. H. Lueders, H. H. Howard, C. R. Fairman, 
all of Tacoma, and R. J. McCorkle, of Libby. 


CHARLESTON, W. VA.—Briar Creek Railway Company. To 
build and operate a railroad from Brounland, on the Coal River & 
Western Railway, to the mouth of Davis creek, on Kanawha river. 
$100,000. Incorporators: Thomas L. Broun, D. G. Courtney, C. C. 


Watts, D. C. T. Davis, Jr., and E. Fontaine Broun, all of Charles- 
ton, W. Va. 


WELLSBURG, W. VA.—Wellsburg, Bethany & Washington Rail- 
way Company. To build a railroad from Wellsburg to Washington. 
$150,000. Incorporators: T. E. Camblett, of Bethany, W. Va.; H. 
C. Lazear, W. W. Beal, Jr., J. S. Liggett, S. George, Robert Scott, 


B. F. Harden, F. A. Chapman, of Wellsburg, and Frank H. Mann, 
of Cleveland, Ohio. 


MARYSVILLE, OHIO—Union County Telephone Company. To 
construct lines connecting Marysville, Richwood, Magnetic Springs, 
Milford Center, Warrensburg, North Louisburg, Mechanicsburg, 
Mount Victory, West Mansfield, East Liberty, Middlesburg and 
Rosedale. $200,000. Incorporators: N. E. Liggett, Wallace C. Ful- 
lington, W. O. Shearer, George P. Whitney, E. Courtright. 


OSCEOLA, WIS.—Osceola Farmers’ Mutual Telephone Company. 
To conduct a telephone system in Polk, Barron, St. Croix and Bur- 
nett counties, Wisconsin, and in the state of Minnesota. $25,000. 
Directors: John Getschel, Sam Francois, A. E. Roese, Charles H. 
Oakley, George A. Taylor, Osceola; Anton Nelson, Frank L. Corey 


and George F. Clark, Dresser Junction, and A. F. Bursch, Otisville, 
Minn. 


CLINTON, IOWA—People’s Gas and Improvement Company. 
Organized for the purpose of acquiring interurbans, street raliway, 
gas and electric interests and to operate properties in which the 
Officers are interested. $500,000. Officers: president, George H. 
Higbee, of Burlington; vice-presidents, E. C. Walsh, Albert N. 
Edwards and Edward Hidden, the latter two of St. Louis; secre- 
tary and treasurer, C. H. Walsh, of Burlington. 


LINCOLN, NEB.—Omaha & Southern Interurban Railroad. To 
build a line from Omaha to Fort Crook, Neb., through South Omaha 
and Sarpy county, to Bellevue and Fort Crook, with privilege of 
extension south through Cass, Otoe, Nemaha and Richardson coun- 
ties to the southern line of the state at some point in Richardson. 
$1,000,000. Incorporators: G. C. Barton, G. W. Wattles, W. V. 
Morse, F. T. Hamilton, W. A. Smith, C. R. Tyler. 
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ELECTRIC LIGHTING. 


MARION, MICH.—The Marion council has awarded to E. S. 
George a franchise for electric lights. 


LANCASTER, N. Y.—The Lancaster village trustees have entered 
into a five-year contract for street lighting. ` 


TOLEDO, OHIO—The Toledo Gas, Electric and Heating Com- 
pany has accepted the nine-cent commercial electric lighting rate 
fixed by the former city council. 


CORINTH, MASS.—Corinth has granted a franchise for an elec- 
tric light plant to W. J. Lamb, Simon Rubel, M. T. Bynum, Abe 
Rubel, of Corinth, and C. Lennen, of Chicago. 


HARRISBURG, PA.—The following officers were elected by the 
Harrisburg Light, Heat and Power Company: president, E. Z. Wal- 
lower; vice-president, Harry C. Ross; general manager, Charles H. 
Kinter; secretary and treasurer, H. W. Stone. 


NEWBURGH, N. Y.—At the annual meeting of the Newburgh 
Light, Heat and Power Company the following officers were elected: 
president, W. R. Beal; secretary and treasurer, T. R. Beal; directors, 
W. R. Beal, T. R. Beal, John L. Wilkie, F. N. Bain, R. A. Davidson. 


STEWARTSTOWN, PA.—It is reported that York capitalists 
have purchased the George W. Riley property on Deer creek, in 
Harford county, and that an electric power plant will be built to 
furnish electricity for Stewartstown borough and the surrounding 
country. 


PLEASANTVILLE, N. J.—The Pleasantville city council has 
awarded the lighting contract to the Pleasantville Electric Com- 
pany to furnish lights for the borough at the rate of $50 per lamp. 
The lights are to burn from sunset to midnight. The contract is 
for five years. 


TEKOA, WASH.—The Tekoa town council has granted the 
Mahoney Electric Light and Plumbing Company a twenty-five-year 
franchise to furnish electric light, heat and power in the town. By 
the provisions of the ordinance the council is to fix the maximum 
rate for light for municipal purposes. 


ALBANY, N. Y.—In the application of the Broadalbin Electric 
Light and Power Company for a certificate of authority to do busi- 
ness and for consent to issue $50,000 of stock and $50,000 of bonds, 
an order was issued by the commission allowing the company to 
issue $40,000 of bonds and $7,500 of stock. 


ALBANY, N. Y.—In the matter of the application of the Genesee 
County Electric Light, Power and Gas Company for consent to 
increase its capital stock from $100,000 to $250,000 and to issue 
stock and bonds to the amount of $300,000, the state commission 
of gas and electricity denied the application. 


SCRANTON, PA.—At a meeting of the Suburban Electric Light 
Company officers and directors were reelected. They are: president, 
A. L. Snowden; vice-president, G. M. Hallstead; secretary, treasurer 
and general manager, E. M. Stack. Besides the foregoing the direc- 
tors are W. F. Hallstead, F. E. Platt, M. W. Colins, A. L. Francois, 
B. Morse and F. B. Ball. 


BOSTON, MASS.—The Stanislaus Power Company, of Hartford, 
Ct., which was recently incorporated by Boston capitalists, has per- 
fected its organization. John R. Rice, of Boston, has been elected 
President; Elijah H. George, of Boston, vice-president; Henry W. 
Palmer, of Boston, secretary, and Nathan Anthony, of Boston, treas- 
urer. The concern has an authorized maximum capital stock of 
$10,000,000, and it is organized to develop an ambitious electric 
power enterprise in California. 


MONTPELIER, VT.—At a special meeting of the board of direc- 
tors of the Consolidated Lighting Company it was voted to make 
extensions to the system which will amount to about $100,000. The 
directors at the meeting were George G. Moore, A. D. Bennett and 
W. F. Davidson, of Port Huron, Mich.; J. E. Davidson, of Mont- 
pelier, and F. W., Morse, of Montpelier. The company will put in 
additional water-wheels in the Bolton falls plant, and will increase 
the capacity of that plant from 2,000 to 4,200 horse-power, which, 
with the 3,000 at the Pioneer plant, will give the company 7,200 
horse-power. 
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BLECTRIC RAILWAYS. 


CINCINNATI, OHIO—The Cincinnati, Milford & Loveland Trac- 
tion Company will be extended to Columbus. 


READING, PA.—The Boyertown & Palm Street Railway Com- 
pany has commenced operations on the proposed new road from 
Boyertown to Swamp, in Montgomery county, a distance of six 
miles. 


VICKSBURG, MICH.—The Vicksburg council has granted the 
Kalamazoo, Elkhart & South Bend Traction Railway Company a 
franchise to build and operate an electric railway on certain streets 
in the village. 


FREDERICKTOWN, OH!IO—Preliminary work on the Galion 
Southern Electric Railway is being pushed as rapidly as conditions 
will permit. The proposed line will run from Fredericktown to 
Galion, touching five villages en route. 


DOYLESTOWN, PA.—The Doylestown town council has granted 
a franchise to the Perkasie, Doylestown & New Hope Street Rall- 
way Company. The latter will build a line between Perkasie and 
New Hope during the coming summer. 


LIMA, OHIO—The Western Ohio Electric Railway has com- 
pleted the thirty-two miles of new road between Findlay and Lima, 
Ohio, thus uniting the trolley systems of northwestern and south- 
western Ohio, permitting through service from Cleveland to Cin- 
cinnati. 


MENOMINEE, MICH\—Upper peninsula capitalists are organiz- 
ing a corporation to build an interurban line to connect with Iron 
Mountain, Quinnesic, Norway, Vulcan, Loretto and Waucedah, 
Mich.; Commonwealth, Florence and other points in Wisconsin. 
The power will probably be generated at Twin falls, near Iron 
Mountain. The franchises are already secured. It is expected that, 
in time, this line will connect with the electric road now being built 
from Menominee to Escanaba, thus completing a circuit covering 


- rich territory. 


BOSTON, MASS.—The Boston Elevated Company will increase 
its rolling stock so as to have the additional equipment ready by 
summer, to the extent of forty-five elevated and thirty-seven surface 
cars. The elevated cars cost close to $10,000 each, making the 
total expense of the forty-five cars $450,000. The surface cars are 
slightly less expensive, costing about $7,000 each, so the new surface 
equipment will involve an expenditure of about $260,000, making 
the entire cost of new rolling stock about $700,000. 


MIDDLEBROOK, VA.—The Virginia Valley Traction Company at 
its stockholders’ annual meeting elected officers as follows: J. Frank 
Clemmer, president, Middlebrook, Va.; J. M. Smiley, first vice- 
president, Middlebrook, Va.; P. H. Hantsch, second vice-president, 
Philadelphia, Pa.; H. G. McGary, secretary and treasurer, Middle- 
brook, Va. The directors elected were: J. Frank Clemmer, Mid- 
dlebrook, Va.; J. M. Smiley, Middlebrook, Va.; H. G. McGary, 
Middlebrook, Va.; W. W. Sproul, Middlebrook, Va.; W. L. Martin, 
Middlebrook, Va.; M. H. Bochaw, Philadelphia, Pa.; P. H. Hantsch, 
Philadelphia, Pa. The capital stock will be increased from $100,000 
to $250,000. The stockholders intend to push the enterprise to com- 
pletion, and construction will begin as sọon as preliminary work 
is finished. 


SHARON, PA.—The promoters of the trolley line between Con- 
neaut Lake and New Castle, which was first projected by the 
Shenango Traction Company, composed of Greenville and Pittsburg 
men, have been granted charters for six trolley companies, for lines 
between Sharon and New Castle. The companies are: Shenango- 
Midland Street Railway Company, to build seven miles of road in 
the vicinity of Sharon; Northwest Middlesex Street Railway Com- 
pauy, to build four miles in the vicinity of Wheatland; Shenango 
Northern Street Railway Company, to build four miles of road in 
Hickory township, near Sharon; Central New Castle Street Railway 
Company, to build one mile of road in the city of New Castle; New 
Castle Northern Street Railway Company, to build three miles in 
the vicinity of Wheatland. The six companies are controlled by 
the same people. Edwin Ripley, of Sherman, N. Y., is president; 
and the directors are C. G. Glatzua, W. H. Waugh, Greenville: 
J. D. White, Rochester, and E. A. Henry, of Pittsburg. The com- 
bined capital is $120,000. 
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TELEPHONE AND TELEGRAPH. 


LIVINGSTON, TEX.—The Livingston Telephone Company at 
its annual meeting reelected the board of directors for the ensuing 
year and declared a dividend of twenty per cent. 


TAYLORSVILLE, MISS.—The directors of the Smith County 
Telephone Company have decided to build a line from Raleigh to 
Sylvarena, and another from Taylorsville to Laurel. 


DOVER, DEL.—The Diamond State Telephone Company has 
decided to extend its lines from Kenton to Down’s Chapel and 
thence to Hartley; also from Felton to Viola and Greenwood. 


FLORENCE, COL.—The Colorado Telephone Company is con- 
templating a line from Florence into the Wetmore farming district 


and towns of Custer county. The new line will be about thirty 
miles long. 


TERRE HAUTE, IND.—The Central Union Telephone Com- 
pany and the telegraph companies have entered into an agreement 
for the joint use of the conduits which the telephone company 
is laying in the streets. 


COLUMBUS, OHIO—The Central Union Bell Telephone Company 
has finished making the estimates for the new plant which will 
be installed in Columbus. The new exchange will accommodate 
the growth of the city until 1920. 


ARCADE, N. Y.—A telephone system is being built from Chaffee 
and Sardinia by local capital. The villages which will be on the 
line are Arcade, Yorkshire, Delevan, Chaffee, Sardinia, Protective, 
Java, Java Village and Strykersville. 


WALTHAM, MASS.—Work ou the new telephone building at 
Waltham for the New England Telephone and Telegraph Company 
is rapidly advancing toward completion. The equipment will 
soon be installed and the building will be ready for occupancy in 
the early spring. 


BERNVILLE, PA.—The Bernville Rural Telephone Company 
has elected the following officers; president, Willis L. Bright; secre- 
tary, Samuel T. Bordner; treasurer, Jacob M. Bordner; directors, 
Willis L. Bright, Jacob M. Bordner, John D. Snyder, Amos Berger, 
James D. Reeser, Charles C. Reeser. 


DELMAR, DEL.—The Diamond State Telephone Company and 
the Riverton-Delmar Company have entered into an agreement by 
which the two companies will act jointly. The Diamond State 
Company will contro] the Delaware exchange. There will be about 
one hundred telephones on the country line. 


WEST LIMA, OHIO—The Beaver Telephone Company has elected 
the following officers for the ensuing year: trustees, W. H. Ruhl- 
man, P. W. Sprinkle, N. Wisler, S. J. Heck, E. L. Lonecker, 
J. Harold, Theodore Obenauf, Robert Hunter and Allen Felger; 
treasurer, John Yoder; president, W. H. Ruhlman. 


TRENTON, N. J.—At the annual meeting of the Interstate Tele- 
phone Company the old officers and directors were reelected. They 
are H. R, Swartz, president; William S. Hancock, first vice-presi- 
dent; C. W. Kline, second vice-president; Barker Gummere, Jr.. 
treasurer; F. A. Demarest, general superintendent and secretary. 


WILKESBARRE, PA.—The Delaware & Atlantic Telephone and 
Telegraph Company during the past year added 1,576 new telephones 
to its system in the district composed of Chester and a portion 
of Delaware counties. The number has nearly been doubled in 
the past eighteen months and many new lines are now under con- 
struction. 


ALBANY, ORE.—A new telephone line from the central part of 
eastern Oregon is to be built early in the spring to connect with 
the Willamette Valley system of the Pacific States Company at 
‘Albany. The line will be built from Prineville directly west to 
the Cascade mountains, crossing over the mountains to Cascadia, 
where it will connect with the line now running to that point from 
Albany. 


WILKESBARRE, PA.-—At the annual meeting of the Farmers’ 
Telephone and Supply Company the stockholders elected the fol- 
lowing directors: C. F. McHugh, B. F. Croop, I. A. Long, Dr. C. A. 
Long, S. M. Whitesell, E. B. Koons, G. R. Shaw, M. W. Brittain 
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and C. B. Wheeler. The officers for the year are Dr. C. A. Long, 
president; J. E. Snyder, vice-president; C. B. Wheeler, secretary. 
and M. A. Benscoter, treasurer. G. R. Shaw was elected manager 


DES MOINES, IOWA—At the annual meeting of the Western 
Electric Telephone Company, held in Des Moines, the expenditure 
of some $200,000 in improvements during the coming year was 
authorized. This will be used in developing lines in the north- 
western part of the state. The company took over one of the 
Dakota rural lines in July of last year. The plans for the coming 


year contemplate one of the most extensive rural systems in the 
state. 


PULASKI, N. Y.—The Black River Independent Telephane Com- 
pany, which has an exchange in Pulaski and works in conjunction 
with the Ontario Telephone Company, of Oswego, has completed a 
line from Altmar to Williamstown and also to Redfield. With 
the completion of the new lines the Black River Company now has 
direct connection with Camden through the Home Telephone Com- 
pany of the latter place. Toll stations have been established at 
Altmar, Williamstown and Redfield. 


COLFAX, LA.—The Cumberland Telephone and Telegraph Com- 
pany has bought the Colfax Telephone Company, operating at Colfax 
and at Boyce, and the Colfax town council has granted the Cum- 
berland the right to string wires through the town. The com- 
pany has poles erected along the right of way of the Louisiana 
Railway and Navigation Company from Alexandria to Shreveport, 
and it is the purpose to complete the line immediately to Shreve- 
port. The system heretofore in use by the Colfax Telephone Com- 


pany will be remodeled and metallic wires put in, giving better 
long-distance connection. 


NEW ORLEANS, LA.—Before the end of this year Algiers and 
neighboring suburbs will be provided with a telephone exchange. 
The Cumberland Telephone and Telegraph Company has decided to 
erect a branch exchange upon a site recently purchased. The 
exchange will be a two-story brick building, with ornamental 
trimmings. It will contain all necessary conveniences for the 
employés of the company and ample space for installing the 
apparatus. Arrangements will be made for a service of 3,000 tele 
phones, but the switchboards ordered by the company are so con- 
structed that they may be enlarged to a capacity of 9,600. 


HAMMONDSPORT, N. Y.—At the annual meeting of the Bath & 
Hammondsport Telephone Company the following officers and direc- 
tors were elected: J. W. Brundage, president; W. H. Dildine, vice- 
president; Clark H. Bronson, secretary; James H. Snellie, treasurer; 
directors, J. W. Brundage, W. H. Dildine, Clark H. Bronson, L. H. 
Gardner, W. A. Kniffin, I. H. Bronson, J. H. Snellie. Last November 
this company bought out the Niver line, running to North Urbana 
and Wayne, and now controls lines between Bath and Hammonds- 
port, Wheeler and Hammondsport and Hammondsport over Mount 
Washington to Bath, a total length of thirty-five miles. This com- 
pany is in connection with the Century company at Bath and will 


‘be operated in connection therewith. 


ALLENTOWN, PA.—At the annual meeting the Consolidated 
Telephone Companies, of Pennsylvania, elected these directors’ 
Robert E. Wright, Wilson J. Hartzell, George O. Albright, Thomas 
Daugherty, Allentown; Isaac Hiester, A. J. Brumbach, Reading, 


Frank M. Green, Washington, D. C.; J. P. Helfenstein, Shamokin: 


George R. Bedford, W. H. Lathrop, George N. Reichard, I. A. 
Stearns, Wilkesbarre; C. W. Kline, Alvan Markle, Hazleton; C. D. 
Simpson, Scranton; A. P. Trautwein, Carbondale. The directors 
elected these officers: president, Robert E. Wright; vice-president, 
C. W. Kline; secretary and treasurer, C. M. W. Keck; general 
superintendent, Charles West. The company owns the independent 
systems at Scranton, Carbondale, Wilkesbarre, Hazleton, Allen- 
town, Reading, Slatington, Lehighton, Mauch Chunk and many 
smaller towns in eastern Pennsylvania. 


LEGAL NOTE. 


THE RECOVERY OF DAMAGES FOR PROPERTY MUTILA- 
TION—The right to recover punitive damages for the cutting of 
trees upon a sidewalk for the accommodation of electric light wires, 
in entire disregard of the rights of the abutting owner and against 


his protest, is sustained in Brown vs. Asheville Electric Company 
(N. C.), 69 L. R. A. 631. 


February 10, 1906 


PERSONAL MENTION. 


MR. FRANK CAUM, of Hartford, Ct., general manager of the 
Hartford Consolidated Street Railway Company, has been appointed 
to succeed Mr. Frank Silliman, Jr., as manager of the Scranton 
(Pa.) Railway Company. 


MR. E. H. VALENTINE, president of the Valentine-Clark Com- 
pany, Chicago, Ill, has disposed of his interests in the company 
to Mr. E. L. Clark, formerly secretary and treasurer, and who now 
succeeds Mr. Valentine as president. 


MR. K. CONWAY, Athens, Ga., has assumed the management of 
the Southern Bell Telephone Company’s office at Anniston, suc- 
ceeding Mr. John L. Brown, who has been promoted to a position 
in the toll traffic department, with headquarters at Atlanta, Ga. 


MR. H. C. MacKAY, who has been controlling auditor of the 
Milwaukee Electric Railway and Light Company for over eight 
years, has resigned and will go to Norfolk, Va., to take the posi- 
tion of comptroller of the Virginia & Carolina Coast Railroad 
Company. 

PROFESSOR W. D. TAYLOR, professor of railway engineering 
at the University of Wisconsin, has tendered his resignation, to 
take effect at the end of this semester. Professor Taylor has been 
appointed chief engineer of the Chicago & Alton Railway. Pro- 
fessor D. W. Mead, of the department of hydraulic and sanitary 
engineering, will take charge of some of Professor Taylor’s work 
until a successor is chosen. 


MR. J. M. WALKER, chief engineer of the Pennsylvania & 
Mahoning Valley Railway Company, has accepted a similar posi- 
tion with a new railway company which will build a line into Lima, 
Ohio. Mr. Walker had been associated with the Mahoning Valley 
company for about ten years. Prior to the merger of the Mahoning 
Valley and the Youngstown & Sharon lines Mr. Walker was super- 
intendent of the Mahoning Valley system. 


MR. WILBUR H. TRAVER, formerly connected with the Rand 


Drill Company for a period of twelve years as manager of the Chi- 
cago territory until the consolidation of the Ingersoll-Rand com- 
panies, after which he was manager of the railroad department, 
with headquarters in Chicago, has severed his connection with this 
company and accepted services with the Chicago Pneumatic Tool 
Company, as manager of the mining and contract department. 
Mr. Traver will devote his time principally to the sale of air- 
compressors, rock drills and mining machinery. 


EDUCATIONAL. 


UNIVERSITY OF ILLINOIS—The annual inspection trip of the 
senior class in electrical engineering at the University of Illinois 
was made under the direction of Professors Morgan Brooks and 
Gardner during the week beginning January 22. This trip included 
Visits to Pontiac, Moline and Chicago, at which cities various elec- 
trical installations of interest were inspected. 


COLLEGE OF ENGINEERING, UNIVERSITY OF WISCONSIN— 
The College of Engineering, University of Wisconsin, Madison, Wis., 
has announced a complete list of non-resident lecturers who will 
address the students in engineering at the university during the 
present year. F, B. Wheeler, engineer of the Semet-Solvay Company, 
Syracuse, N. Y., will deliver two lectures on “Gas Engineering’; 
G. M. Davidson, chemist for the Chicago & Northwestern Railway, 
“Purification of Water for Locomotive Boilers”; J. M. Faithorn, 
president of the Chicago Terminal Transfer Company, “Regulation 
of Railroad Freight Rates”; B. A. Behrend, chief engineer of the 
Bullock Electric Manufacturing Company, “High Speed in Modern 
Engineering”; S. Wyer, consulting engineer, Columbus, Ohio, two 
lectures on “Gas Producers and Producer Gas”; L. R. Clauson, Uni- 
versity of Wisconsin ’97, signal engineer of the Chicago, Milwaukee 
& St. Paul Railway, “Railroad Signaling”; Ralph Mojeski, consult- 
ing bridge engineer, Chicago, “The New Thebes Bridge Over the 
Mississippi near St. Louis”; Arthur D. Wheeler, president of the 
Chicago Telephone Company, subject to be announced later; Pro- 
fessor L. P, Breckenridge, College of Engineering, University of 
Illinois, “The Use of Bituminous Coal in Boiler Furnaces”; Andrews 
Allen, University of Wisconsin ’91, construction engineer, Chicago, 
“Engineering Construction.” Frank W. Skinner, New York city, 
has been appointed special lecturer in field engineering for the 
second semester in the present academic year. 
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ELECTRICAL SECURITIES. 


The sentiment that the prolonged bull campaign, with its con- 
tinued upward tendency, would in a short time experience a check, 
has, if anything, gained strength within the past week. A consider- 
able reduction in general commission house buying, and the decided 
tendency to profit-taking, together with considerable fluctuation 
in prices, have had the effect of lessening speculation. There has 
been no material change in the financial situation. While there 
was a small flurry in call rates, five per cent has ruled generally as 
the maximum. The prospect of a New York state legislative investi- 
gation of the banking department is contended to be a cloud on the 
financial horizon, and until this matter is thoroughly settled there 
will be, from time to time, uncertainties developed which will take 
strength away from the market security. The report of the United 
States Steel Corporation for the December quarter is a striking indi- 
cation of the general industrial prosperity. This showed, in addition 
to decided net gains, the largest total of unfilled orders on hand, 
amounting to 7,605,086 tons, against the previous quarter’s total of 
5,865,877 tons. The prospect of a coal strike, involving both the 
hard and soft coal miners, is now looming up very strongly, and 
unless there is a decided change of front within the next week, it 
is possible that within a month coal rates will have been advanced, 
and the public again be experiencing the difficulties from which it 
has hardly recovered. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING FEBRUARY 3. 


New York: Closing. 
Brooklyn Rapid Transit.................... 863% 
Consolidated GaS........... ccc cc ccc ewan 180 
General Blectric........ 0.0... cc ccc ccc cece 17514 
Interborough Rapid Transit................. 233 
Kings County Electric (ex rights).......... 175 
Manhattan Blevated....................... 160 
Metropolitan Street Railway................ 120% 
New York & New Jersey Telephone........ 155 
Westinghouse Manufacturing Company...... 189 


It is stated that the orders hooked in the railway department hy 
the Westinghouse Electric and Manufacturing Company for the 
month of January amounted to $2,000,000, the largest for any month 


in its history. Semi-official estimates place the probable total busi- 


ness for 1906 at $40,000,000. 


Boston: Closing. 
American Telephone and Telegraph......... 139 
Edison Electric Illuminating............... 248 
Massachusetts Electric.................000. 66 
New England Telephone................... 136% 


Western Telephone and Telegraph preferred. 92% 

The Boston Elevated Railway Company has declared the regular 
semi-annual dividend of 3 per cent, payable February 15. 

The Massachusetts Electric Companies’ statement for the quar- 
ter ended December 31, 1905, is as follows: gross, $1,628,993; 
expenses, $1,157,365; net, $471,528; charges, taxes, etc., $385,229: 
surplus, $86,299, as compared with $42,509 for the same quarter 


of 1904. 


Philadelphia: . Closing. 
Electric Company of America............... 12 
Electric Storage Battery common........... 80 
Electric Storage Battery preferred.......... 80 
Philadelphia Electric....................... 7% 
Philadelphia Rapid Transit................. 32% 


It is stated that 1905 has proven the best year in the history 
of the United Gas Improvement Company. Net earnings, it is 
expected, will show largely in excess of $5,000,000, and nearly 15 
per cent on the $36,725,000 stock. 

Philadelphia Rapid Transit gross earnings for January increased 
about $150,000 over the same month a year ago. The increase for 
the seven months ended January 31, 1906, is over $700,000, an 
average of $100,000 per month. 


Chicago: Closing. 
Chicago Telephone......................... 138 
Chicago Edison Light...................... 161% 
Metropolitan Elevated preferred............ 69 
National Carbon common................... 821% 
National Carbon preferred.................. 116 
Union Traction common................... 10 
Union Traction preferred.................. 40 


The January average of Oak Park Elevated traffic was 47,921, 


an increase of 3,253. 
South Side Elevated January daily passenger average was 


92,406. an increase of 7,837. 
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INDUSTRIAL ITEMS. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., has issued 
two bulletins giving prices of electrical specialties. Catalogue 
No. 16 is illustrated and gives a brief description of the “P. & S.” 
specialties. Price list No. 83 gives the code word, trade number 
and price per 100 of the various articles. 


GEORGE A. HEBB, 68-70 William street, Newark, N. J., manu- 
facturer of machinery, railway and agricultural springs of every 
description, is mailing a sample spring to some of its patrons. 
The novel manner in which this publicity is being carried out will, 
no doubt, be of considerable benefit to the manufacturer. 


EVANS, ALMIRALL & COMPANY, New York city, announce the 
appointment of Benjamin Kauffman as western manager. Mr. 
Kauffman has for the past year been assistant western manager. 
Cuthbert Schaefer has been appointed assistant western manager. 
The Chicago offices are at 1057-1058 Monadnock Building. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., announces the appointment of Frank N. Jewett as 
district manager for the states of Minnesota, Wisconsin, eastern 
Iowa, northern Illinois and Indiana, and northern and western 
Michigan, with offices at 1623-1624 Marquette Building, Chicago, Ill. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio, 
has published in bulletin No. 11 some excellent literature descriptive 
of Jeffrey mining machinery. The bulletin contains, in addition 
to many excellently worked half-tones illustrating special machines 
and typical applications, an article entitled “The Application of 
Electricty to Mining,” by F. L. Sessions. 


THE WIRE AND TELEPHONE COMPANY OF AMERICA, Rome, 
N. Y., in bulletin No. 100 reproduces in half-tone a very excellent 
view of its new factories. The company announces its acquiring 
of the Electric Wire Works and the Empire Wire Company, both 
of Rome. A very interesting sketch is given of the materia] the 
company is manufacturing, and an idea of the capacity of its con- 
tracting and engineering departments. 


THE A. D. GRANGER. COMPANY, New York city, has pub- 
lished a handsome booklet descriptive of the work entailed in the 
erection of complete power plants, including steam and electrical 
transmission for industrial and manufacturing projects, hotels, 
office buildings, apartment houses, central stations and isolated 
lighting and power installations. The company has offices also in 
the Commonwealth Building, Philadelphia, Pa., and in the Bessemer 
Building, Pittsburg, Pa. 


THE SPRAGUE ELECTRIC COMPANY, New York city, is 
making a specialty of motor equipments for driving, heating and 
ventilating apparatus. Among recent orders for such equipments 


are the following: the First Day and Night Bank, Fifth avenue. 


and Forty-fourth street; Knickerbocker Hotel, Broad Exchange 
Building, and the new Women’s Hospital. All of these are in New 
York city. In Hoboken, N. J., the company has put in an equip- 


-‘ment at the Hoboken terminal of the Delaware, Lackawanna & 


Western Railroad. 


THE ELMER P. MORRIS COMPANY, 51 Dey street, New York 
city, announces that its output in wooden pins is now 25,000 per 
day. The company is installing machinery which will double this 
capacity. This company makes pins only from birch wood, sizes 
one and one-quarter by eight inches, one and one-quarter by nine 
inches, one and one-half by nine inches. The mill is located at West 
Seebois, Me. The company carries in stock at all times 100,000 
pins. A large stock is also carried of Miller anchors and malleable 
iron pins and brackets, wood and malleable cross-arms, cross-arm 
braces, bolts, lags and washers. 


THE VALENTINE-CLARK COMPANY, Chicago, Ill., dealer in 
cedar poles and fence posts, announces the retirement of Mr. E. H. 
Valentine, president of the company, who has disposed of his inter- 
ests to Mr. E. L. Clark, formerly secretary and treasurer, and who 
now becomes president. The corporate name of the company will 
continue as heretofore. Mr. Clark has been identified with the com- 
pany since its formation, and enjoys an extensive acquaintance. He 
possesses an intimate knowledge of the trade in all its details. 
The company has long occupied a prominent position in the cedar 
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industry, enjoying an extensive volume of business in all lines of 
electric construction requiring the use of poles for power trans- 
mission. 


M. W. DUNTON & COMPANY, 65 Atlantic avenue, Providence, 
R. 1., manufacturers of ‘‘Nokorode,” have recently devised an enam- 
eled box for their soldering paste. This box is enameled in black 
and white, and makes a very pleasing appearance. The company 
is offering free a valuable pocket gasoline torch for the return of 
fifty covers from the two-ounce boxes. The company reports that the 
wooden cases used in shipping “Nokorode” are a great convenience 
to the jobber in handling, as they do not have to be packed and 
repacked when shipping. These cases also make a very neat appear- 
ance on the store shelves. 


THE LUDLOW VALVE MANUFACTURING COMPANY, Troy, 
N. Y., announces the consolidation of the Sturgess Governor Engi- 
neering Company with the Ludlow Valve Manufacturing Company, 
with the object of improving the manufacturing facilities of the 
former company for introducing more extensively its well-known 
specialties. The Ludlow Valve Manufacturing Company will make 
these specialties in a portion of the recently built additions to its 
Plant specially set apart for the purpose. The Sturgess engineer- 
ing department of the Ludlow Valve Manufacturing Company will 
shortly place upon the market a new vertical water-wheel governor 
which will supersede the older forms and contain a number of fea- 
tures which the company anticipates will instantly appeal to users 
of water-wheel governors. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


LOS ANGELES, CAL.—The Electrical Construction Company has 
been incorporated with a capital stock of $30,000. The directors 
are L. R. Saunders, M. K. Baugh and E. Locke, all of Los Angeles. 


LINCOLN, NEB.—The Wolfe-Lovett Electrical Company, of 
Omaha, has filed articles of incorporation with the secretary of 
state. The concern has a capital stock of $25,000 and a paid-up 
capital of $15,000. It will engage in the manufacture of electrical 


supplies. The incorporators are L. C. W. Wolfe, L. C. Wolfe, Israel 
Lovett and E. R. Lovett. 


ROCHESTER, N. Y.—The incorporation papers of the American 
Automatic Telephone Company, capitalized at $1,500,000, with head- 
quarters in Rochester, have been filed in Albany. The company 
will manufacture an automatic switchboard apparatus, invented 
by J. W. Lattig, of Rochester, and Charles Lane Goodrum, of 
Athens, Ga. The directors are B. J. Williams, Shelby, Ohio; J. W. 
Lattig, State Senator John Raines, Canandaigua; Alvaro L. Thomp- 


son, Henry H. Stebbins, Jr., Joseph R. Webster and George R. 
Raines. 


HARTFORD, CT.—Papers for the incorporation and organiza- 
tion of the Hartford Light and Equipment Company have been 
approved by the secretary of state. The company is formed for 
the purpose of “leasing and renting prismatic hoods for intensifying 


and transferring electric light.” The authorized capital stock is | 


$75,000, and the company begins business with $6,000. The incor- 
porators are Henry Schoenfield, of Congres, N. Y.; Joseph R. Car- 
roll, of East Hartford, and William S. Davis, of Hartford. The 


Prismatic Hood Company, of New York city, holds all the com- 
mon stock. 


NEW PUBLICATIONS. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY—The bulle- 
tin of the Massachusetts Institute of Technology for January con- 
tains the report of president Henry S. Pritchett, and the reports 
to the president of the various departments. The report of the 
registrar shows that for the year 1905-1906, 1,466 students have 
registered at the institute. 


THE ONTARIO POWER COMPANY—The Ontario Power Com- 
pany has reprinted the paper presented by Mr. P. N. Nunn at the 
Asheville (N. C.) meeting of the American Institute of Electrical 
Engineers. This paper describes in detail the development of the 
Ontario Power Company and the construction of the large hydro- 
electric plant situated in the gorge below the falls. The company 
has also issued a handsome lithograph giving a bird’s-eye view 
of the hydroelectric developments on the Canadian side of the 
Niagara river and a map showing the lands owned by the Ontario 
Power Company and allied companies. 
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SELF-EXCITED ALTERNATORS. 

The inability of the alternator to excite its own field directly 
has been somewhat of a drawback. In particular, for small 
Plants the necessity of buying a somewhat expensive auxiliary 
machine adds not a little to the cost of the electrical equipment. 
The energy required is small, and, under almost all conditions 
°f operation, could be furnished by the alternator itself without 
being felt. All that is necessary is that the alternating current 


should be converted into direct current, or merely a uni-direc- 
tional pulsating current, 


an attempt to do this that 
Constructed. 


in a satisfactory manner. It was in 
the first self-exciting alternators were 
: These were provided with a commutator and 
ith a special winding on the armature in which the 
diet nt was generated. Sometimes merely part of the 
E B eaten was rectified and sent to the field coils. But 
a: i el solution was not satisfactory in practice. It was 

cult to rectify the alternating current without bad 
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in generating the exciting current and the main: current gave’: 


> 
4 U 


sparking, and the fact that the same magnetic field ‘was employed ` 


f 


rise to poor regulation, for the reactions of the armature not only -- 
decreased the strength of the magnetic field; but in go doing. 


action. 


they also decreased the exciting current, thus multiplying the , 


A solution adopted sometimes for large machines isto place’? 


a small exciter on the alternator shaft, but this is not a solution - 


at all; it is merely doing away with an additional] prime mover, - 


which is, of course, advantageous, but involves a corresponding 


loss, since the speed of the exciting armature is affected directly - 


by the load on the alternator. y 
Besides being able to furnish its own exciting current, the 


direct-current machine has another advantage over the alternator, ` 
for by means of a series winding a simple and effective method `- 
of regulation is obtained. There have been ‘many attempts to . 


extend this method to the alternator, even when the principle 


of self-excitation has been abandoned. The compounded or 


so-called compensated alternator is an instance of this kind: : 


The main current or a portion of it is led directly, or by means 


of a transformer, through a set of series windings on the main- 


field, passing, of course, through a rectifier on the way. This 
comparatively simple arrangement is only partially. satisfactory, 
for not only are rectifying commutators, a8 a general thing, 
undesirable, but, in addition to its other disadvantages, the alter- 
nator is more sensitive to the kind of load it is carrying than is 
the direct-current machine. Its regulation is affected not only 


by the amount of the armature currents, but by their phase as 


well. The regulation on non-inductive load may be several times 


as good as it is on a very inductive load. Attempts have 
been made to utilize these reactions in the alternator in order 
to effect a more perfect compounding, but as yet no one plan 
has come into general use. = 
During the last few years attention has been turned again 
to the question of sclf-excitation of alternators. Notably Hev- 
land and Latour, in Europe, have each devised a method by 
which a portion of the current generated in the armature may 
be passed through a suitable exciting coil and thus serve to 
magnetize the fields. 


have been encouraging, for some reason neither system has been 


cated and expensive commutator. 

A recent attempt to solve this difficult and troublesome prob- 
lem was described at the recent meeting of the American Insti- 
tute of Electrical Engineers by Mr. E, F. Alexanderson. The 
striking feature of this new method is its simplicity, both as 
regards the methods of providing the initial excitation and the 


compoundng or regulating excitation and as regards the com- 
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mutator. The latter is a rectifying commutator pure and simple. 
It consists of one segment for each pole. On the armature is 
placed an auxiliary winding for supplying the field current. As 
the machine is three-phase, this is a three-phase winding and is 
connected to three sets of brushes pressing on the commutator. 
The brushes are so set and the commutator so proportioned that 
the three currents do not overlap. The compounding action is 
effected by. opposing to the electromotive forces set up in 
the auxiliary winding electromotive forces produced by a three- 
phase series transformer connected in the leads from the alter- 
nator. Since the auxiliary winding can be placed at any point 
on the armature, its electromotive forces can have any phase 
desired with respect to the main electromotive forces. In gen- 
eral they are placed so that the currents set up by the auxiliary 
winding will be in quadrature with the main current on non- 
inductive load. By this means a change in the phase of the main 
current reacts upon .the exciting current so as to correct for 
the change in armature reaction due to the change in the charac- 
ter of the load. The method would seem to have the decided 
advantage of being inexpensive. The windings required are sim- 
ple, the commutator is not complicated, and the additional bur- 
den put upon the alternator itself is slight. It is to be hoped 
that further information regarding this new machine will agree 
with the encouraging views held by Mr. Alexanderson. So many 
attempts have been made to solve this old problem that the elec- 
trical world is justified in examining very critically any new 
proposal. If the machine will do all that is claimed for it, 
there can be no doubt that it will find a very useful place in 
the power-house. 


CHEMISTRY IN ENGINEERING. 

Chemistry is one of the required subjects in engineering 
courses at our technical schools. Generally speaking, the amount 
of time which can be devoted to this branch of knowledge is so 
slight that the student gains only a general idea of the funda- 
mental principles; he learns, we may say, what chemistry is, 
but that is about all. What he does know is useful to him in 
a number of ways, but it is far from being a working knowledge 
of chemistry. This being the situation, it seems strange that 
the engineer should be so backward in turning to the chemist 
when the latter can be of assistance to him. One would think 
that after learning what chemistry is and what it can do, the 
men who are so largely responsible for the success of great 
undertakings would not neglect such obvious opportunities for 
improving their methods or reducing the cost of operation. The 
enginecr, we may say, deals with the forces of nature and the 
chemist with the materials. It seems absurd to suggest that 
either one can get the best results without secking assistance 
from the other. Yet, every day glaring examples of this very 
thing are seen on every hand. 

To be a little more specific, take the problem of the boiler 
house. To transfer the heat of the fuel to the water in the 
boilers is a physical problem. Tt is for this reason that it has 
received the greatest amount of study from the steam engineer. 


On the other hand, the burning of the fuel en the grate is a 
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chemical problem, and consequently it has been sadly neglected. 
Of course, every manager of a boiler house seeks to evaporate 
as much water as possible for each ton of coal he purchases, or, 
rather, each dollar he pays out for coal; but seldom is the 
matter looked upon in the right light. What the engineer is 
looking for is heat units delivered to the boiler. What he 
should purchase, therefore, is heat units and not pounds of 
coal. The correctness of this principle is being recognized now, 
in some cases, at least, and the practice will probably spread, 
since this method of securing fuel has been adopted by one 
of the largest power-houses in the country. Yet this very method 
of buying coal has been practised for the past ten years in one 
of our principal cities without attracting any attention from 
engineers at other points. 

Briefly, the argument is this: since the engineer of the 
power-house wants heat units, he pays for his coal a sum pro- 
portional to the heat units contained in it. If the coal contains 
water a certain amount of heat will be carried off in the 
steam which will be set free during ‘combustion; hence a 
wet coal is less valuable than a dry coal having the same thermal 
value. Further, ash is detrimental in coal, as it not only inter- 
feres with combustion, but must be got rid of; therefore coal 
having a large percentage of ash is worth less than one having 
a smaller amount. Both of these factors are taken care of when 
one buys his coal at a price proportional to its useful heat units. 
Every ton of coal should be purchased in this way and every 
new delivery should be sampled to see that it comes up to the 
chemist’s specifications. 

This method of purchasing is as fair to the coal dealer as it 
is to the purchaser. The one has something to sell and the 
other buys it at its true value. Moreover, by proper attention 
to the specifications, the dealer can frequently increase the value 
of his coal. An instance of this kind was brought to notice 
recently when a certain coal was condemned by a large power 
company because it did not meet the specifications. The coal 
company at once sought the aid of a chemist, who examined 
the coal and told the company that all that would be necessary 
to bring the coal to the proper standard would be to have it hand- 
picked. This was done at an expense of two or three cents per 
ton, but the result was meeting the requirements and giving the 


coal company a bonus of thirty cents per ton on their product. 

In almost every department of an electrical system there 
is opportunity for improvement through expert chemical advice. 
The company referred to above, which had been purchasing its 
coal on specifications for some ten years, has adopted the same 
method in obtaining nearly all its supplies. All of its bearing 
metals are bought on specifications, so that the company pays 
for just what is in the metals and nothing for a faney name. 
In the same way the cost of oils was cut down to an almost 
ridiculous figure. Paints, metal for trolley wheels, water-soften- 
mg Compounds—in fact, almost every material which has to be 
hought—should be submitted to a chemist, who can see to it 
that the purchaser gets what he thinks he is getting. This is 
merely introducing scientific methods into business, and it is 
doubly strange that the engineer, who prides himself so much on 
his scientific way of doing things, should pay so little attention 
to the value of the chemists’ methods. 
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INSTRUMENTS AS A FACTOR IN DEVELOPMENT. 

During the discussion of Mr. H. G. Stott’s paper on “Power 
Plant Economics” at the recent meeting of the American Insti- 
tute of Electrical Engineers, Mr. E. W. Rice called attention 
to the great assistance rendered to the electrical designer by 
accurate instruments. In this he is favored beyond other engi- 
neers, for he has available instruments not only for measuring 
the total amount of work done, but for indicating the rate at 
which work is being done at any time and for indicating the 
values of the various factors which enter into the work. From 
his ammeter and his voltmeter he knows at any moment the 
values of these two components; the wattmeter saves him the 
trouble of multiplying and of allowing for the disturbing factor 
when the two components are not in phase. Becoming used to 
such easy and accurate methods of measuring, he has rebelled 
against the cruder and more troublesome methods which the 
mechanical engineer is forced to employ. He seldom employs 
an apparatus as crude as the prony brake, if there be any way 
of getting around it, preferring, indeed, to convert the me- 
chanical output of his motor into electrical power and thus 
to measure it, allowing for the losses due to conversion, or to 
follow the reverse process when it is a generator which is to be 
tested. He has even extended his methods further by the 
production of an electrical speed indicator, which shows at a 
glance not only the speed itself, but the rate at which this 
speed may be changing. Even that honorable old instrument, 
the thermometer, is discarded for much work in preference 
to a thermo-couple and a galvanometer or a wire resistance. 


- The convenience and accuracy of his instruments has undoubt- 


edly been an important factor in the rapid development of 
electrical machinery. 

There is, however, another phase to this question. As a 
general thing improvements in apparatus are forced upon us 
rather than sought, though the impelling force may be com- 
mercial as well as physical. The old reciprocating steam engine, 
for example, developed slowly. The first great step in this direc- 
tion was due to the invention of the indicator by Watt, but 
since his time changes and improvements have been brought 
about slowly. There was not an imperative need for improve- 
ment, because the losses in the engine were simply carried back 
to the coal pile; the engine itself did not suffer. In electrical 
apparatus, on the,other hand, the losses which take place are 
detrimental to the machine itself. Besides affecting its opera- 
tion they appear as heat, which, if it be not properly carried 
away, will destroy the machine. It is the rise in temperature 
of an electrical machine that, in general, limits the work which 
it may do. There are in some cases—for example, in certain 
direct-current machines—apparently other limiting factors, such 
a8 commutation, but poor commutation is bad because the heat 
developed at the brushes destroys them and the commutator. 
The electrical designer was forced, for these reasons, to limit 
the losses in his machines to an amount which could be properly 
dissipated, 


Under ordinary conditions, in apparatus of similar design, 
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the amount of heat which can be got rid of is proportional to the 
surface; the losses are, in general, proportional to the volume. 


As size increases the losses increase as the cube of the dimen- 


sions, but the radiating surface increases only as the square. 
For this reason, unless improvements in design were made 
which reduced the losses, or methods devised for dissipating more 
heat, the limiting size would soon be reached. The electrical 
engineer was therefore forced to make his design more efficient 
if he wished to build larger machines; and this compulsion 
would exist whether there were but one or one hundred manu- 
facturers of electrical apparatus. It is true that the better 
design would bring a better price, and thie is an additional 
reason for improvement; but it is not the main reason, as it is 
in steam engineering, where a better engine is made simply 
because the maker hopes by that means to get ahead of his 
rivals. 

The steam turbine, in this respect, is in the same class as the 
reciprocating engine; losses in the turbine do not tend to destroy 
it. But the turbine is, unfortunately, in a worse position than 
the reciprocating engine, for we have as yet no means of meas- 
uring directly the work put into the turbine in the steam; 
it can only be got at indirectly. This is unfortunate, as it 
can not but make improvements in turbine design the more 
difficult; and it is probable that this is one of the causes 
why the steam turbine has been so long in obtaining recognition, 
although it has long been admitted to be an ideal type of 
engine. | 

The gas engine is, in one respect, better off than the 
turbine, since by means of the indicator we can get an idea 
of the work developed by the gas; but, in some features, the gas 
engine resembles electrical apparatus. Undue rise in temperature 
must be avoided to enable the machine to carry its full load. 
While the excessive heat may not be as disastrous to a gas engine 
as it is to a dynamo, it nevertheless reduces the load which 
the engine can carry and must, for this reason, be prevented. 

Were the designers of the last two prime movers as favored 
as are the builders of electrical machinery in having accurate 
indicating instruments, we might look for a more rapid de 
velopment; but while hampered in this respect, the mechanical 
engineer is not discouraged. He is accustomed to such diff- 
culties and perhaps would not realize them as such did not 
the more favored electrical designer take pleasure in pointing 
out his own happier position. 


EL 


THE ELECTRICAL NATURE OF MATTER AND 
RADIOACTIVITY. 


With this issue of the ELECTRICAL Review the notable series 
of chapters on “The Electrical Nature of Matter and Radio- 
activity,” by Dr. Harry C. Jones, of Johns Hopkins University, 
is brought to a close. Dr. Jones has covered thoroughly this 
new field of investigation, which is of absorbing interest to 
the layman as well as to the scientist. The final chapter deals 
with the more recent work and thus brings the subject up to 
the present time. 
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THE ELECTRICAL NATURE OF MATTER 


AND RADIOACTIVITY. 
(Concluded.) 


BY HARRÝ C. JONES. 


CHAPTER XVIII. 


‘RADIOTHORIUM—A NEW RADIOACTIVE ELE- 


MENT. 


© A new radioactive element has recently 


been described by Sir William Ramsay. 


-Reference has been made to this sub- 
stance somewhat earlier by students of 


Ramsay, but the first satisfactory account 


of the discovery and the element discovered 


has just been given by Ramsay himself. 
It was found in a mineral obtained from 
Ceylon. Ramsay obtained about two hun- 


dred and fifty kilograms of the mineral, 


having become interested in it on ac- 
count of the large amount of helium that 
it contained. One gram of the mineral 
gave about nine cubic centimetres of heli- 


um gas, which was between three and 


four times the amount obtained from 


cléveite. 
_ It is of interest to know that Ramsay 


has already’ obtained from the mineral 


about one cubic metre of helium gas, and 


we can look for some interesting results 
in reference to the properties of this sub- 
stance. It is well known that this is the 


only’ gas that has thus far not been 


liquefied, and this is mainly due to the fact 


that a sufficient quantity had not previ- 
ously, been obtained. It is highly prob- 


able that with the amount of helium now 
at disposal, it will be possible to convert 


it into the liquid state, and then the last 


of the most resistant gases will have suc- 
cumbed to modern methods of liquefaction. 


. The new element was obtained from the 


mineral, which was named “‘thorianite,” in 


ithe following manner: The mineral was 


fused with sodium disulphate. The residue 
insoluble in water was treated with dilute, 


‘boiling hydrochloric acid. The insoluble 


sulphates were then fused with sodium 


“carbonate, which transformed them into 
carbonates. The barium carbonate obtained 
was strongly radioactive and contained the 


radioactive matter in the mineral. The 
radium was separated by the method de- 
vised by Giesel, 1. e., by fractional crys- 
tallization of the bromides. It soon became 
obvious that there was present a radio- 
active constituent other than radium. Its 


bromide was even more soluble than the 


bromide of barium. 
The chemical properties of the new 


substance show that it is not identical 
with any known element. It resembles 


in general the rare earths. It is to be 


-© distinguished chemically from radium in 


that it forms a soluble sulphate, and from 
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thorium in that its oxalate is insoluble in 
an excess of ammonium oxalate. The new 
substance gives off an emanation, which 
has the same properties as the thorium 
emanation. Its rate of decay is the same 
as that of the thorium emanation, and the 
excited activity produced by the emana- 
tion from the new substance diminishes 
at the same rate as that produced by the 
emanation from thorium. The oxide, after 
being strongly heated, but not otherwise, 
glows in the dark. A similar result is 
obtained when one of the salts is cooled 
in liquid air, but not to the same extent. 

When a few milligrams of the new sub- 
stance are wrapped in paper and placed 
in front of a screen of zinc sulphide, a 
phenomenon manifests itself similar to 
that observed in the spinthariscope. Ram- 
say has measured the radioactivity of 
radiothorium. In making these measure- 
ments solutions of its salts were used, 
since these gave more constant results 
than the solid salts. It was found that 
the amount of the emanation obtainable 
from a given quantity of the radiothorium 
was equal to that obtainable from five hun- 
dred thousand times as much thorium. The 
relative powers of radiothorium and radi- 
um to discharge the electroscope have also 
been tested. It was found that radiothori- 
um has apparently about half the discharg- 
ing value of radium. 

Sir William Ramsay summarizes the 
results that he has obtained with radio- 
thorium as follows: 

The emanation given off by radiothor- 
ium is identical with that given off by 
salts of thorium. The quantity, as we 
have seen, is infinitesimal in the case of 
thorium compared with the amount given 
off by radiothorium. The conclusion is that 
ordinary thorium probably contains a trace 
of radiothorium to which it owes its 
radioactivity. Ramsay announces that he 
has already succeeded in separating a part 
of the radioactivity from the thorium by 
adding to the thorium salt a salt of 
barium, and then adding sulphuric acid. 
A part of the radiothorium is probably 
brought down along with the barium salt. 

Analogous to the decomposition prod- 
ucts of uranium, Ramsay suggests the fol- 
lowing scheme as representing the prob- 
able decomposition products of thorium. 

Inactive thorium — radiothorium — 
thorium X — emanation — thorium A — 
thorium B?—helium. 

There seems to be no doubt, according 
to Ramsay, that the helium found in thor- 
ianite is produced from the radiothorium 
present in that mineral. 
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“RADIOBES” DESCRIBED RY. BURKE. 

In discussing the work of Burke, let us 
see first why he undertook the experi- 
ments about which so much has been 
written and said, and then see what are 
some of the results obtained. He was 
studying phosphorescence and wanted to 
see whether it could not be produced in 
certain organic bodies by exciting agents. 

He introduced some crystals of radium 
bromide into glycerol, and then plunged 
the whole into liquid air. He thought 
that these conditions were favorable for 
the condensation of the molecules around 
the ions from the radium. 

Crystals of glycerol were obtained. It 
was, however, found that the presence of 
radium was not necessary in order to ob- 
tain this result, crystals of glycerol being 
formed at the low temperature of the 
liquid air when no radium was present, 
just as would be expected. 

Similar results were reached when gela- 
tine was used instead of glycerol. At the 
low temperature of the liquid air micro- 
scopic crystals were produced. 

Burke then used bouillon which had 
been sterilized at a temperature from 130° 
to 140°, and found that after a couple of 
days a “culture” began to grow on the sur- 
face. This result was obtained whether 
the bouillon was immersed in liquid air 
or not. 

The natural conclusion was that the 
bouillon had not been completely steril- 
ized. To test this point check experiments 
were made. Some of the same bouillon 
was placed in tubes and subjected to ex- 
actly the same conditions as bouillon to 
which the radium had been added. No 
“cultures” appeared in any of these tubes, 
while they did appear in all of the tubes 
to which the radium had been added. 

In the earlier experiments the chloride 
of radium was used. The “cultures” were 
studied with respect to their power to 
produce other “cultures” and inoculate 
other media. Burke says that for the 
first six weeks there was no sign of any 
sub-cultures. After this time there 
seemed to be a slight tendency toward 
development but this was only very slight. 

In his later experiments Burke used the 
bromide of radium. This was introduced 
on to the surface of bouillon which had 
been sterilized at 130° for a half-hour. 
The bouillon in the test-tube was pro- 
tected from contamination by closing the 
tube in the usual way with cotton wool. 
Signs of the growth of the “cultures” be- 
gan to manifest themselves after about a 
day. 

These forms were not all of the same 
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size but differed from mere specks to sizes 
of appreciable order of magnitude under 
the miscroscope. Burke concludes from 
this that they are probably a growth from 
sizes too small to detect with the micro- 
scope. 

These forms might, fram their appear- 
ance, be calcium carbonate, but they were 
found to differ in properties from this 
substance. 

At first there was no sign of any struc- 
ture as seen under the microscope. Later, 
however, a “nucleus” manifested itself and 
subdivision took place, giving rise to a new 
individual. This subdivision usually 
manifested itself after the body had 
reached a certain definite size. | 

The above properties, especially the 
“nucleation,” “growth” and “reproduc- 
tion” by division, Burke thinks are suth- 
cient to place them in the class of living 
things. 

These forms are obviously not bacteria. 
If they are living forms at all they are of 
a much lower order than bacteria and 
Burke suggests that possibly they occupy 
a position between crystals and bacteria. 

These forms have been termed by Burke 
“Radtobes.” 

A suggestion has been made concerning 
Burke’s radiobes which has attracted con- 
siderable attention. It has been suggested 
that these forms are nothing but crystals. 

Burke replies to this criticism and pre- 
sents a number of arguments against the 
possibility of the radiobes being merely 
dead matter in the crystalline condition. 
Indeed, it is very difficult to see how the 
characteristic properties of the radiobes as 
described by Burke can be accounted for 
on the crystal theory. The fact that they 
subdivide, together with the fact that 
they apparently become nucleated, are dif- 
ficult of explanation in terms of their 
crystal nature. All in all, it seems highly 
probable that the crystal theory of the 
nature of the radiobes is insufficient and 
will have to be abandoned. 

Another suggestion has, however, been 
made in reference to the origin and na- 
ture of the radiobes, which deserves special 
consideration. Sir William Ramsay has 
offered what he considers a possible ex- 
planation of the nature of these forms. 
It will be remembered that Ramsay and 
Soddy were the first to isolate the emana- 
tion from radium, which, however, had 
been discovered somewhat earlier by Ruth- 
erford. They showed that it was a gas 
which could be condensed to a liquid by 
liquid air, and which gave as one of its 
decomposition products helium. 

A solution of the emanation in water 


ELECTRICAL REVIEW 


decomposes the water yielding oxygen and 
hydrogen. The solution of the emanation 
in water also has the property of coagu- 
lating albumen. In the albumen it doubt- 
less forms at first very small, and prob- 
ably ultra-microscopic aggregates or cclls. 

When an aqueous solution of the emana- 
tion is injected into living matter it coagu- 
lates the albumen and becomes surrounded 
by a sack like the walls of a cell. 

Ramsay says he thinks these facts are 
sufficient to account for the phenomena 
observed by Burke. When the radium 
bromide powder was sprinkled on to the 
gelatine it naturally sank a little distance 
below the surface. The emanation would 
act upon the water in the gelatine and 
decompose it, liberating oxygen and hy- 
drogen. These bubbles of gas would be- 
come surrounded by sacks, due to the 
coagulating action of the emanation on 
the albumen. ‘They would thus appear 
like cells. 

The bubbles would at first be very 
small, probably of ultra-microscopic 
dimensions. They would gradually in- 
crease in size, a8 more and more water 
was decomposed and would thus appear 
to grow. The contents of the supposed 
“cell” would be gaseous—a mixture of 
oxygen and hydrogen, and also some of the 
emanation. 

The emanation inclosed in the sack 
would continue to decompose water, which 
would diffuse in through the sack, and 
gases would accumulate inside the sack 
until the walls would finally give way. 
As the mixture of hydrogen and oxygen 
would pass out through the rent in the 
walls they would carry some of the emana- 
tion with them. This would coagulate 
more of the albumen with which it came 
in contact and form a new cell attached 
to the old one. If the original cell burst 
in several places we might have several 


new cells or buds formed from the origi- 


nal cell. This condition might easily 
be interpreted as reproduction, in the 
sense in which such organisms as yeast, 
for example, reproduce. Thus the ap- 
parently reproducing power of the radiobes 
is explained. 

It is possible that such cells would 
show a structure on staining, since the 
coagulated albumen would probably stain 
very differently from the uncoagulated. 

Whether this explanation offered by 
Ramsay accounts for all the phenomena 
observed by Burke or not, it is certainly 
worthy of very serious consideration. 

In this same connection a fact very 
recently discovered by Rudge should be 
mentioned. He also has studied the effect 
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of salts of radium and other elements on 
gelatine. The salts: of a number of the 
metals, such as barium, strontium and 
lead produce the same effect upon steril- 
ized gelatine that has been observed and 
recorded for the salts of radium. As Rudge 
points out, these “growths” are not in 
any sense to be regarded as vital. He 
thinks that the action of radium may be 
due to the barium that is contained in it. 

In this connection it might be pointed 
out that the discovery that radium would 
even aid the life-processes would be very 
remarkable in the light of what is known 
concerning the action of radium on living 
tissue. We have seen, from the brief ac- 
count of the physiological action of radi- 
um that it tends to kill living things. 
This disintegrating action has been ex- 
perienced by more than one experimenter 
who has worked with fairly pure radium 
salts, and its action upon cancerous tissue 
is probably connected with this same prop- 
erty. 

It does not seem probable that a sub- 
stance which behaves in this manner would 
be one that would even aid the growth of 
living matter, much less produce it. 

THE ALPHA PARTICLES. 

Some interesting and important investi- 
gations on the a particles sent off by 
radium have very recently been made. Cer- 
tain results obtained by Bragg and Klee- 
man have thrown new light on the nature 
of these particles as sent off by radium 
in its various stages of decomposition. 
They determined the ionizing power of 
the a particles, and from the nature of 
the results obtained, seem justified in con- 
cluding that the alpha particles given off 
by radium in any one stage of its decom- 
position, are of the same nature. 

When radium is in radioactive equilib- 
rium, we have alpha particles given off 
with very different velocities. This is due 
to the fact that the several products of the 
decomposition of radium are all present. 
It is an important and interesting fact 
to know that while the alpha particles 
given off by the different stages through 
which the radium passes, have different 
velocities, the particles given off by radium 
in any one of its stages of decomposition 
all have the same velocity, and the same 
ionizing power. 

The following interesting, although em- 
pirical relations, have apparently been 
established by Bragg and Kleeman. The 
so-called “stopping power” of a number 
of the elements for the alpha particle, was 
determined, with the result that the 
amount of energy spent by the a particle 
in passing through an atom seems to be 
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proportional to the square root of the 
atomic weight. Quite a number of ele- 
ments have been brought within the scope 


-of the investigation, with the result that 


the above relation seems to hold approxi- 
mately. 

They have also shown that the number 
of ions produced by an alpha particle is 
the same, no matter what the nature of 
the gas through which it passes, and, 
further, that the same amount of energy 
is always required to make a pair of ions, 
regardless of the nature of the atom or 
molecule from which they are made. 

This latter relation is probably very im- 
portant, since it shows that ionization is 
essentially the same process, regardless of 
the nature of the molecules of the gas in 
which it takes place. 

The deflection of the alpha particles 
in a magnetic and in an electrostatic field, 
has recently been determined by Mac- 
kenzie, working in the laboratory of J. J. 
Thomson. By this means the velocity of 
the particles could be determined, and also 
the ratio of the charge e to the mass m. 
In this work radium which was in radio- 
active equilibrium was employed. Under 
these conditions radium is sending out 
alpha particles with very different veloci- 
ties, and what is really determined is the 
mean velocity. 

In the magnetic deflection of the rays 
the alpha particles from the radium en- 
tered a brass vacuum box by passing 
through a thin sheet of mica. The rays 
passed through a vacuum for about fifteen 
centimetres, and then fell on a zine sul- 
phide screen. The line of scintillations 
was then photographed. 

The poles of an electromagnet could 
be placed along the path of the rays, and 
when the magnetic field was applied 
the usual deflection of the alpha par- 
ticles took place. This was registered 
photographically. 


mv 
The mean value found for r was 


3.00 X 10°, varying between the ex- 
tremes 2.5 X 10° and 3.7 X 105. 


The value of m found by Rutherford 


for radium in radioactive equilibrium 
is 3.9 X 10°. The value of Mackenzie 
must be corrected for the decrease in the 
velocity of the particles produced by pass- 
ing through the thin sheet of mica. The 
corrected values are as follows: The 


mv l 
average value of Pa for the alpha particles 


as they leave the surface of the radium 
is 3.18 X 10%; the extreme values being 
2.65 X 10° and 3.92 X 10°. 

In measuring the electrostatic deflec- 


ELECTRICAL REVIEW 


tion an apparatus was employed which 
was similar in many respects to that used 
in measuring the magnetic deflection. 
The alpha rays entered the apparatus by 
passing through the mica plate, but they 
were now passed between two plates 
charged to a difference of potential as 
great as 10,000 volts. 


mv? T 
The value found for ~~ = 4.11 X 10". 


The value of m = 3.00 X 10°. 
The average value of v = 1.37 X 10° 


centimetres per second and — = 4.6 X 10° 


electromagnetic units. 
The value of Pa for the hydrogen ion 


is 10*. If we assume that the alpha particle 
carries the same charge as the hydrogen 
ion, the value of m, or the mass of the 
alpha particle, 1s about 2.2 times that 
of the hydrogen ion. This is very close 
to the mass of the hydrogen molecule. 

This work, then, does not favor the view 
that the alpha particles are helium ions, 
their mass being only about half that of 
the helium ion. Mackenzie points out 
that both hydrogen and helium may be 
given off simultaneously from radium, 
but this is certainly far from proved. 

We must therefore still be cautious in 
drawing the conclusion that the alpha par- 
ticles are nothing but helium ions. 

The magnetic deflection of the alpha 
particles from polonium was also meas- 
ured, and these were found to have some- 
what greater velocity than the average a 
particles from radium. 

Their velocity, however, was not as 
great as the swiftest alpha particles from 
radium. 

CONCLUSION. 

The investigations, of which a general 
account has been given in these papers, 
mark a new epoch in the development of 
the physical sciences. Some of the re- 
sults obtained are as important from the 
standpoint of the physical chemist as from 
that of the physicist. 

Facts have been brought to light which 
are of a character that are very different 
from anything hitherto known. The ezr- 
wstence of extremely penetrating forms of 
radiation, the instability of the chemical 
atom, the formation of one elementary 
substance from another, the existence of 
a form of matter that can charge itself 
electrically, that can light itself and that 
can give out an amount of heat that is 
almost twnconceivably great, are some of 
the facts to which men of science must 
now adapt themselves. 

These are magnificent developments 
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with which to open the new century. Prob- 
ably still more surprising facts are await- 
ing men of science before its close. It 
seems not too much to predict that as 
the nineteenth century surpassed the pre- 
ceding eighteen in the development of 
scientific knowledge and the discovery of 
truth, just so the twentieth century will 
exceed them all in the gifts of pure science 
to the store of human knowledge. 

The wave of scientific investigation for 
its own sake that has recently swept over 
the entire civilized earth must yield a 
rich harvest to those who shall be per- 
mitted to reap it. | 


‘THE END. 


The Illuminating Engineering 
Society. — 

A meeting of the Illuminating En- 
gineering Society was held at the Hotel 
Astor, New York city, Tuesday evening, 
February 13. The report of the paper 
committee was received, which mentioned 
a large number of topics to be discussed 
during the coming meetings, and an- 
nounced that the next meeting of the 
society would be held March 13, the second 
Tuesday, to hear read papers on mantle 
burners, on the flaming arc, and on the 
discussion of illumination from the view- 
point of the architect. 

President L. B. Marks delivered an 
interesting address, in which he gave the 
reasons for the formation of the new so- 
ciety, and pointed out the important work 
which lies before it. President Marks 
gave statistics to show how inefficient 
illumination is as practiced to-day, and 
explained the relation of the new society 
to other technical organizations. 

The address was discussed by Dr. Ar- 
thur H. Elliott, of the Consolidated Gas 
Company, New York city, who differed 
somewhat regarding the gas-lighting sta- 
tistics as given in the president’s address. 
Dr. Elliott called especial attention to the 
important physiological effects produced 
by over-illumination, and said that it would 
be well if the society could obtain the co- 
operation of physicians and oculists in 
the study of this matter. 

Mr. Arthur Williams, of the New York 
Edison Company, spoke of the impor- 
tance of educating the public in the use 
of illumination. Not infrequently a good 
deal of dissatisfaction is caused by the 
change in the color scheme of a room, thus 
spoiling the plan of illumination as it 
previously existed. Mr. Williams spoke 
also of the value and use of illuminated 
signs. 

Dr. C. F. Chandler, of Columbia Uni- 
versity, gave a most interesting review of 
the development of illumination, begin- 
ning with the whale-oil industry in the 
early part of the last century. 


A number of others present took part 
in the discussion. 
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POWER FROM LAKE MICHIGAN. 


BY ALTON D. ADAMS. 


Six hundred thousand cubic feet of 
water per minute will presently flow from 
lake Michigan to the Mississippi river. 
In its course of 325 miles across the state 
of Illinois this water will fall 176 feet 
and thus transform energy at-the rate of 
200,000 horse-power. This great water 
power, if electrically developed and trans- 
mitted, is probably sufficient to displace 
every stationary steam engine in Chicago 
and the remainder of the state. 

Power development on this great scale 
has been made possible by the construction 
of the Chicago Sanitary and Ship Canal 
from lake Michigan to Lockport, a dis- 
tance of thirty-four miles. Six miles of 
this canal, from the Chicago lake front 
to Robey street, occupies the improved 
bed of the Chicago river and of the west 
branch of its south fork. This river sec- 
tion of the canal has a bottom width of 
100 feet and a depth of twenty-six feet, 
and the flow of water is now from lake 
Michigan instead of toward it, as formeriy. 
From Robey street to the controlling 
works at Lockport an entirely new chan- 
nel 28.05 miles long, 160 feet wide at 
the bottom and twenty-two feet deep has 
been excavated. 

Water from the controlling works is 
discharged into the channel of the Des 
Plaines river, which has been widened and 
deepened as far as Joliet, a distance of over 
four miles. From Joliet the lake Michi- 
gan water follows the channel of the Des 
Plaines river to its junction with the 
Kankakee, where the Illinois river is 
formed, and then flows along this last- 
named river to the Mississippi. The 600,- 
000 cubic feet of water per minute thus 
to be diverted into the channel of the 
Illinois river from lake Michigan is six: 
teen times the natural low water discharge 
of that river at La. Salle, and eight times 
the low water discharge at its mouth on 
the Mississippi. : 

Fortunately for the useful development 
of power with this water of the great 
lakes, most of its fall occurs along a small 
part of its course to the father of waters. 
From Robey street, in Chicago, to the 
controlling works, at Lockport, the canal 
lies entirely in excavation through the 
Chicago divide that separates the lake 
Michigan watershed from that of the 
Mississippi, and substantially the lake wa- 
ter level is available at these works. From 
the controlling works at Lockport to Utica, 
a distance of sixty-two miles, the fall of 
the Des Plaines and Illinois rivers is 140 
feet, while from Utica to ita mouth on 
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the Mississippi the Illinois river falls 
only thirty-six feet in its course of 229 
miles. That part of the river channels 
between Lockport and Utica is thus the 
only one suited to power development. In 
falling 140 feet along this sixty-two miles 
of river the 600,000 cubic feet of water 
diverted from lake Michigan per minute 
develop 160,000 gross horse-power. With 
good hydraulic works as much as sixty 
per cent of this gross power, or 96,000 elec- 
tric horse-power, may be developed twenty- 
four hours a day for transmission to Chi- 
cago and other cities. Opportunities for 
power development are not equally good 
along this sixty-two-mile stretch of river, 
for much the greater part of the descent 
occurs between Lockport, at the brow of 
the Chicago divide, and the junction of the 
Des Plaines and Kankakee rivers, in a dis- 
tance of twenty-one miles. Down the es- 
carpment that marks the termination of 
the divide the Des Plaines river falls about 
ninety-four feet below lake level, in the 
distance just named, an average of nearly 
4.5 feet per mile. This leaves a fall of 
some forty-six feet for the forty-one miles 
of the Illinois river between the mouth 
of the Kankakee and Utica. It thus ap- 
pears that of the fall of 140 feet through 
which the water diverted from lake Michi- 
gan may be utilized for power develop- 
ment, sixty-seven per cent occurs along 
twenty-one miles of the Des Plaines river 
above the mouth of the Kankakee. A part 
of this stretch of river shows an even more 
rapid descent, for the fall from the low 
water level of 1847 on lake Michigan, at 
the controlling works, to the upper basin 
on the Des Plaines river, a distance of 
about 4.3 miles, is forty-two feet or nearly 
ten feet per mile. 

These opportunities for water power de- 
velopment along the Des Plaines river are 
not lying neglected, but one of them, at 
least, is soon to be utilized to generate 
electric energy for use in Chicago. About 
two miles from the controlling works at 
Lockport, the sanitary district of Chi- 
cago, a municipal corporation of Illinois, 
is now building an electric power plant 
that is to have an ultimate capacity of 
35,000 horse-power. This energy is to be 
transmitted to Chicago and other points 
in the district. A canal 10,700 feet long 
conveys water to this generating station, 
from the controlling works, and another 
canal 6,800 feet long acts as a tail race 
to discharge the water into the Des Plaines 
river. In this way a mean head of thirty- 
two feet is maintained for the water- 
wheels. There will be ten sets of these 
wheels on as many horizontal shafts, three 
sets for the exciting dynamos and seven 
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sets for the main generators. Each set 
of main turbines is rated at 6,500 horse- 
power at full gate under thirty-four feet 
of head and at 150 revolutions per min- 
ute. At 8/10 discharge each set of main 
wheels is designed to pass 100,000 cubic 
feet of water per minute, and the ultimate 
discharge of the power plant is expected 
to reach 800,000 cubic feet per minute. 

In Joliet, about eight miles down the 
Des Plaines river from Lockport, the sani- 
tary district has done a large amount 
of preliminary work in the way of excava- 
tion for the purpose of another water 
power development. 

Below Joliet, on this river, it seems 
that the electric development of the wa- 
ter power may still be open to private 
enterprise, and from this city to Utica 
the fall amounts to sixty-six feet in a 
distance of fifty-four miles. Of this total 
fall about fifteen feet is concentrated in 
a distance of three miles below lake Joliet, 
the name given to a nearly level stretch 
of the Des Plaines river, and some twenty 
feet occur along two miles of the river 
just below the Marseilles dam. 

Most of the larger cities of Illinois are 
within a practicable radius of transmission 
from the stretch of river between Lock- 
port and Utica. From the former place 
to the business section of Chicago is less 
than thirty-four miles. Elgin and Aurora 
are within a forty-mile radius of the same 
point, Peoria is about eighty miles, Bloom- 
ington seventy-five miles, Rockport eighty 
miles, Rock Island 110 miles and Spring- 
field 143 miles, in a direct line, from the 
dam at Marseilles. 


po —___ 


The Annual Meeting of the West 
Virginia State Association of 
Independent Telephone Com- 
panies. 

On February 22 and 23 the annual 
meeting of the State Association of Inde- 
pendent Telephone Companies will be 
held at Parkersburg, W. Va. It is esti- 
mated that at least 150 delegates will be 
present from West Virginia, the Ohio 
valley from Pittsburg to Cincinnati, and 
from Western Maryland and Pennsv1- 
vania. The independent telephone busi- 
ness, it is said, is making strides in West 
Virginia, and there are now forty-five 
companies operating 41,000 telephones. 
This is exclusive of the mutual or farmers’ 
lines. 

One of the speakers will be James B. 
Hoge, Cleveland, Ohio, president of the 
National-Interstate Telephone Associa- 
tion, and a prominent figure in independ- 
ent long-distance telephone companies. 
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New Barmbeck Central Station Equipment at Hamburg. 


po 


By Frank C. Perkins. 


NE of the accompanying illustra- The boiler house is 27.1 metres wide and Gesellschaft, of Berlin, formerly Navel 
0 tions shows the power station at fifty-eight metres in length. It is pro- & Kaemp, of Hamburg, and it has a ca- 
Barmbeck, in the suburbs of Ham- vided with a portal crane operated by pacity of handling 150 tons of coal each 


burg, Germany, with its water-cooling electric motors, with grab buckets for un- day of ten hours. 
tower in the foreground and its two large 


stacks in the centre, the canal and the 
arrangements for handling the coal in the 
foreground. Other illustrations show the 
interior of the dynamo and engine rooms 
of the Barmbeck plant, the arrangement 
of the boilers and the electrical connec- 
tions of the generators and switchboard. 
There are twenty-four boilers in the boil- 
er room, each having a heating surface 
of 250 square metres. This boiler plant 
was designed to supply steam to three 
units from 1,000 to 1,200 horse-power ca- 
pacity, and three units from 2,000 to 2,500 
horse-power capacity. ine is 
fifty-eight na ae ae pe asia ELEVATION, BARMBECK CENTRAL STATION, HAMBURG, GERMANY. 
| wide and 12.9 metres high, and it is pro- 
| vided with an electrically operated crane 
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loading the fuel from the boats and carry- The three smaller engines are i a 

ing it to the coal bunkers, from where it triple expansion vertical tvpe, construc ed 
© ’ 


EXTERIOR View, BARMBECK CENTRAL STATION, HAMBURG, GERMANY. 


of twenty tons capacity, constructed by the is conveyed by electrically driven labor- 
Duisburger Machinenbau Acktien Gesell- saving devices to the various coal bins 


schaft, formerly Bechem & Keetman, of for use as required. This electric crane 
Duisberg. was installed by the Eisenwerk Acktien 


by F. Schichau, of Elbing, having a 
maximum output of 1,200 horse-power 
each. These engines are directly coupled 
to shunt-wound dynamos of 800 kilowatts 
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capacity, constructed by the Electricitats 
Actien Gesellschaft, formerly Schuckert 
& Company, of Nurnberg. Each of these 
electrical generators supplies current at a 
pressure of 600 volts and is utilized in 
charging a large storage battery, in ad- 
dition to the power and lighting service, 
this battery being employed for taking 
care of the peak of the load and for regu- 
lation. The three large engines of 2,500 
horse-power capacity were intended to be 


directly coupled to continuous-current dy- 
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watte, supplying a polyphase current of 
5,000 volts pressure. 

The three-phase current from the alter- 
nators is conducted through the transmis- 
sion lines to substations provided at Ep- 
pendorf and elsewhere for transforming 
the same to a direct current of 600 volts 
pressure for lighting and power distribu- 
tion. 

The storage battery equipment consists 
of 144 cells for lighting purposes arranged 
on the three-wire system at 250 volts 
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ISOLATED PLANTS.’ 
BY H. L. WOOLFENDEN. 


One of the hardest and most frequent, 
and at the same time one of the most in- 
teresting problems which confronts the 
central station manager is that of the 
isolated plant. Not only is he certain to 
see such plants installed from time to 
time, where he figures the business legiti- 
mately belongs to him, but he has also 
to deal periodically, with such tact and 


ENGINE Room, BARMBECK CENTRAL STATION, HAMBURG, GERMANY. 


namos of similar construction, each hav- 
ing a capacity of 1,750 kilowatts. One of 
these large units includes a reciprocating 
engine of the vertical type, the current 
from the generator of this unit being util- 
zed for lighting and railway service. In- 
stead of installing two additional engines 
of the vertical reciprocating type of 2,500 
horse-power each, it was decided in the 
new equipment to install three steam tur- 
bine units. Each of these steam turbines 
18 directly coupled to a three-phase alter- 
nator having a capacity of 2,000 kilo- 


pressure. This battery has a capacity of 
4,536 ampere-hours with a three-hour dis- 
charge, the rate of discharge being 1,512 


amperes. 
SS EEE Oe 


The first passenger train through the 
Simplon tunnel, which extends from 
Brigue, Switzerland, to Isella, Italy, a 
distance of twelve miles, was run on Janu- 


ary 25, 1906. The tunnel was built 
through the joint efforts of the govern- 
ments of Italy and Switzerland, the cost, 
outside of traffic arrangements, being in 
the neighborhood of $15,000,000. 


patience as he may possess, with the kick- 
ing customer who threatens the installa- 
tion of his own plant. To a large extent 
the measure of the success of a central 
station is the scarcity of the isolated plant, 
as the type of building in which a separate 
plant is installed almost Invariably offers 
a very considerable day power-load. 

The purpose of this paper is not to en- 
deavor to decide on the advisability of 
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1A paper read before the Colorado Electri 
Power and Railway Associati o Electric Light, 
September 18. 19 a Af 30 4 pe on; Glenwood Springs, 
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isolated plants, but rather to offer some 
data on a typical office-building plant of 
which the writer had charge in one of our 
eastern cities, and to touch in a general 
way on some of the more prominent fea- 
turcs, in the hope that it may bring out 
discussion of value to the associate, as well 
as the active members of our association. 

Accurate record of the cost of operating 
the plant is rarely kept in the case of our 
office and store buildings, and still more 
rarely in the case of the factory plant. 
The average owner, where complete rec- 
ords are not kept, will, in most cases, 
figure the cost of operation as being the 
cost of his fuel plus the cost of labor 
and supplies, and he is not always sure 
of even these items. It is undeniable that 
a considerable number, and possibly the 
majority, of small plants really cost the 
owners more to operate than similar ser- 
vice from the central] station. 

The original installation of the plant 
may be fully warranted, or it may be due 
to the over-anxiety of the salesman to 
increase hig monthly average without really 
knowing the merits of the case; or it may 


be upon the advice of the operating engi- 


neer, who might easily be unconsciously 
biased by personal considerations. Un- 
fortunately, if the plant is once installed 
and proves more costly than central sta- 
tion service would have done, the invest- 
ment having been made, the central sta- 
tion manager is then called on to figure 
his price against operating expenses alone, 
and not against the real cost, including 
investment charges. 

The results attained in a building plant 
will depend to a large extent on the dis- 
tribution and character of the load, the 
capability of the engineer in charge, and 
alse on the arrangement and location of 
the plant in the building. We have all 
seen building plants, and plenty of them, 
with low ceilings and poor ventilation, 
hot bevond endurance, and shoved into 
some corner of the basement for which 
scemingly no other use could be found. 
In such a case there is small incentive for 
the employés to keep the plant in respect- 
able shape. 

Probably the strongest argument in 
favor of an isolated plant in an office or 
other steam-heated building is the use of 
exhaust steam for heating during the heat- 
ing season. A study of the load-curves, 
which are approximately correct for any 
office building, show that in the early 
morning, when the demand for steain for 
the heating svstem is heaviest, the load on 
the engines, and consequently the supply 
of exhaust steam is very light. At such 
times it is necessary to use live steam to 
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make up the deficit. Late in the after- 
noon the reverse condition holds good, 
and there is usually an excess of exhaust 
steam. The greater part of the day the 
elevator load and what small lighting load 
there is will furnish enough steam except 
in severe weather. 

The statement.is frequently made that 
where all the exhaust steam can be used 
for heating in winter the isolated plant 
will prove more economical than outside 
service. This statement is not borne out 
bv actual results obtained and is undoubt- 
edly responsible for many unwise invest- 
ments. Data published in one of the 
technical journals a few vears ago showed 
that the average cost for some 150 build- 
ings of various types in New York citv 
ran from 3.1 cents per kilowatt-hour in 
a large fifteen-story office building to 
twelve cents in moderate-sized apartment 
buildings. These figures made no allow- 
ance for heating, the entire cost being 
charged to lighting and power. 

The central station has, of course, the 
advantage of generating in large quanti- 
ties. The cost of fuel should be lower, 
labor is very much less per unit of out- 
put, and the generating units are more 
efficient on account of both size and type. 
There is also a great advantage in the mat- 
ter of investment charges in the fact that 
the central station requires a generating 


capacity of only thirty per cent to thirty- 


five per cent of the connected load, while 
the isolated plant requires a generating 
capacity of from 100 per cent to twenty- 
five per cent of its connected load, allow- 
ing for a maximum demand of about sixty- 
five per cent and providing for a spare 
unit. If the reserve unit is omitted the 
investment and depreciation charges are 
correspondingly reduced, but in such event 
breakdown service is ordinarily provided 
from outside at an appreciable cost. 

The furnishing of steam for heating 
purposes from the main station or an 
auxiliary station would seem to be a most 
desirable and profitable thing where possi- 
ble. Some of our Colorado towns are do- 
ing this. 

Two points which are almost invariably 
overlooked in making comparisons between 
an isolated plant and central station ser- 
vice are the excessive use of light when 
furnished free, and the rental value of 
the space occupied by the plant. The ex- 
travagance in the use or misuse of light 
by the various tenants is rather strikingly 
shown by a study of the load-curves. For 
instance, on the December curve the load 
only gradually decreases from 5 to 10 
o'clock at night, although many of the 
tenants are gone shortly after 5 and the 
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majority of the offices are vacant at 6 
o'clock. Numbers of lights are carelessly 
left burning and are turned off in one 
office after another by the scrub women 
who work in the building nightly from 6 
to 9 P. M., and again from 6 to 9 in the 
morning. The July curve shows the light 
used by these same women in the summer 
time. A meter system would insure turn- 
ing off these lights by the tenants on leav- 
ing the offices, and also would mean a very 
marked diminution of the current used 
during the day, much of which is used 
carelessly. 

The rental value of the engine-room 
space is a difficult quantity to estimate. 
Undoubtedly in some cases it may be neg- 
lected entirely, where there is basement 
room standing idle after the building is 
full. On the other hand, it is of con- 
siderable value in a department store or 
in an office building where-it can be rented 
for a restaurant or barber shop, as is fre- 
quently done. 

Another item which is open to discus- 
sion is the allowance to be made for in- 
terest and depreciation, insurance, taxes, 
and general maintenance. The deprecia- 
tion due to wear has up to the present 
been fully equaled by the depreciation duc 
to change in design and practice. While 


standard apparatus has not changed much 


in the last three or four years, we can have 
no guarantee that it will not be radically 
different five or ten years from now. An 
allowance of less than fifteen per cent an- 
nually for these fixed charges would seem 
to be unsafe. 

In comparing with outside service the 
cost of operating an isolated plant for 
lighting and power in a building which 
also uses steam heat, it is usual to con- 
sider it the difference between the total 
cost of operating the plant and the cost 
for heating and general service alone. Ex- 
cept in rare instances the latter quantity 
is necessarily estimated, but can usually be 
approximated closely. 

The building referred to in this paper 
is eleven stories in height, with a total 
floor area above the basement of 95,800 
square feet, of which approximately 74,600 
square feet is for offices and 21,200 square 
feet for halls, toilets and publie spaces. 
The ground floor is occupied by two banks, 
whose vaults are in the basement. Of the 
balance of the basement, approximately 
half is given up to the boiler, power and 
elevator plant, and the remainder is used 
for bicycle space and general storage. 

The total number of lights in the build- 
ing was, at the time these records were 
taken, 2,329, of which fifty-two were m 
the basement, 390 in halls and public 
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spaces, and 1,887 in the offices proper. 
This figures, above the basement, approxi- 
mately one sixteen-candle-power lamp to 
each forty square feet of floor area in the 
offices, and one sixteen-candle-power lamp 
to each fifty-five square feet of floor area 
for the public spaces. The building is 
well lighted, although the display lighting 
on the ground floor is not as great as it 
would be if stores occupied the floor. 
The equipment of the power plant con- 
sists of three horizontal water-tube boilers 
of a total capacity of 2%75-horse-power, 
two eighty-five-kilowatt, 125-volt direct- 
current generators connected to tandem- 
compound high-speed engines, and one 
fifty-kilowatt generator direct-connected 
to a simple high-speed engine, together 
with the usual complement of auxiliary 
apparatus, including feed and house 
pumps, hot and cold water tanks, etc. 
The elevator plant consists of five electric 
elevators, four of them being high-speed 
horizontal screw type for passenger service 
and the fifth one a slow-speed drum type 
for freight service. All four passenger 
elevators are normally in service, the 
schedule being such that no more than two 
elevators are on the up-trip at the same 
time. The starting characteristics of the 


elevator motors would not be considered . 


in line with good practice in the latest 
type of elevator motor, as the flush of 
starting current is too heavy. This par- 
ticular plant was installed about nine 
years ago. 

At first considerable difficulty was met 
in the operation of both lights and power 
from the same engine. The engines had 
a rather sluggish governor and had been 
provided with a very heavy balance-wheel 
in addition to a heavy governor wheel. 
The action of the governor was too slow 
and a variation of three to four volts on 
the lighting circuits naturally resulted in 
a tremendous amount of kicking. The 
governor wheel of one engine was finally 
replaced with a light wheel with an 
inertia type of governor, and the bal- 
ance wheel taken off, correcting the 
trouble almost entirely. 

The power-load, which consists almost 
entirely of the elevators, is almost uni- 
form at approximately ten kilowatts for 
the entire year. This, of course, is an 
average wattmeter reading, and the maxi- 
mum momentary demands of the elevator 
system will at times go up to eighty-five 
or ninety kilowatts. 

For the entire year the total kilowatt 
output was 240,756 kilowatt-hours. The 
coal used for all purposes, including heat- 
ng and house service, was 1,479 tons. 
Pocahontas run of mine coal was used, 
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on account of the city smoke ordinance, 
at a cost of $3.15 per ton. The labor con- 
nected with the plant included one chief 
engineer, one day and one night assistant 
engineer, one day fireman and one night 
fireman. In addition one extra man was 
employed for three months in summer, 
cutting the shifts down from twelve hours 
to eight hours. There was also a small 
monthly labor account for hauling ashes. 

In figuring interest and depreciation, 
for the purpose of comparison, it is figured 
only on that portion of the plant which 
could have been omitted if electrical ser- 
vice had been taken from an outside 
source. This portion includes one-third 
of the boiler plant, the entire engine, gen- 
erator and switchboard plant, and an al- 
lowance of $2,000 to cover the high-pres- 
sure piping and incidental items. The 
cost of this part of the building plant was 
$16,150. The total cost of operation for 
light, heat and power was, then— 


Coal, 1,479 tons at $3.15......... $4,658.00 
DADO Sad cc wien neunke 5,340.00 
Hauling ashes..............0.008. 144.00 
Water (estimated proportion).... 130.00 
Oil, waste and sundries.......... 355.00 
Lamp renewalS............eee005 192.00 
Repalrg: sows 60s dined tiki tt Rees 171.00 
Fixed Chgs., 15 per cent of $16,150. 2,422.50 

POUL Guedecwe r Entons $13,412.50 


If, from the start, lighting and power 
service had been taken from outside, all 
of the items would have been omitted 
on which fixed charges are included above. 
Both assistant engineers would also be 
unnecessary, but a high-class man, such 
as the chief engineer, would be required. 
One fireman could also be dispensed with 
for six months each year. The cost of 
running the building under these con- 
ditions is estimated at— 


Coal, 690 tons at $3.15............ $2,173.00 
Labor 6 os5b00 Miss Reb aw eew aes 2,550.00 
Water 655 seta oe eee taeeedes 40.00 
Repairs and sundries............. 60.00 
Hauling ashes..............000e-. 35.00 

Total (chi dnaede ce ee aa’ $4,858.00 


Deducting this latter estimated cost of 
heating and house service from the total 
actual cost of light, heat and power gives 
us a net of $8,554, as the approximate 
cost of light and power only. On the 
basis of an output of 240,756 kilowatt- 
hours for the year the cost per kilowatt- 
hour is 3.55 cents. 

The lowest published rate of the Edi- 
son company was four cents per kilowatt- 
hour, after applying discounts. We do not 
know how rigidly these rates are adhered 
to, but it would seem that, in view of 
the character of the load, the business 
would be desirable to the central station 
at the figure it cost the isolated plant in 
this instance. 
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THE ELECTRICAL DRIVING OF COLD- 
STORAGE AND ICE-MAKING PLANTS. 


BY SYDNEY F. WALKER. 


Power is required for cold storage and 
artificial ice making and in a great many 
instances, if there is an electrical service 
in the neighborhood, it is the most con- 
venient power obtainable. In both cold 
storage and in ice making the heat that 
is required to be taken out of the air, 
the produce to be held at low tempera- 
tures, or the water, has to be lifted bodily, 
so to speak, and transported to the stream 
or the river from which the cooling water 
is taken; or where the cooling water is it- 
self cooled by atmospheric aid, the heat 
is transported to the atmosphere and pow- 
er is required to perform the operation. 
In order to accomplish it the heat to 
be dealt with is first caused to expand 
one of three substances, ammonia, carbonic 
acid, or sulphurous acid, from the liquid 
state to the gaseous state, and this is 
done either directly by what is called di- 
rect expansion, the agent passing through 
pipes which are immersed in the water 
from which ice is to be made, or are fixed 
in the cold chambers in which the produce 
is to be held at low temperatures; or the 
expansion of the agent from the liquid to 
the gaseous condition is made to reduce 
another liquid, technically called brine, to 
a low temperature, the brine being em- 
ployed to extract the heat in its turn 
from the water or the cold chamber and 
what it holds by circulating in tubes 
through them. ‘There is again another 
method, the air itself which enters the 
cold chambers is sometimes cooled before 
it is allowed to enter and this is accom- 
plished by driving it over some form of 
cooling apparatus, such as a grid of pipes 
in which cold brine is circulating, or a 
battery of plates over which cold brine is 
trickling. In either case, after the agent, 
the ammonia, carbonic acid or sulphurous 
acid has done its work in extracting the 
heat from the brine, the water, or the air 
and produce, it is reconverted into the 
liquid form. In the arrangement known 
as the compression system, the gas is 
sucked into what is virtually a pump, 
where it is compressed and is afterward 
passed through a condenser, where it is 
exposed to the cooling action of water. 
Where there is a good supply of water at 
hand, such as a river or canal that is used, 
the water returns to the river after it 
has done its work; but in towns where 
water is dear, the cooling water is used 
over and over again, being itself cooled 
by being pumped up to the top of a cool- 
ing tower and allowed to trickle down over 
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‘mats or other obstructions, while exposed 
at the same time to an upward current of 
air. In the other arrangement, known as 
the absorption system, in which only am- 
monia is employed, the gas is driven off 
from an aqueous solution by the applica- 
tion of heat, usually by means of steam 
passing in pipes through what is called 
the generator, but after leaving the gen- 
erator it passes to the condenser and 
through other vessels, known as the recti- 
fier, the exchanger and others, all of which 
are subject to the action of cooling water. 
After condensation the liquefied gas pre- 
pared on the absorption system is used 
` just as in the compressor system. Power 
is required then in the compressor svstem 
for driving the compressor and in both 
systems for driving the pumps which cir- 
culate the cooling water through or over 
the condenser, for driving the pumps 
which circulate the brine when it is used, 
for the fans when the air is cooled before 
entering the cold chamber, and sometimes 
when the chambers are cooled by direct 


expansion or by brine coils. Where the - 


cooling water is cooled also, power is re- 
quired to drive a pump to raise the cool- 
ing water to the top of the tower and to 
drive the fan which circulates the air 
through the tower. Fans are not always 
employed for this purpose, natural draught 
being made use of, but the fan makes 
the best arrangement. In ice-making 
plants, also, in addition to the above ap- 
paratus, there are others specially designed 
for producing chemically pure ice. The 


exhaust steam is generally made use of 


for making ice, but it is not sufficiently 
pure for ice that is to be used for the 
table. The steam, after being condensed, 
is subject to a process of reboiling, which 
forces any grease and other matters that 
may be present to the top, where they 
are skimmed off, and it is then subject to 


other processes designed to produce pure. 


ice, some of which take power. 

There are two other cases where power 
is required in connection with refrigerat- 
ing apparatus. Small cold stores are often 
arranged to be cooled by means of ice, 
or ice and one of the salts used in the so- 
called freezing mixtures. In those cases 
the ice, or ice and salt, is contained in a 
tank placed in the upper part of the 
chamber with a trap for receiving the 
liquid as it is formed, and it is of great 
advantage to keep the air in the chamber 
constantly circulating over the cold sides 
of the tank. This is sometimes left to 
what would be called natural ventilation, 
due to the convection currents set up, but 
the circulation is much more certain if 
a small fan is employed, which can be 
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worked by an electric motor taking cur- 
rent from the lighting service where 
there is one. Another case is where ice is 
made for use in hotels it is of advantage 
to cut it up into small cubes, which are 
placed on the table, much as sugar is. The 
arrangement spells economy in ice and 1s 
much more cleanly, as the waiter can 
hardly replace a half-melted cube in the 
ice dish. The machine for cutting up 
the ice into cubes is conveniently worked 
by an electric motor. 


COMPRESSED AIR. 

It should be mentioned that while the 
three agents mentioned above are those 
in common use, ammonia in particular he- 
ing the favorite, ether was used for some 
time and is still used to a small extent 
in India on account of the low pressure 
at which it works. 


much used, especially for ship work. Com- 
pressed air plant is still made and used 
for the purpose, but it is being rapidly 
displaced by the other three agents. With 
compressed-air plant the air is compressed 


: by a piston working in a cylinder in the 


usual way, but after compression the air 
is dried and is then cooled by allowing it 
to drive the piston of another cylinder 


whose piston rod is connected to the same. 


crank shaft as that of the compressor, the 
power expended by the compressed air in 
what is called the expanding cylinder as- 
sisting the motor that is used for driv- 
ing the compressor, the latter having only 
to supply the difference in power, plus 
that required to drive the air through the 
cold chamber and bring it back to the 


compressor. With the compressed-air sys- 


tem the air after expansion is cooled 
down, it is claimed by makers of com- 
pressed-air plant, to 100 degrees Fahren- 
heit and is then admitted to the cold 
chamber, the suction of the compressor 
drawing it out again after it has done its 
work, the air circulating round and round, 
with a small addition from the atmospheric 


air to make up for leakage. Compressed- © 


air systems are not usually employed, ex- 
cept in direct connection with the coid 
chambers. There is rarely any brine cir- 
culation and the compressor is always 
fixed very close to the chamber, as the air 
so rapidly loses its cooling properties, to 
express it popularly, or heat so rapidly 
passes to it, to express it scientifically, so 
that long air circuits are not advisable. 

WHERE THE POWER GOES AND HOW TO CAL- 

CULATE IT. 

In the compression system the power is 
required to compress the gas to overcome 
the friction of the pipes through which 
the gas circulates, both as gas and as liq- 


In the early days of- 
‘cold storage, also, compressed air was very 
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uid, and in addition to overcome the fric- 
tion of the moving parts of the apparatus 


.—the piston, the valves, etc. As in every 


other case where power is used, the power 
which a cursory examination of the theory 
of the apparatus would dictate is usually 
a long way below that actually required. 
In compression the gas is heated and tends 
to expand, increasing the work the driving 
power has to perform. With steam engine 
driving the problem is increased in diffi- 
culty by the fact that the steam is at 
its weakest when the force opposed to it 
by the compressed gas is greatest, and the 
more economically the steam is used the 
more is this the case, so that on this ac- 
count alone the electric motor, other things 
being the same, has a very solid advan- 
tage. But this is by no means the whole 
of the trouble met with in compression. 
Valves leak, both the suction and delivery 
valves, and this leads to waste of power 
in both cases. Compressors are of two 
kinds, double and single acting. In the 
single-acting compressor the piston draws 
gas in at one stroke and compresses it 
on the return stroke. With double-acting 
compressors gas is taken in behind the pis- 
ton at cach stroke and compressed in front 
of the piston at each stroke, so that suc- 
tion and compression are taking place 
every stroke. If delivery valves leak, a 
certain quantity of gas escapes to the 
condenser not fully compressed and re- 
quires more cooling water to condense, 
while during the suction period some of 
it may work back into the compression 
evlinder, taking up some of the space that 
should be occupied by the gas from the 
expansion coils. Badly fitting pistons also 
give rise to leakage and to waste of power 
in the same way. And there is another 
trouble, more serious, in some cases. After 
the compression stroke the whole of the 
gas is sometimes not driven out of the 
evlinder, and on the commencement of the 
suction stroke this remainder, being high- 
lv compressed, expands, filling a portion 
of the suction space and reducing the effi- 
ciency of the apparatus, or, in other words, 
adding to the quantity of gas that has to 
be compressed and to the power demand- 
ed. The same troubles are met with in 
steam engines, but they are more accentu- 
ated in refrigeration apparatus. Several 
methods have been introduced designed to 
minimize these losses. In one form of 
compressor introduced by Dr. Car] von 
Linde, the piston is made hemispherical 
where it faces the end of the cylinder, 
the latter being also hemispherical, and 
in this way the clearance is reduced to a 
minimum and with it the possible gas left 
after compressign. In another arrange- 
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ment the piston is brought right up to 
the end of the cylinder, the cross head of 
the piston rod being fitted with springs 
which enables it to do so without danger. 
In yet another method, the De La Vergne, 
an American system, oil is injected into 
the cylinder during each compression 
stroke and the gas and oil driven out to- 
gether. This entails a separate arrange- 
ment for separating the gas from the oil 
before the gas passes into the condenser 
and a pump for lifting the oil that has 
been separated to ite tank. The writer 
has dwelt on these points because, in his 
experience; one of the great difficulties 
in connection with the adaptation of elec- 
trical apparatus. to new work is a proper 
estimate of the power required. Again 
and again have engineers sat at a desk 
and calculated. what power ought to be 
taken by certain work, and after the appa- 
ratus has been put to work there has been 
continuous trouble, because there has not 
been sufficient power provided. It should 
not be forgotten either that the causes of 
loss mentioned, those due to leaky valves 
and pistons, are apt to increase with time, 
and what was sufficient power at first 
becomes insufficient as time goes on, so 
that the wise engineer will do well to 
provide plenty of power. 
harm done if there is surplus, the repairs 
bill is sure to be less in consequence. The 
actual power taken by different appara- 
tus in practical work is given below. 
Meanwhile it may be mentioned that with 
the exception of that taken up in over- 
coming . friction of pistons, valves, etc., 
and the act of compression, the whole of 
the power required is to overcome the fric- 
tion of the fluids, liquid and gaseous, 
through the pipes or ducts in which they 
circulate, and that the charge for friction 
follows definite laws which are very simi- 
lar to those governing the passage of elec- 
tric currents through conductors. The 
friction offered by any pipe to the passage 
of a fluid depends directly upon the extent 
of the surface of the pipe against which 
the fluid rubs, that is its internal sur- 
face, and on the square of the velocity at 
which it moves, This means that the long- 
er the pipe the greater is the frictional 
resistance, just as with electric conduc- 
tors. At first sight it appears as if the 
other law governing the resistance of elec- 
tric conductors, that the resistance varics 
inversely as the section area, did not hold 
good here, but it is only an apparent dif- 
ference. Increasing the size of the pipe 
through which any fluid is passing in- 
creases the internal surface and with it 
the internal resistance, if the fluid rubs 
against all the internal surface, but in- 


There is no . 


HxQxw 
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creasing the internal section of a pipe de- 
creases the velocity at which the fluid is 
traveling, and as the resistance varies 
with the square of the velocity the total 
resistance is lowered. In fact the rule 
may be taken to hold that the resistance 
offered to fluid travel varies directly as 
the length of the pipe or duct and in- 
versely as its sectional area. It also varies 
with the nature of the surface of the pipe 
and the fluid that is passing. 

The above may be expressed by the fol- 
lowing formula: R = A Aá K 

Where R is the resistance offered by a 
pipe or tube of circular section of 
length L, diameter S, and periphery P, K 
being a constant depending upon the 
nature of the surface of the pipe and upon 
the nature of the fluid. Where the duct 
is of square or rectangular section the fac- 
tor P is obtained by taking the total 
length of the sides of the figure represent- 
ing the section. With a square it is four 
times the length of one side, with a rec- 
tangle not a square, it is made up of twice 
the length of each pair of sides. The 
value of K has been determined for cer- 
tain substances. One authority on re- 
frigeration gives the value of K for gas 
circulating in iron pipes as 0.000936. 
Mining engineers have worked the figure 
out for air passing under the different 
conditions found in a mine, which are 
similar in many respects to those in the 
ducts of refrigerating apparatus, and they 
find it varies from 0.00033 up to 0.00263. 
The value of K for water has been de- 
termined as approximately 0.001, and it 
may be taken that with the same rubbing 
surface the friction will vary as the spe- 
cific gravity of the fluid. The power re- 
quired to overcome the friction of the 
fluids in pipes or ducts is found, as with 
electrical currents and mechanical work, 
by multiplying the weight moved per min- 
ute, by the pressure employed in moving 
it, or height of the columns of the fluid 
engaged in moving it, and dividing by 
33,000. It is our old friend W = E X C 
under another name. We may write it 
power required to move the fluid in 


H. P. NAR where H.is the pres- 


sure or equivalent column of the fluid, 
and Q is the weight of the fluid moved. 
Fluids are usually measured in cubic 
fect, or cubic metres, and the formula 
may be modified, if desired, to H. P. = 


where w is the weight of a 


33,000 ? 
cubic foot or metre and Q is the number 
of cubic feet or cubic metres moved per 
minute. It need hardly be mentioned also 
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that the denominator will be 550 if Q 
is the quantity passing per second. This 
point will be taken up again, when giving 
actual figures for the power taken. 
THE PROPERTIES OF THE DIFFERENT RE- 
FRIGERATING AGENTS. 
Ammonia (NH,), carbonic acid gas 
(CO,) and sulphurous acid (S0,) are the 
agents employed in refrigerating work 
because they lend themselves easily 
to conversion from the liquid to the 
gaseous state, and vice versa, and 
because the quantities of each that it 
is necessary to handle come within prac- 
tical limits. They are used for refrig- 
eration because each absorbs a certain 
quantity of heat in passing from the liquid 
to the gaseous state—what is known as 
the latent heat of the gas. When water 
is heated the degree of heat required to 
raise the temperature of any quantity one 
degree is approximately the same through- 
out the thermometric scale until boiling 
point is reached, when there is a sudden 
demand for a large quantity of heat with- 
out any increase of temperature. One 
British thermal unit, approximately, is 
absorbed by one pound of water for each 
degree Fahrenheit that its temperature 
is raised; but when it passes into steam 
966 British thermal units are absorbed 
without increase of temperature. Simi- 
larly, ammonia absorbs 555.5 British 
thermal units at 0 degree Fahrenheit, car- 
bonic acid 123.2 British thermal units, 
and sulphurous acid 171.2 British thermal 
units. Hence it would appear at first 
sight as if ammonia was the most eco- 
nomical refrigerant. But the cooling 
performed by any refrigerant depends 
upon the volume of the gas formed. One 
pound of gaseous ammonia has a volume 
of 9.10 cubic feet, while carbonic acid has 
only 0.277 cubic feet and sulphurous acid 
7.35 feet at the same temperature and 
pressure. Hence the latent heats per 
cubic foot are: for ammonia 61.7 British 
thermal units, for carbonic acid 447 and 
for sulphurous acid 23.3. This would 
make carbonic acid appear to be very 
largely the better. But again the pressure 
at which the different agents work are: 
ammonia 120 pounds per square inch, car- 
bonic acid 900 pounds per square inch and 
sulphurous acid forty-one pounds per 
square inch. And there are other differ- 
ences that can not be gone into here, but 
in practice the actual horse-power required 
iş approximately the same for the same 
work, no matter which refrigerant is em- 
ployed. It will be gathered from the 
above that as the cooling effect of car- 
bonic acid per cubic foot is so much 
greater than that of the other agents the 
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compressor employed with CO, can be and 
is very much smaller than with either 
of the other two, but, as will also be seen, 
the pressure is very much higher, and 
though the gas is smaller in quantity 
the same quantity of heat has to be taken 
from it in the condenser by the cooling 
water. It is claimed by the makers of 
ammonia apparatus that carbonic-acid ap- 
paratus is not so efficient in hot climates, 
owing to the higher temperature of the 
cooling water. Apparently this is, or 
should be, true theoretically, but in prac- 
tice carbonic-acid machines are working 
as well in the tropics as other apparatus. 
There is no difficulty whatever in pro- 
viding for the increased pressure neces- 
sary in the tropics, and where the cooling 
water is cooled a warm atmosphere is an 
advantage. And that leads to another 
part of the question. The figures for the 
latent heats, etc., of the different refrig- 
erants given above are for zero degrees 
Fahrenheit and the usual standard pres- 
sure, 29.92 inches of mercury, but they 
vary with the temperature and the pres- 
sure just as the same quantities do with 
steam. Increasing the pressure raises the 
temperature of its boiling point (the 
figure at which it passes into gas), while 
it at the same time decreases the latent 
heat of the gas at evaporating point while 
increasing the quantity of heat required 
to convert the liquid into the gaseous con- 
dition. On the other hand the heat of the 
tropics, by expanding the gas, increases 
the pressure at which it works and the 
work that has to be done on it in the 
compressor. The work done upon the gas 
in the compressor is converted into heat 
in the act of compression, and this heat 
has to be removed with that of expansion 
from the liquid state by the cooling water 
in the condenser. Hence the quantity of 
heat generated in the compressor is the 
measure of the work done upon the gas 
and of the horse-power required to ac- 
complish it, apart from that lost in fric- 
tion of the moving parts and the other 
losses that have been mentioned. 
MEASUREMENTS OF REFRIGERATING WORK. 
Refrigeration is measured by the ton; 
that is to say machines are built to accom- 
plish one or more “tons of refrigeration,” 
and this means that they will perform the 
same work in cooling as one or more tons 
of ice will in melting in twenty-four 
hours. In America what is called the 
short-ton is almost universally employed. 
It is 2,000 pounds. In the United King- 
dom the long-ton is used, of 2,240 pounds. 
Each pound of ice requires the delivery 
to it of 142 British thermal units for 
it to become water at thirty-two degrees 
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Fahrenheit, or, in other words, the latent 
heat of water is 142 British thermal units. 
This makes the American refrigeration 
ton 284,000 British thermal units per 
twenty-four hours, the British 318,080 
British thermal units, and these figures 
are indicated by makers of machines; 
that is to say, a one-ton machine will pro- 
vide compression sufficient to handle the 
gas that will extract 284,000, or 318,080 
units from brine or any other substance 
in twenty-four hours. This is not, how- 
ever, the ice-making capacity. The ice- 
making capacity is usually taken at half 
the refrigerating capacity. To freeze 
water it must first have its temperature 
lowered to the freezing point, which may 
absorb as many as forty or more units 
per pound, according to the initial tem- 
perature. Then the 142 units have to be 
extracted per pound and after that the 
temperature of the ice itself has to be 
lowered, so that it may remain solid and 
not be constantly inclined to melt. In 
addition there are numerous other losses, 
many of which have been pointed out, so 
that the above rule has been adopted in 
practice. 

It will be seen that the ton of re- 
frigeration works out to about 12,000 
British thermal units per hour with the 
American ton and 13,250 British thermal 
units with the British ton. It is im- 
portant to bear this in mind, as refrigerat- 
ing machines are often arranged to run 
only a certain number of hours a day, and 
it is necessary in these cases that the 
full number of units should be abstracted 
during that time. The theoretical power 
required for a ton of refrigeration varies 
from 0.3 horse-power to 1.7 horse-power 
delivered to the compressor, and the prac- 
tical brake-horse-power that should be 
available at the compressor piston-rod, to 
provide for all contingencies, may be taken 
as two and one-quarter horse-power. This 
is the smallest amount that should be al- 
lowed. In very small machines the power 
is slightly higher, and in very large ones 
slightly lower. The power also varies 
very much with the temperature of the 
cooling water, the hotter the cooling 
water the greater the power absorbed. 
The above figures are given for cooling 
water entering the condenser at fifty-five 
degrees Fahrenheit and leaving it at 
eighty degrees. The difference between 
the power required in temperate climates 
and in hot climates is taken at twenty 
per cent. The refrigerator which requires 
four horse-power in temperate climates re- 
quires five horse-power in hot climates, 
but it should be mentioned that this 
hardly takes account of the better cool- 


Vol. 48—No. 7 


ing effect of a hot, dry atmosphere, where 
the cooling water is passed through a 
cooling tower. The above power is that 
required at the compressor, and is an ad- 
dition to that required for driving the 
cooling water, brine and air through their 
various circuits. Compression refrigerat- 
ing machines are made in all sizes; from 
very small, equal to about one-third of a 
ton of refrigeration per day up to 100 ton: 
of ice making, or 200 tons refrigeration 
per dav. The cooling that may be done 
with a ton of refrigeration varies very 
considerably with the materials to be 
cooled. As explained, in ice making only 
ten hundred-weight per day can be de- 
pended upon. For cooling chambers in- 
tended to preserve produce, the cooling 
work done will depend upon the tempera- 
ture at which the substances are to be 
held, the quantity and the dimensions of 
the chambers in which they are stored. 
Every substance has its awn specific heat, 
which again is different when frozen from 
that when not frozen. Each substance 
also has its own latent heat for freezing, 
and it is not a difficult calculation, hav- 
ing these given, to find the number of 
heat-units that must be extracted. from 
the substance to lower its temperature 
to the degree required. Taking mutton, 
for instance, its specific heat when not 
frozen is 0.69, and its latent beat for freez- 
ing is eighty-eight British thermal units. 
It is usually held at about sixteen degrees 
Fahrenheit. Assuming that the animal 
heat is allowed to pass out before it is 
subject to refrigeration and that its tem- 
perature is then seventy degrees Fahren- 
heit, this means that about 10,000 units 
would have to be extracted approximately 
from every hundredweight of mutton to 
reduce it to the temperature at which it 
is to be held, and in addition to this the 
air of the chamber has to be reduced to 
a slightly lower temperature. After the 
produce and air have their temperatures 
reduced, the heat which leaks through the 
walls of the chamber has to be extracted. 
Cold chambers are built with insulated 
walls, in which masses of thermal in- 
sulating materials, such as silicate, cotton, 
finely-divided charcoal, cork and other 
substances are enclosed inside the usual 
brick or stone walls. There is no perfect 
thermal insulator, and one question the 
refrigerating engineer has to determine 
is the relative cost of extracting the heal 
that leaks through his walls, as against the 
cost of insulating them. There is & 
critical point in these cases where ad- 
ditional insulations are not economical. 
Cold stores are usually maintained at a 
low temperature continuously and this is 
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done with comparatively smal] expendi- 
ture of power, so long as the chambers 
are not opened frequently and so long as 
the produce is not frequently changed, 
Each new mass of produce that is put 
into the chamber requires an expenditure 
of power to cool it, and every time the 
chamber is opened heat passes in through 
the door. 

Electricity has been adopted a good 
deal for driving compression plants, but 
principally for small plants up to the 
present, such as those for dairy work, 
tradesmen’s plants, hospitals, ete., but 
there is no reason why it should not be 
employed for larger plants where the price 
of current is favorable. Where large plants 
are installed there is usually steam on 
the ground, and the tendency is to either 
drive the refrigerating apparatus by a 
strap from a shaft that is doing other 
work or to put up a separate engine taking 
steam from the main boilers. Gas is also 
a formidable competitor, as in other cases. 
Where the electricity supply is constant, 
in the full sense of the term, it should 
make a better drive because it is steadier. 
In ice making the ice suffers in appear- 
ance and in quality, if the speed of the 
compressor varies much, and the same 
thing holds in cold storage. The preser- 
vation of produce is gradually extending 
to almost every thing, not only what we 
eat, but some things that we wear, such 
as furs, and to tabacco,:and other com- 
modities, but it is important that the tem- 
perature at which they are held shall be 
maintained fairly uniform. It is better 
for the temperature to go up slightly in 


many cases than to go down, but both. 


are bad. There is a certain temperature 
at which the processes that mean decay 
are arrested, but at which the substance 
itself is not damaged. If the tempera- 
ture is lowered much below this figure 
the substance may be seriously damaged, 
while if it is allowed to rise a few de- 
grees above the processes of decay may 
Commence and can not afterward be stop- 
ped. It will probably be understood from 
the above that the power required for 
each case must be calculated by itself. The 
following figures from practical work will 
complete the matter: The one-ton ma- 
chine, when running the full twenty-four 
hours, will hold a room of 1,500 to 3,000 
cubic feet capacity at thirty-two degrees 
Fahrenheit, the two-ton machine a room 
of 3,000 to 6,000 cubic feet, and so on; 
a twenty-ton machine holds a space, which 
may be occupied by several rooms, of 
1,000,000 to 2,000,000 cubic feet at thirty- 
two degrees Fahrenheit. They will hold 
larger spaces at higher temperatures and 
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smaller spaces at lower temperatures. It 
should be mentioned that the power goes 
up rather rapidly as the temperature at 
which the.room is to be held decreases 
after a certain limit is passed. The sizes 
of ammonia and sulphurous acid com- 
pressors are approximately the same as 
those of the steam engines that are re- 
quired to drive them, those of carbonic 
acid machines are very much smaller. For 
small plants the electric motor is frequent- 
ly mounted on the same bed-plate with 
the compressor, which it drives through 
spur gearing, and there is no reason that 
this should not also be done with large 
apparatus in the same way as with so 
many other machines of various kinds. 
Belt driving, however, has been resorted 
to a good deal. The smaller refrigerating 
plants are also often made self-contained ; 
that is, the condenser, the evaporator, the 
compressor and pumps are arranged in 
one unit, the condenser and evaporator 
occupying tanks one inside and insulated 
from the other, the compressor and ac- 
cessories being mounted on the outside of 
the outer tank. The crank shaft is then 
fitted with a pulley, if a separate drive 
is intended, or the driving engine is 
mounted with the compressor on the out- 
side of the outer tank. 

WORKING ABSORPTION APPARATUS BY ELEC- 

TRICITY. 

As has been explained, in the absorption 
process the ammonia gas is forced out 
of an aqueous solution by the action of 
heat. Water dissolves ammonia and other 
gases in a certain ratio, varying inversely 
with the temperature. The absorption 
apparatus, therefore, consists of two ves- 
sels, in one of which a strong solution is 
maintained, from which the gas is being 
continually driven off; the other, known 
as the absorber, receiving the gas which 
has done its work in the evaporator coils 
and redissolving it. A’ continuous ex- 
change goes on between the two vessels, 
the weak solution passing to the absorber 
and the strong solution passing to the 
generator. Steam is the heating agent 
at a temperature of 300 degrees. It ap- 
pears to the writer to be worth the con- 
sideration of electrical engineers, whether 
it may not be possible to displace steam 
by electricity. There will be the old ob- 
jection that has been so often made and 
in the face of which electricity has made 
such important progress, that it can not 
be so economical to use electricity in place 
of steam when the electricity itself has 
to be generated by the aid of steam. But it 
is by no means certain that this expresses 
the whole of the problem. If the steam 
passed directly into the aqueous solution 
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it would be correct, but it does not, it 


passes in pipes through the solution, and 
only a certain proportion of the heat car- 
ried by the steam, and a small proportion 
at that, passes into the solution, while if 
the solution were heated by resistance coils, 
the whole of the heat would pass into it. 
In addition to this, the use of electricity 
would avoid one possible source of inef- 
ficiency, especially where the machine does 
not receive careful attention, viz., the leak- 
age of steam into the solution. The ab- 
sorption apparatus is rendered very much 
more complicated than it otherwise would 
be by the fact that when the ammonia gas 
is driven off some water goes with it, 
which has to be eliminated before the gas 
passes to the condenser, and this is in- 
creased whenever leaky joints allow steam 
to escape directly into the solution. 
> 
Cement-Covered Wood Poles. 
Wooden poles entirely covered with 
layers of cement one and one-half to two 
inches thick have been tried in Switzer- 
land with apparent good results. A brief 
account of some tests with these poles is 
given in the Indian Electrical, Mechan- 
wal and Textile News (Bombay), De- 
cember. It is said that poles of this 
kind have been in use for three years, 
and it is hoped that they will prove to 
be as durable as well-kept iron poles, 
over which they have the advantage 
of cheapness. To prepare the pole it 
is first surrounded by wire netting sup- 
ported from the pole by iron brackets. 
Then the whole of the pole is covered with 
cement to the thickness desired. These 
poles have been used in lengths of thirty- 
nine feet, forty-two and one-half feet and 
forty-six feet. Before adoption a number 
of tests were made with a thirty-nine-foot 
pole. These poles have a diameter of from 
seven to nine inches at the top and twelve 
and one-half inches at the base. The pole 
was embedded in the ground to a depth 


of five feet three inches, and was sub- 
jected to a pull thirty-three feet five 
inches above the ground. This pull was 
gradually increased until the pole broke, 
which happened when the strain was 2,370 
pounds. Throughout the test the deflec- 
tions were nearly proportional to . the 
strain. When the pull was 1,860 pounds 
the deflection was two feet, eleven inches. 


_> 

The output of aluminum in 1904, ac- 
cording to the report of the United States 
Geological Survey for that year, recently 
published, was 8,600,000 pounds. In 1903 
the output was 7,500,000 and in 1902 it 
was 7,300,000. In 1883, its commercial 
beginning, the output was eighty-three 
pounds. 
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SPECIFICATIONS FOR LINE WIRE.’ 
BY F. F. FOWLE. 


This paper draws attention to the gen- 
eral purpose of specifications, which are 
to specify the physical characteristics and 
properties of the product, to place competi- 
tive bids on such a basis that the lowest 
bidder may be determined and to enable 
the purchaser to ascertain whether the de- 
livered product meets with the require- 
ments. 

The wide range of conditions to be met 
on railroads, as regards climate and traffic, 
necessitates specifications covering the 
properties of wire rather than the specific 
wire for each case, and dealing rather 
with methods of construction than details. 
For this reason it seems better that dur- 
ing the present development of the sig- 
nal art attention should be paid to stand- 
ardization of methods in preference to 
equipment. 

The selection of wire for automatic 
block signals involves the questions of 
transmission and distribution of power. 
The vital elements are the cost of power 
delivered, the amount of power to be 
transmitted and the distance. These 
items will vary for different conditions, 
but a few general principles bear upon 
all. The cost of the line should be dis- 
cussed on the basis of the total annual 
cost rather than the first cost, and this 
cost is made up of interest, depreciation, 
maintenance and taxes. The most eco- 
nomical line is that for which the total 
annual charge, plus the cost of power ex- 
pended in the line itself, is a minimum. 

In choosing a wire for such work the 
following considerations must be borne 
in mind: the number of poles per mile, 
the minimum sag allowed, the weight of 
the wire and of the insulation per lineal 
foot, the prescribed maximum sleet load 
and the maximum wind velocity. Some 
years ago aerial telegraph lines were built 
with about thirty poles per mile. The 
present standard for telephone lines is 
forty poles per mile, but where severe 
weather conditions prevail often as many 
as eighty or ninety are used. The follow- 
ing specifications are taken from those 
used by the American Telephone and Tele- 
graph Company: 

The line wires shall be of hard-drawn 


er of the sizes No. 8 B. W. G., No. 12 
N B. S. G., or No. 14 N. B. 8. G. 


LONG SPANS. 

On long spans, three hundred (300) feet 
or over, the superintendent of construction 
shall be consulted as to what kind of wire 
shall be used and the amount of sag that 
shall be given. 


1 Paper read before the Railway Signal Association, 
New ‘York, January 9, 1800 
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METHOD OF STRINGING WIBES. 


Wires of the same size shall be pulled 
up with the apparatus shown in detail in 
Fig. 1. If six (6) wires are being pulled 
up, a three (3) sheave block shall be used; 
if eight (8) wires, a four (4) sheave block; 
and if ten (10) wires, a five (5) sheave 
block. 

SAG OF WIRES. 


The wires shall be strung with a uniform 
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twists; each sleeve for No. 8 B. W. G. shall 
ate three and one-half (314) complete 
wists. 


DEAD ENDING. 


Where it is necessary to dead end a line, 
as at a point where a run-in is to be made 
to an office or cable, the wire shall be at- 
tached to the insulator, as shown in Fig. 4, 
and fastened with a half sleeve. One and 
a half twists shall be given the half sleeve. 


fo ee a 
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Fic. 1.—APPARATUS FOR PULLING UP WIREE. 


sag so that all the wires on each cross-arm 
shall be even and level, except where No. 14 
wires are on the same arm with No. 8 or 
No. 12 wires. 

No. 8 og No. 12. 


The sag for No. 8 or No. 12 wires shall 
be as given in the following table, making 
the allowance therein stated for tempera- 
ture and length of span. 


Length of Span in Feet. 
Temp. 7 100 115 180 150 200 


it Sag in Inches. 

— 30 1 2 2; 3 44 8 
— 10 13 24 3 4 5 9 
+ 10 14 3 3} 44 6 103 
+ 30 2 3 4 54 7 12 
+ 6 A 44 i 7 9 184 
+ 80 3 5¢ 7 8} 114 19 
+ 100 44 7 9 11 14 224 

No. 14. 


The sag of No. 14 wires shall be at least 
two (2) inches greater than that indicated 
in the above table for the same tempera- 
ture and span. 


LOCATION OF WIRES. 


On straight lines the wires shall be tied 
to the insulators in the position shown at 
“A,” Fig. 2. On curves and corners the 
wires shall be tied to the insulators in the 
position shown at “B,” Fig. 2. 


METHOD OF TYING WIRES. 


The line wires shall be tied to the in- 
sulators in the manner shown in Fig. 3. 
It will be noticed that one side of the tie 
wire passes over the line wire and makes 
five (5) complete turns, and the other side 
passes under the line wire and makes five 
(5) complete turns. 


JOINTS. 


The joints in the copper wires shall be 
made with “McIntire” sleeves. 


STANDARD SLEEVE. 


Each standard sleeve for No. 14 N. B. S. 
G. or No. 12 N. B. S. G. shall have four (4) 
complete twists; each standard sleeve for 
No. 8 B. W. G. shall have four and one- 
half (4%) complete twists. 


REGULAR SLEEVES. 


With the regular “McIntire” sleeve, each 
sleeve for No. 14 N. B. S. G. or No. 12 
N. B. S. G. shall have three (3) complete 


The table of sag, it will be noticed, covers 
conditions of temperature and span very 
thoroughly. One of the points to be 
especially noted is the increased sag given 
to No. 14 N. B. S. G. The following is 
taken from the American Telephone and 
Telegraph Company’s specifications for hard 
drawn copper wire: 


Aree or corner 
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Fia. 2.—LOCATION OF WIRES ON Cross-ARMS. 


MANUFACTURE. 


The copper bars before rolling shall be 
entirely free from defects. Each coil shall 
be drawn in one continuous length and shall 
be free from factory joints. 


FINISH. 
The wire shall be uniformly cylindrical 


Tis s 


February 17, 1906 


in form and free from scales, inequalities, 
flaws, splints, and all other imperfections. 


MECHANIOAL AND ELECTRICAL REQUIREMENTS. 


Diameter of Weight per 
Ga Wire in | Inches. Mile in Pounds. 
Number. ‘Re Maxi- Mini- Maxi- Mini- 
quired. mum. mum. mum. mum. 
16 B. W. G. .0650 .0655 .0645 68.8 66.7 
14 N. B. 8.. .0800 .0805 .0795 103.9 101.3 
12B.&8.. .0808 .0813 .0803 106.0 108.4 
13 N. B. 8.. .0920 .0926 .0914 137.5 133.9 
12 N. B. 8S.. .1040 .1047 .1033 175.7 171.1 
10 N. B. S.. .1280 .1288 .1272 265.9 259.4 
10 B. W. G. .1840 .1349 .1381 291.7 2840 
8 B. W.G. .1650 .1660 .1640 441.7 481.1 
TENSILE STRENGTH. 
wS, . of.. be i 
Ra W: aga PS Zg 
Gauge aca EREE Sim g S038 
Number 5 £ F; 39g 8 Zo 3.0.2 
sug gist borg spe 
fs S en" Sad 
16 B. W. G. 66,200 220 .91 96 
14N. B.8.. 65,600 830 .94 96 
12B.&8... 65,500 336 .95 96 
18N.B.8.. 65,100 433 .97 96 
12N.B.8.. 64,600 549 1.00 96 
10N.B.8.. 63,700 820 1.06 96 
10 B. W. QG. 638,400 894 1.07 96 
8 B. W.G. 62,108 1,828 1.14 96 


The weight in pounds per mile is found 
by multiplying the square of the diameter 
of the wire in inches by the constant num- 
ber 16030.21 


REMOVAL OF ENDS. 


To ensure the removal of defects from 
the wire, the manufacturer shall cut off 
at least twenty-five (25) feet of wire, or as 
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Fig. 3.—TyrNa THE WIRE. 


much more as may be necessary, from each 
end of every coil. 


COILS. 


Unless otherwise specified by the tele- 
phone company, the weights of the coils 
shall lie within the following limits: 


Weight of Coil m aonane 


Gauge Number Maximum. inimum. 
16 B. W.G.......... 60 32 
14N.B.8......... ... 72 53 
WB.&§............. 72 53 
13 N. B.S............. 136 67 
12N.B.8............. 218 97 
10N.B.8............ 218 152 
10 B. W. Qo... oe... 218 152 

8B.W.G............ 218 152 


The diameter of the eye of the coil shall, 
in every case, be not less than twenty (20) 
inches or more than twenty-two (22) inches. 
clay Oe cat RRS LD SEE a a ONIN 
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wire Se on specific gravity for hard-drawn copper 
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The following are the specifications for 

weatherproof wire used by the American 

Telephone and Telegraph Company : 
GENERAL DESCRIPTION. 


The finished product desired under these 
specifications consists of hard-drawn copper 
wire, covered with a weatherproof braid, as 
hereinafter specified. 


CONDUCTOR. 


The copper bars, before rolling, shall be 
entirely free from defects. Each coil of 
wire shall be drawn in one continuous 
length, and shall be free from factory joints. 
The conductor shall be uniformly cylindrical 
in form and free from scales, inequalities, 
flaws, splints and all other imperfections. 


REMOVAL OF ENDS. 


To ensure the removal of defects from the 
wire the manufacturer shall cut off at least 


Fra. 4.—MEeETHOD OF DEAD-ENDING. 


twenty-five (25) feet of wire, or as much 
more a8 may be necessary from each end 
of every coil. 

COVERING. 


The conductor shall be covered with not 


jess than three (3) close braids of cotton 


or other approved material. This braided 


covering shall be saturated with a perma- | 


nent weatherproof compound that shall be 
insoluble in water. The compound shall 
not melt or crack when subjected to a 
temperature of seventy degrees (70°) above 
and below sixty degrees Fahrenheit. 

The mechanical and electrical properties 
presented are identical with those for bare 
wire. 

The tests shall be made on samples from 
which the covering has been removed. 

The wire shall be furnished in coils of 
such dimensions as may be specified by 
the telephone company. 


The insulation on a wire is of value 
chiefly in case of accidents. The objec- 
tions to it are that its life is less than 
that of copper and the mechanical prop- 
erties are indefinite. The insulation most 
usually employed is a double braid of 
cotton saturated with a weatherproof com- 
pound. Rubber is sometimes used, covered 
with braid, but its value as an insulator 
is, in this case, nil. Where additional 
strength is required triple braid is better. 
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New York Electrical Soctety. 

Mr. R. T. Lozier will lecture before the 
New York Electrical Society at the Edi- 
son Assembly Room, 44 West Twenty- 
seventh street, New York city, Wednes- 
day evening, February 21, on “Fundamen- 
tal Principles of Gas Engines and Gas 
Producers.” The lecturer will take the 
subject from the sphere of the steam en- 
gine and boiler to that of the gas engine 


and producer, giving analyses of the gases 
used and the products of combustion, the 
distribution of losses and noting the best 
points in modern practice. 

————9 Pe E 


National Electric Light Association. 
The annual convention of the National 
Electric Light Association will be held 
at Atlantic City, N. J., June 5 to 8, 
inclusive. The meeting hall will be the 
small auditorium of Young’s Pier. At 
the front of the pier is a large exhibition 
room, which has been secured for the ex- 
hibits of the associate members. The 
present plans contemplate opening the ex- 
hibition on Monday, a reception and ball 
on Tuesday and a banquet on Thursday. 
< 
The Rejuvenated Sons of Jove. 
On January 26, during the electrical 
show at Chicago, a rejuvenation of the 
Sons of Jove took place in the Coliseum, 
the Jovian parade being enjoyed by many 
of the visitors to the show. On the same 
evening there was conducted the initiation 
of over 100 electrical manufacturers, sup- 
ply dealers and contractors. The different 
offices were represented during the cere- 
mony of initiation as follows: Jupiter, 
James Wolff; Pluto, S. A. Bouslog; Vul- 
can, J. H. La Roche; Neptune, S. A. Rall; 


Mercury, C. B. Roulet; Mars, L. Clark; 
Hercules, J. A. Campbell; Apollo, S. R. 
Fralick; First Imp, P. T. Lyons; Second 
Imp, F. F. Skeel; Avrenim, George Mac- 
Elwee. 


— m. ——__ 


Westinghouse-Allis-Chalmers Tur- 

bine Suit. 

The Westinghouse Machine Company, 
Pittsburg, Pa., has filed a bill of complaint 
against the Allis-Chalmers company, Mil- 
waukee, Wis., alleging that the latter com- 
pany has incorporated in its turbines pat- 
ented improvements owned by the West- 
inghouse company. The Westinghouse 
Machine Company in 1895 purchased 
from Charles A. Parsons, the inventor, 
and his associates the American patents, 
and, it is understood, contracted for all 
rights covering improvements that Mr. 
Parsons or his associates might make dur- 
ing a term of years. The Allis-Chalmers 
company made a later arrangement with 


Mr. Parsons, which it contends covers the 
later inventions and improvements. 
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The Proposed Tunnel Under the 
Detroit River. 

The Michigan Central Railroad at pres- 
ent crosses the Detroit river from Detroit 
to Windsor by means of a ferry. It is 
now proposed to construct a tunnel under 
the river so as to avoid the delays and 
inconveniences of the present method. For 
this purpose a company known as the De- 
troit River Tunnel Company has been 
formed and has issued plans and specifica- 
tions for the proposed work. These have 
been prepared under the direction of an 
advisory board of engineers, which consists 
of W. J. Wilgus, chairman; H. A. Carson 
and W. S. Kinnear. The proposals for 


the construction of the tunnel will be re- 
ceived until March 8, 1906. 

The tunnel will connect Detroit, Mich., 
with Windsor, Ont., passing under the 
bed of the river. It will consist of two 
single-track tubes side by side, with the 
necessary approaches at each end. The 
sub-aqueous tunnel will be about 2,625 
fect in length; the easterly approach 
tunnel in Windsor will be about 3,100 feet 
long and will have a grade of one and 
one-half per cent. The approach to this 
tunnel will be by means of an open cut 
3,400 fect in length. On the westerly bank 
of the river the approach tunnel will have 
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a length of about 2,130 feet with a grade 
of two per cent. `The open cut on this 
side will be approximately 1,540 feet in 
length. The total length of the tunnel, 
including the two approach tunnels, will 
be about 7,850 feet, while the length of 
the tunnels and approaches will be about 
12,800 feet. The accompanying map 
shows the location of the tunnel and the 
approaches. It is purposed to draw the 
trains through this tunnel electrically, 
though the plans for this part of the work 
are not yet complete. The electrical zone 
will include the approaches to the tunnel 
at each side, making about four miles of 
electrically operated road. 


PROFILE SHONING DESIGN A 


si - 


LOCATION MAP OF THE DETROIT RIVER TUNNEL. 


Bids are asked upon four alternative 
plans for the tunnel. These plans vary 
somewhat, though the greatest difference 
is in the method of construction. The 
sub-aqueous tunnels will have a circular 
cross-section about eighteen feet in diame- 
ter. The height from the head of the rails 
to the top of the tunnel will be sixteen 
feet. The tunnel will be lined with re- 
enforced concrete, surrounded with a con- 
crete tube, which will, in turn, be sur- 
rounded by concrete filling. Benches along 
the sides of the tunnel will contain the 
conduits for the power circuits and for 
the telephone, telegraph, light and signal 
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wires. The approach tunnels will be con- 
structed of concrete reenforced by longi- 
tudinal and transverse rods. 


The four types of sub-aqueous tunnel 


are designated as “A,” “B,” “C” and “D.” 


Design “A” is described briefly as a meth- 


od by which the pervious material under- 
lying the river is replaced by an imper- 


fectly water-tight material of concrete 


placed under water, through which, with- 


out the use of shields, the inner tubes or 


tunnel proper may be constructed so as 


to secure water tightness, continuity of 
strength and good workmanship, with an 


absence of high air pressure. This plan 


dispenses with the use of coffer dams. The 


DETROIT RIVER TUNNEL. 
LOCATION MAP. 
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various stages in the work are, first, the 
dredging of a trench of the approximate di- 
mensions required for the tunnel. Within 
this trench stone will be deposited for a 
depth of eighteen inches on the bottom of 
the trench. Upon the stone will be deposit- 
ed a layer of concrete approximately two 


feet thick. On this bed will be placed sad- ` 


dles for supporting forms, which will be 
constructed on shore and floated into posi- 
tion and then sunk upon the saddles. 
Around and over these forms concrete 
will be laid, either directly in the water 
or in bags, so as to form an imperfectly 
water-tight layer. After the concrete is 
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set the water will be pumped out of the 
tunnel a section at a time and the work 
of erecting the water-tight shield will be 
begun. The forms which are to be sunk 
upon the saddles may be either of wood or 
of rolled steel. 

Design “B” is a method by which the 
inner tubes of the tunnel proper are built 
in floats or on dry land and floated and 
sunk into position on the proper founda- 
tions. These tubes will then be joined 
together so as to make a water-tight con- 
nection. The stages of construction are, 
first, the dredging of a trench, the laying 
of stone along the bottom and then a two- 
foot bed of concrete, upon which saddles 
will be placed, as in the preceding design. 


LONGITUDINAL SECTION AA. 
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DETAILS OF THE SUB-AQUEOUS TUNNEL, DETROIT RIVER 


The tubes will then be floated into posi- 
tion and sunk to a proper bearing upon 
the saddles. Concrete will be distributed 
around the tubes. | 

The third design, “C,” is practically the 
same as “A,” with the exception of a cer- 
tain style of steel form and arrangement 
of reenforcing, in which this differs from 
the other. The tubes for these two de- 
51gns consist of concrete reenforced with 
steel rods where necessary. This lining 
18 to be laid continuously, so that with 
the aid of the metal reenforcements the 
‘nner tube will be homogeneous and of 
uniform strength from end to end. 
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The fourth design, designated as “D,” 
is of the shield-driven method. Since the 
summits of the two tunnel gradients cause 
the location of the top of the tunnel for 
the sub-aqueous section close to the river 
bed, artificial filling-in will have to be 
resorted to, if this method of construction 
is adopted, in order to hold the air which 
is employed in this method. For this 
purpose temporary blankets or masses of 
clay will have to be laid on the top of 
the location of the tunnel. 

In order to make the tunnel entirely 
water tight, a waterproofing will surround 
the exterior of the structure. This will 


consist of several alternate layers of felt 
dipped in pitch, and of pitch. 
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The Report of the President of the 
Cuyahoga Telephone Company. 
The report of Frederick S. Dickson, 

president of the Cuyahoga Telephone Com- 

pany, Cleveland, Ohio, for the year 1905, 

to the stockholders, shows that during the 

year some $719,502.14 was spent in the 
development of the plant. This expendi- 

ture made possible the addition of 6,070 

telephones to the system and added six 

sections to the central exchange switch- 
board. The total installation in cables 

during the past twelve months was 10,195 

miles of wire. In addition, there were 

strung 2,114.1 miles of outside wire and 

152.5 miles of inside wire—a total of 12,- 

461.6 miles of copper wire. On Decem- 
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The ducts for the cables and wires are 
to be constructed of vitrified clay and will 
consist of single-way forms having holes 
three and one-half inches square. These 
ducts are to be laid in beds of cement 
mortar with broken joints, the joints be- 
ing covered with muslin, and due care be- 
ing taken to see that they are in line. 


The contractor, if he prefers, may sug- — 


gest an alternative method of constructing 
the tunnel which may seem to him more 
suitable than those described. The tun- 
nel must, however, conform to the grades 
and depths as laid out in the plans. 
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ber 31, 1904, the total number of tele- 
phones in service was 14,454. On Decem- 
ber 31, 1905, the total number was 20,- 
440. On December 31, 1904, there were 
493 pay stations, the receipts amounting 
to $20,170.75. On December 31, 1905, 
there were 725 pay stations, the receipts 
amounting to $33,735.16. 

The gross earnings for 1905 were $29.99 
a telephone. The expenses and taxes were 
$15.60 a telephone. The net earnings for 
each telephone were $14.39, with other 
income of eleven cents a telephone, mak- 
ing the net income $14.50 a telephone. 
From this was deducted $6.87 a tele- 
phone, leaving a surplus of $7.63. 
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Warren & Jamestown Single-Phase 
Railway. 

The electric railway which has recently 
heen opened between Warren, Pa., and 
Jamestown, N. Y., traverses the valley of 
the beautiful Conewango creek and con- 
nects the rich “Tiona” oil fields of Penn- 
sylvania with the southern shore of the 
lake. Warren, the southern terminal of 
the line and headquarters of the operating 
company, is located at the junction of the 
creek and the river, in the heart of the oil 
fields and within a natural gas belt, con- 
taining some 15,000 people, while its sur- 
rounding territory has a population of 
10,000 more within easy access of the new 
road. Jamestown, at the other end, is a 
prosperous manufacturing city of 29,000 
inhabitants, connected by steam and elec- 
tric roads with the attractive resorts of 
the Chautauqua region, whose summer 
population is estimated at 50,000. The 
New York towns of Falconer, Frewsburg 
and Fentonville, and Ackley, Russell and 
Glade, Pa., with their surrounding neigh- 
horhoods, bring the total permanent popu- 
lation of the territory adjacent to the new 
railway to upward of 65,000 inhabitants. 

The equipment is thoroughly modern, 
comprising horizontal gas engines as prime 
sources of driving power, and the single- 
phase alternating-current system of the 
Westinghouse Electric and Manufacturing 
Company. 

Seventy-pound rails are laid on ties of 
oak and chestnut and ballasted with gravel. 
They are connected by the type G, form 2, 
soldered bonds of the Ohio Brass Com- 
pany, and are cross-bonded at frequent in- 
tervals. 

The car barns are at Warren, Pa., and 
Frewsburg, N. Y., the repair shop being 
in the former. 

The power-house is located at Stone- 
ham, five miles south of Warren, that site 
having been selected by reason of its prox- 
imity to the natural gas pipe lines from 
which its fuel supply is obtained. The 
equipment includes two 260-kilowatt, 380- 
volt, twenty-five-cycle, alternating-current 
generators of the revolving field type which 
are direct-connected to horizontal gas en- 
vines operating at a speed of 150 revolu- 
tions per minute. The two units are con- 
nected in parallel and run together with 
remarkable smoothness. The engines were 
constructed and erected by the Westing- 
house Machine Company, and the elec- 
trical machinery was furnished and in- 
stalled by the Westinghouse Electric and 
Manufacturing Company. 

In the new type of horizontal double- 
acting gas engine, the first representatives 
of which are now operating at Warren, the 
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builders have especially sought to con- 
struct a prime mover best suited from all 
standpoints to the American market. 
There are two main generating units at 
present installed at Warren, with space for 
a third of equal size. Single-crank tan- 
dem units were employed in place of twin- 
tandem units in order to give greater 
flexibility of operation, the former repre- 
senting the standard adopted by the 
builders. The units have solid couplings 
between engine and generator and operate 
in parallel on the station load in precisely 
the same manner as ordinary steam-driven 
units. The familiar Beau de Rochas or 
four-stroke cycle is used, which, with the 
tandem arrangement, gives a power im- 
pulse with cach successive stroke of the 
engine. Cylinders are twenty-one inches 
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consumed by the interurban system aver- 
aged less than fifty cents per hour, or 
about sixteen cents per car-hour for thirty- 
five-ton interurban single-phase cars. At 
present the large gas engines operate both 
interurban and city systems, totalling ten 
cars. During the week ending January 12 
the cost of gas averaged less than seventy- 
five cents per hour or seven and one-half 
cents per car-hour for three interurban 
and seven city cars. 

From the generators the current passes 
through a switchboard of blue Vermont 
marble panels completely equipped with 
apparatus and controlling devices to rais- 
ing transformers of the Westinghouse oil- 
immersed, self-cooling type, which trans- 
form the potential from 380 to 22,000 
volts. The two feeders which leave the 


Gas ENGINE OF THE TYPE INSTALLED AT THE Power-HousE oF THE WARREN 
& JAMESTOWN STREET RAILWAY. 


in diameter by thirty-inch stroke, the unit 
running at a nominal speed of 150 revo- 
lutions per minute. For this particular 
service the engine is rated at 470 brake- 
horse-power, with a maximum of 520 
brake-horse-power, giving a thirty-five per 
cent overload capacity on the generator. 
The details of these engines will be de- 
scribed in a later edition of this journal. 
The Warren plant was started on Octo- 
ber 19, 1905, and has since been in con- 
tinuous service, averaging seventeen and 
one-half to eighteen hours per day without 
developing the least trouble of a serious 
nature. The only prolonged shutdown 
was made after a two months’ run for the 
purpose of examining the condition of the 
interior of the first unit started. Every 
part was found to be in perfect working 
order without the least evidence of de- 
terioration from wear or excessive strains. 
Daily observations of the gas consump- 
tion of the plant furnish a striking in- 
dication of high economy. During the 
month of December, 1905, the cost of gas 


station are adequatcly protected by circuit- 
breakers of the fuse type, disconnecting 
switches, low-equivalent lightning arrest- 
ers and choke coils. 

The high-potential lines of No. 6 bare 
copper wire are carried on porcelain in- 
sulators of the Ohio Brass Company, 
known by the trade name of Locke No. 
406, which are supported on chestnut 
poles. Each feeder connects with a trans- 
forming station, one of which is located 
one and one-quarter miles from the War- 
ren terminal and the other one and onc- 
half miles from the end of the line in 
Jamestown. 

The transformer stations are made of 
concrete blocks and are of suitable size to 
permit a wise arrangement of the appara- 
tus. They are similarly equipped, each 
containing two 150-kilowatt, 22,000-3,300- 
volt, lowering transformers of the oil-im- 
mersed, self-cooling type, which are con- 
trolled and protected by fuse-type circuit- 
breakers and disconnecting switches in the 
high-potential circuits and by oil switches 
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and enclosed fuses in the secondary lines, 
one of which taps the 3,300-volt trolley 
section, while the other feeds the city 
section of the trolley line through auto- 
transformers along the track, which re- 
duce the potential from 3,300 to 550 volts. 
Both high and low-potential feeder cir- 
cuits are protected by choke coils and low- 
equivalent lightning arresters which are 
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ger cable which is carried on heavy porce- 
lain insulators mounted on angle-iron 
brackets supported on the chestnut poles. 
The poles measure seven inches at the top 
and are thirty-five feet long. 

The overhead construction is particu- 
larly fine, as may be seen by reference to 
the illustrations. A nice detail is the 
slight raising of one trolley wire at switch 


CURVE AND TRESTLE, SHOWING CATENARY CONSTRUCTION OF OVERHEAD LINE. 


mounted in the transformer stations. The 
apparatus is symmetrically arranged, that 
mounted on one side of the station being 
exactly duplicated on the other. The two 
transformers are connected in parallel. 
Each has sufficient capacity to carry the 
entire normal load and either may be 
readily cut out of service. The trans- 
former stations are operated entirely with- 
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turn-outs, so that the bow trolley easily 
passes from one wire to the other without 
impairment of contact. The catenary 
overhead line construction is thoroughly 
substantial and reliable, and has not given 
the slightest trouble since erection. The 
central high-voltage trolley line is sep- 
arated from the terminal sections by scc- 
tion insulators. 
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PASSENGER CAR, SINGLE-PHASE EquiIPMENT, WARREN & JAMESTOWN STREET RAILWAY. 


out attendants, and require only occa- 
sional inspection. 

The trollev line is divided into a cen- 
tral and two terminal sections. The cen- 
tral section is connected direct to the trans- 
former stations receiving alternating cur- 
rent at 3,300 volts. A No. 000 figure-8 
trolley wire is swung by catenary suspen- 
sion from a seven-sixteenths-inch messen- 


Within the limits of the terminal cities 
the trolley lines are supplied with alter- 
nating current at the low potential of 550 
volts. A feeder from each transformer 
station leads to three seventy-five-kilo- 
watt autotransformers which are located 
along the track and connected to a No. 
0000 secondary feeder which supplies tho 
trolley. 
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The low-potential trolley line is sup- 
ported from span wires by insulating 
hangers, in accordance with the practice 
standard for direct-current work. In 
Warren the new cars run over the tracks 
of the Warren Street Railway Company, 
which is equipped with the direct-current 
system. The two trolley wires, alternating- 
and direct-current, are suspended side by 
side from the same spans without appre- 
ciably complicating the structure or in 
any way impairing the service of either 
system. 

The operating company has at present 
five passenger cars and one baggage car, 
all of which were furnished by the St. 
Louis Car Company. Each is equipped 
with four Westinghouse No. 108 fifty- 
horse-power motors of the single-phase, 
alternating-current, compensating, series 
type, mounted one on each axle and con- 
nected by single reduction gears. The mo- 
tors are connected permanently in multiple 
and are operated by the hand-control 
system by means of taps from an auto- 
transformer which supplies a varying 
electromotive force at the motor terminals. 

The bow trolley is used on the 3,300- 
volt section, the wheel trolleys on the ter- 
minal sections of the line. A change- 
over switch is arranged to cut out the bow 
trolley and transfer the connections of 
the wheel trolleys from the low to the high- 
voltage service taps of the autotrans- 
former, so that, in case of accident to 
the bow trolley, the wheel trolleys, which 
are mounted on heavy insulators, may be 
used on the 3,300-volt section of the line. 
The bow trolley is pneumatically operated, 
the controlling valve being mounted on the 
platform within easy reach of the motor- 
man. Preventive coils and resistances 
eliminate arcing at the controller contacts 
when passing from one transformer con- 
nection to another. 

The cars are equipped with Westing- 
house straight air brakes operated by 
means of an air compressor, which is driv- 
en by a single-phase, series-wound motor 
of a construction similar to that em- 
ployed for the main driving motors. Hand 
brakes are also supplied. The car, com- 
plete with equipment but without load, 
weighs approximately 66,000 pounds. 

The maximum running speed is fifty 
miles per hour. The complete run from 
terminal to terminal without stops has 
been made in forty-seven minutes. 

The present service of the Warren & 
Jamestown Street Railway Company re- 
quires a total of but eight emplovés, out- 
side of the general offices and the car 
crews: 

The officers of the company are: 

D. H. Siggins, president; H. M. Pres- 
ton, vice-president; S. Q. Smith, secre- 
tary. 

Mr. Siggins is assisted in the manage- 
ment of the property by his son, H. A. 
Siggins, a director of the company and 
general manager of the Warren Street 
Railway. 
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Electrical Patents. 


Lamar Lyndon, New York, N. Y., has 
obtained a patent (810,958, January 30) 
on an improved end-cell switch, and he has 
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ELECTRICAL REVIEW 


escape of the gases in case of blowing out. 
An electric fuse consisting of an en- 
closing-case provided with a main fuse 
connected with the terminals of the case, 
an auxiliary fuse connected to the main 


END-CELL SWITCH. 


assigned thisto the General Storage Battery 
Company. This invention relates to end- 
cell switches for storage batteries, and the 
object of the invention is to enable the 
end cells to be automatically charged as 
necessary for the needs of the system in 
which the storage battery is used. The 
invention consists in the combination with 
the end cells of a storage battery, of re- 
versible charging means having a switch 
brush, circuits and connections for auto- 
matically controlling the charging means 
solely in accordance with the electric con- 
dition of the end cells, whereby the brush 
is moved in either direction, and means 
for automatically determining the position 
of the brush in accordance with the elec- 
tric condition of the end cells. 

Elmer L. Ogle, of Peru, Ind., has ob- 
tained a patent (809,978, January 16) 
for an improved electric safety fuse, as- 
signing it to the Peru Electric Manufac- 
turing Company. The invention relates 
to an improvement in the class of en- 
closed electric fuses or cutouts, and consists 
in providing such a fuse with means for in- 


ELECTRIC SAFETY FUSE. 


dicating its condition merely by visual 
inspection, means for protecting the heat- 
affected medium and also to an improve- 
ment in the filling or packing material as 
well as to means incorporated with the 
shell, whereby provision is made for the 


fuse, a layer of paper saturated in a sensi- 
tive chemical material adapted to be dis- 
colored upon blowing of the fuse, the 
auxiliary fuse being in contact therewith, 
and a covering of transparent material, 
with an outer wrapping device having a 
corresponding sight-opening. 

Carl Haller, Chicago, Ill., has obtained 
a patent (811,058, January 30) for an im- 
proved electric sign. The invention re- 
lates to electric signs of the type wherein 
the sign letters or numerals are illumi- 
nated by incandescent electric lamps, and 
the purpose is to provide an individual 
sign-letter—that is to say, a letter or 
numeral which is complete in itself and 


ELECTRIC SIGN. 


which need not be secured to any founda- 
tion plate or similar structure in order 
to be complete. With this purpose in 
view the general object of the invention 
is to produce a letter which is simple in 
construction, durable, waterproof, capable 
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of exhibiting a sharp line and efficient 
only when a comparatively small number 
of lamps are employed. The novelty 
claimed for this invention resides more 
especially in the formation of the walls 
of the letter-shells, the diaphragms and 
its manner of mounting, and the location 
of the lamp-sockets upon the back-plates. 
In an electric sign a one-piece sheet- 
metal letter-outline shell, having a ridge 
formed therein and stiffened in front by 
a beading formed therein, in combination 
with lamp sockets, and a diaphragm adapt- 
ed to fit within the shell against the said 
ridge and substantially cover said sockets. 

An improvement jn a system of elec- 
trical distribution has been invented by 
Charles P. Steinmetz, of Schenectady, 
N. Y., assigning it to the General Elec- 
tric Company (809,996, January 16). The 
invention relates to a system of electrical 
distribution for polyphase currents of such 
nature that three-phase and quarter-phase 
currents are rendered convertible. In 
other words, a three-phase system in which 
the currents are one hundred and twenty 
degrees apart in phase may be converted 
into a quarter-phase system in which the 
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SYSTEM OF ELECTRICAL DISTRIBUTION. 


currents differ by ninety degrees in phase, 
or, conversely, quarter-phase currents may 
be converted into three-phase currents. 
The invention consiste in the combina- 
tion of a main transformer and a supple- 
mentary transformer connected to the 
main transformer at a point dividing the 
electromotive force of the main transform- 
er into two substantially equal parts and so 
proportioned that the resultant electromo- 
tive forces generated in the supplementary 
transformer and the respective halves of 
the main transformer are substantially 
equal to that of the main transformer. 
William Stanley, of Great Barrington, 
Mass., has obtained a patent (809,995, 
January 16, 1906) for an improved elec- 
tric meter. This invention relates to elec- 
tric meters and has for ite object to pro- 
duce a meter of the oscillating type in 
which the record of the number of oscil- 
lations shall indicate the current that is 
consumed by the translating device. The 
meter is capable of being used to meas- 
ure alternating as well as continuous cur- 
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rents and has no dead point, so that it is 
self-starting under all conditions. The op- 
eration of the meter depends upon the 
fact that a magnetic needle when subject 
to the influence of a magnetizing coil will 
oscillate at a rate inversely proportional 
to the field in which the oscillations take 
place, frictional resistance being slight 
and the inertia of the moving system being 
comparatively great. If there were no 
frictional resistance retarding the moving 
system and tending to reduce the ampli- 
tude of the oscillation, such a needle, if 
once started, would forever oscillate with 
a frequency of T = + where T equals the 
time of oscillation and F equals the num- 
ber of lines of magnetic force at right 
angles to its axis. In practice, however, 
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ELECTRIC METER. 


unless an added impulse is given from 
time to time the friction will cause it to 
come to rest. In the present invention 
there is provided a novel means for com- 
pensating for the retardation due to fric- 
tion, such means consisting of an auxiliary 
coil whose axis is at an angle to the axis 
of the main magnetizing coil and devices 
for energizing the auxiliary coil periodical- 
ly, 80 as to periodically impress upon the 
needle an added force or impulse of such 
Value as will be sufficient to balance the 
retarding effect of the frictional resistance. 
Preferably the auxiliary coil is energized 
alternately in opposite directions so as to 
Impress such a force or impulse upon the 
needle during its movement in each direc- 
tion. The number of oscillations taking 
place is recorded by a suitable indicating 
mechanism, the record of which will truly 
indicate the strength of the main field, 
determining the time of oscillation of 
the needle and consequently the strength 
of the currents producing such a field. 
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Marius Latour, Paris, France, has ob- 
tained a patent (811,304, January 30) 
on an improved alternating-current ma- 
chine, assigning it to the General Electric 
Company. The invention relates to alter- 
nating-current machines of the commu- 
tator type; and its object is to provide 
novel commutating means for such ma- 
chines whereby sparking at the commu- 
tator is eliminated. It is a well-known 
characteristic of the series or wave-wind- 
ing that only a single pair of brushes is 
required for a multipolar machine, since 
all of the armature winding is in series. 
The inventor takes advantage of this fact 
by providing a commutator having alter- 
nate live and dead segments and employing 
a plurality of brushes of each polarity dis- 
tributed around the commutator of a width 
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no greater than that of a commutator 
segment. If only a single pair of brushes 
were used the armature circuit would be 
opened every time a dead segment passed 
a brush, but by employing a second set 
of brushes, connected in parallel with the 
first, and so arranging the second set that 
they are in engagement with live segments 
at the instant that the first set are in en- 
gagement with dead segments, he main- 
tains the armature circuit always closed, 
although the circuit of each brush is con- 
tinuously opened and closed. With the ar- 
rangement, as outlined above, it is evident 
that no short-circuit can be produced by a 
single brush, since no single brush is wide 
enough to engage two live segments at the 
same time; consequently, the inventor 
claims, no short-circuits can exist within 
the machine. 
An improvement in transformer cut- 
out has been invented by John P. Hether- 
ington, of Logansport, Ind. (809,302, 
January 9, 1906). This invention relates 
to systems of electrical distribution where- 
in transformers are employed to reduce 
the potential to a voltage desirable for 
use. As is well known, in all such trans- 
formers there is a constant core loss, and 
hence for this, as well as for other rea- 
sons, it is desirable to eliminate the effect 
of unnecessary transformers from the 
system. It is the object of the present in- 
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vention to cut out automatically all mul- 
tiple or assisting transformers from the 
circuit when not needed to assist in trans- 
forming current and to replace them in 
the circuit when needed, leaving the first 
transformer of a set in circuit all the 
time. The invention employs means for 
automatically introducing an auxiliary 
transformer into the system in parallel 
with the main transformer and cutting it 
out therefrom. The means consists of 
connections from the primary to the aux- 
iliary transformer and from the latter to 
the secondary circuit, a switch for con- 
trolling the connections, a motor for 
operating the switch, a magnet inter- 
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TRANSFORMER CUT-OUT. 


posed in the secondary circuit, an arma- 
ture carrying electrical connections and 
contact-points upon its opposite sides and 
adapted to be actuated by the magnet upon 
an excess of load in the secondary, con- 
tacts adjacent at the side of the armature 
and adapted to be engaged by the contact- 


points upon the armature. 
e 


By means of what is known as the 
phonocard it is now possible to transmit 
the human voice by post. The phonocard 
is prepared in the same way as an ordi- 
nary phonographic record. A substance 
known as sonorine is spread on a sheet 
of cardboard, and on this the record is 


made by speaking into the phonograph. 


The sounds are thus inscribed in a spiral 
beginning on the outside of the card and 
finishing in the centre. Some seventy or 
eighty words can thus be inscribed on a 
postcard. The receiver of the card has 
merely to put it into a phonograph and 
listen to the voice of the sender. 
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A System of Connection for Multiple Tele- 
graphic or Telephonic Communications. 


A system of multiple communication 
either for telephone or telegraph has been 
devised by Herr O. Arendt, of Berlin, 
Germany, and is described briefly here 
by Dr. Alfred Gradenwitz. It consists 
essentially of coupling in the transmission 
circuits induction coils, wound so that the 
current flowing through any one pair of 
lines will neutralize the action of the coils 
in that line, but will be opposed by the 
inductance of the coils in the other lines. 
By properly grouping a number of such 
coils and a similar number of lines, as 
many complete circuits can be obtained 
as there are pairs of lines, and each cir- 
cuit can be used at any time without re- 
spect to the use of any other. Each coil has 
on it two windings, arranged so that when 
a current passes through the two wind- 
ings in opposite directions the induc- 
tance is negligible, but when the current 
passes through either one of the windings 
it is opposed by the full inductance of the 
coil. By a modification of the system the 
ground may be used as one of the lines.— 
Abstracted from the American Telephone 
Journal (New York), February 3. 

& 
Producer Gas for Electric Power Stations. 

It is thought by Mr. Samuel 8. Wyer 
that the use of gas engines as prime 
movers in electric power stations will in- 
crease rapidly in the future at the expense 
of the steam engine. Much work has been 
expended during the past few years to 
increase the efficiency of central station 
operation, and since the gas engine has a 
higher thermal efficiency than other prime 
movers, it will be adopted where suitable 
conditions prevail. One condition is a low- 
priced fuel. Gasoline can not be depended 
upon because it is expensive. Natural gas, 
while good, is available in but few dis- 
tricts and the continuity of supply is some, 
what uncertain. Water gas is expensive 
and has an undesirable high percentage of 
hydrogen. For these reasons the only fuel 
that promises well is the so-called pro- 
ducer gas. The fuel bill of an electric 
power plant is always a large item, and 
there are few plants which have large 
units that can show a fuel consumption 
as low as two pounds of coal per brake- 
horse-power-hour. With producer gas, on 
the other hand, an economy of one pound 
of coal per brake-horse-power-hour is com- 
mon practice, even with small units. In 
was-producer plants that utilize some of 
the sensible heat of the gas for preheating 
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the fuel:and the air and superheats the 
steam used in the producer by means of 
the heat ‘in the engine exhaust, a still 
higher economy may be obtained. In this 
respect one of the greatest advantages of 
producer gas is its ability to give prac- 
tically the same degree of thermal effi- 
ciency in smal] plants as in large ones. A 
producer-gas plant in a small village can 
be operated almost as efficiently as the 
plant of a large city. Further, the high 
fuel economy decreases the cost of hand- 
ling fuel and ashes and reduces the coal 
storage area necessary. Such a plant also 
gives greater choice of location, because of 
the decreased space required for the build- 
ings and the lessening of the water re- 
quirements. The water needed for a pro- 
ducer-gas plant is less than one-eighth of 
that required for an equivalent steam 
plant. An incidental advantage of the gas 
plant is the absence of smoke. Another 
is the removal of the danger of boiler ex- 
plosions. The elimination of the chimney 
is also advantageous. By adding a gas 
holder to the plant a reserve is obtained 
in case of accident to the producer or for 
meeting unexpected overloads. There is 
no loss of energy in such storage. The 
piping problem is less troublesome in a 
gas plant than in a steam plant. For 
large power plants it may be advantageous 
to utilize the by-products of the producer. 
In addition to the gas furnished to the 
engines, the nitrogen in bituminous slack 
can be converted into ammonium sulphate, 
a valuable fertilizer. The author believes 
that the applications of producer gas for 
power purposes will not be limited to gen- 
erating stations, but that such equipments 
will compete with electrically operated 
cars. Gasoline-engine-driven traction cars 
are now in practical operation. It would 
be a small matter to add to such equip- 
ments a suction gas producer and replace 
the gasoline with producer gas. With 
gasoline at twelve cents a gallon and coal 
at $5 a ton, a brake-horse-power-hour costs 
one and one-half cents with gasoline and 
one-quarter of a cent with coal; hence the 
cost of power per hour for a 100-horse- 
power car would be $1.50 for the former 
and twenty-five cents for the latter. The 
cost of such car equipments would be more 
than the cost of the electric motors, but, 
on the other hand. the gas system would 
eliminate a central power plant and the 
entire conductor svstem.—dA bstracted from 
Cassiers Magazine (New York), Febru- 
ary. 


The Durham, England, Collieries Electric 
Power Scheme. 


A power-house has been erected at Phila- 
delphia, near Penshaw, Durham county, 
England, to supply power to the large 
group of collieries and works in the east- 
ern part of that county. The undertak- 
ing is a private one and does not possess 
statutory powers. The plant is close to 
the mouth of the Lambton pit and thus 
obtains coal at a low price. The considera- 
tions of cheap coal supply had more in- 
fluence in the choice of a site than facili- 
ties for obtaining water, for in order to 
get the latter it has been necessary to lay 
a pipe line two miles in length from the 
power-house to the Weir river. This pipe 
ig ten inches in diameter and delivers wa- 
ter at the power-house, which is 274 feet 
above the level of the river, by means 
of a pumping station placed at the lower 


end of the pipe line, which contains two 


centrifugal pumps driven at 1,500 revolu- 
tions per minute, each capable of deliver- 
ing 500 gallons of water against the above 
head. These pumps are driven by a pair 
of eighty-brake-horse-power, three-phase 
motors taking current at 230 volts. The 
motors are started by automatic starters 
operated from the power-house through 
an auxiliary three-core cable, so that the 
pumps are controlled entirely from the 
main switchboard. This auxiliary cable 
and main pump motor cable are laid in 
a trench alongside the pipe line, which 
trench also contains a telephone cable. 
The general arrangement of the generut- 
ing plant is on the unit system, each turho- 
generator having its own boilers, con- 
densing plant and switch gear. Any one 
can be operated independently of any of 
the others. At the present time there are 
five Babcock & Wilcox boilers arranged 
in two and one-half batteries and set with 
a special kind of serrated and perforated 
brick to improve the efficiency. They are 
provided with superheaters delivering 
steam at 180 pounds per square inch press- 
ure, with 150 degrees Fahrenheit super- 
heat. They are fed by means of automatic 
stokers. The feed pumps are steam driven. 
The engine room contains five generating 
sets of the same size, three of which are 
driven by Parsons turbines and two by 
Willans & Robinson’s turbines. The lat- 
ter turbines are bolted to the foundations 
and rigidly coupled to the condensers, 
which are mounted on springs and pro- 
vided with flexible pipes. The Parsons 
turbines are not bolted down, but are con- 
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nected to the condensers by flexible joints, 
the condensers themselves being rigidly 
bolted to the foundations. The condens- 
ing water is passed through large cooling 
towers and a cooling pond. The alter- 
nators, which run at 1,500 revolutions per 
minute, are rated at 1,000 kilowatts each 
and deliver three-phase current at 6,600 
volts, fifty cycles.: The generators are 
star-connected and the middle points 
earthed. The exciting sets are driven by 
independent turbines. Two of these are 
auxiliary sets, each consisting of a 180- 
kilowatt, continuous-current generator de- 
livering current at 600 volts and a forty- 
kilowatt exciter on the same shaft. The 
larger machine supplies power for oper- 
ating various small motors. The high- 
tension switchboard is of the cellular type, 
all switches being controlled from an op- 
erator’s desk. The load carried by the 
station consists principally of the collieries 
and adjacent works, though power is sup- 
plied to a small tramway. About seven- 
teen collieries have already installed mo- 
tors for driving pumps, coal-cutting ma- 
chinery and underground haulage. As yet 
no electric hoisting equipment has been 
installed. Power is delivered at the col- 
lieries from substations, where it is trans- 
formed from 6,600 volts to 230 volts for 
small motors and 2,000 volts for large 
ones.—Abstracted from the Electrician 
(London), January 26. 
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The London-Glasgow Underground 
Telegraph System. 

The underground telegraph system con- 
necting London, England, with Glasgow, 
Scotland, is now nearing completion and 
a brief description of the work is given 
here. The actual length of this line is 
109.5 miles, which may be shorter than 
“me continental underground telegraph 
lines, but the total mileage of wire ex- 
ceeds that of any similar line. Over 37,- 
‘00 miles of wire have been laid down. 
The route followed by the cable is from 
london to Birmingham, then through 
Stafford, Warrington, Preston, Kendal, 
Carlisle, Beattock and Glasgow. The pipe 
line consists of cast-iron pipes, each nine 
feet long, not including the socket, and 
having a nominal internal diameter of 
three inches. Great care was taken in 
selecting these pipes to see that no pipe 
Was less than three inches in diameter. The 
average diameter is three and one-eighth 
inches. The line is divided into sections 
about 150 yards long between Birming- 
ham and Carlisle, and 220 yards between 
Carlisle and Glasgow. The pipe is laid 
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on an average not more than fourteen 
inches below the surface of a footway 
and not more than two feet below the 
surface of a roadway. At intervals of 
five miles the cable conductors are led 
into connection boxes fitted in pillar test 
boxes. These boxes provide facilities for 
making all ordinary electrical tests, also 
for air-drying the cable in case the in- 
sulation becomes defective. The box con- 
sists of a cast-iron frame with two cast- 
iron covers, divided into two compart- 
ments by a vertical partition. This par- 
tition is pierced by rows of holes fitted 
with connection pins insulated with 
ebonite. The conductors from the cables 
which are to be connected together are 
soldered to the pin in the air-space side 
of the partition. This is then closed up 
by the cover and the sheath of the cable is 
soldered to gun metal nozzles, making the 
whole chamber air tight. The conductors 
are then connected together as may be de- 
sired in the other partition of this box. 
All tests can be made from this side with- 
out opening the cable side. The pillar 
boxes in which these connection boxes are 
set is about three and one-half feet high 
and is set on a brick foundation. For 
joining the different sections of cable to- 
gether junction boxes of various types are 
provided where the wires are joined and 
the cable covered with a lead sheath pro- 
vided with a brass air nozzle for drying 
purposes. The cable line from London to 
Birmingham is 117 miles long and con- 
tains seventy-six conductors, each weigh- 
ing 150 pounds per mile. From Birming- 
ham to Warrington the type of cable used 
is modified by placing around the other 
wires a ring of twenty-nine screened con- 
ductors immediately next to the lead 
sheath. These screened conductors consist 
of wires weighing seventy pounds per mile, 
insulated with paper and covered exter- 
nally with copper ribbon, which makes 
contact with the lead sheath, so that each 
conductor is surrounded by an earthed 
screen which completely shields it electro- 
statically from the inductive action of cur- 
rents in neighboring conductors. The cop- 
per tape also acts partially as an electro- 
magnetic screen, enabling the adjacent 
conductors in the cable to be worked over 
long distances without appreciable induc- 
tive interference. These screened conduc- 
tors are intended for local telegraphic 
communication between the various towns 
on and near the route of the cable. The 
cable core inside the ring of screened con- 
ductors is made up of seventy-four con- 
ductors, each weighing 100 pounds to the 
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mile, paper-insulated, and laid up in 
twisted pairs in the usual way. Different 
lays or lengths of twist are given to the 
groups of pairs in the several layers to 
prevent the practical parallelism and con- 
sequent mutual interference which would 
otherwise result. In the section north of 
Warrington the whole cable is of a uni- 
form type, differing somewhat from the 
type just described. It has the same layer 
of twenty-nine screened, seventy-pound 
conductors immediately under the sheath, 
but the inner core consists of fifty 100- 
pound and twelve 150-pound conductors. 
The 100-pound conductors are formed into 
groups of four pairs each by successive 
twinning. Two pairs are twisted together 
to form a group of four conductors, and 
two such groups of four conductors are. 
twisted to form a group of eight conduc- 
tors. The complete core is formed by 
using a group of four conductors made 
up as described as a centre and surround- 
ing this with six similar groups, and 
placing one pair of 150-pound conductors 
in each of the six spaces between these 
groups and the screened conductors. The 
advantage of this method is the facility 
which it affords for joining up’ conductors 
in parallel so as to obtain circuits of 
greater conductivity without increasing 
the capacity in anything like the same 
ratio. For telegraphic communication it 
is possible to work quadruplex on the 
seventy-pound conductors for 150 miles, 
and quadruplex plus duplex on any indi- 
vidual pair of 100-pound or 150-pound 
conductors to a distance of over 200 miles. 
The two wires of a pair are insulated with 
paper of the same color, but one wire is 
marked with a red and the other with a 
white string. The groups of pairs are 
wrapped with distinguishing colored, pa- 
pers. At the junction boxes the individual 
wires are joined by small copper sleeves, 
and care is taken that the wires of a group 
of one of the cables are connected with the 
corresponding wires of a similarly formed 
group of the other and that these wires 
are not crossed from one core to another, 
but the most convenient main cores may 
be selected for jointing. Warrington is 
the most important centre of the system, 
as from here cables to Liverpool, on one 
side, and to Manchester and Leeds, on the 
other, branch off. Moreover, this town is 
midway between London and Glasgow; and 
hence it is probable that repeaters would 
be installed at this point for through 
working should they be found necessary. 
— .A1bstracted from the Electrical Review 
(London), January 12 and 26. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


The San Antonio Gas and Electric Com- 
pany, San Antonio, Tex., is one of the 
most progressive of modern central sta- 
tions. The commercial department is under 
the management of Mr. D. M. Warwick. 
In San Antonio the commercial depart- 
ment has been in vogue for one year end- 
ing January 21. During this time it has 
increased the gross earnings of the com- 


Light Your House 
ae With Electricity 


A 7 supplied by the San Antonio Gas & Electric 
ul aes ae ai Co. Its merits are of the utmost stability. 
rT 131 al tei and when once installed there 19 no more 

deter “SS, expense than that for electricity consumed. 
a Shi x FJ Qur service ws of the highest efficiency. and 
ae always like our light. thoroughly reliable In 
comparison with other methods of lighting. 


the cost of our system will be found much more economical. 


LET US SEE YOU ABOUT IT 
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San Antonio Gas & Electric Company 


pany very substantially. The commercial 
department consists of the commercial 
manager, four representatives, an applica- 
tion clerk and a stenographer. The com- 
mercial department is an individual de- 
partment in itself, enabling the keeping of 
all possible records, such as cost of main- 
taining, new cost, construction cost, adver- 
tising expenses and the increase of sales 
of gas and electricity. In addition to 
these records, the department compiles the 
different classes of prospects, such as wa- 
ter heaters, ranges, gas heaters, laundry 


Not A Ghost 


of a show for dark corners in a 

house illuminated by electricity. 
: Wen C.i: is good to read by. to sew 

E: by, to play and sing by, to dance 

by, good for dining room, cham- 

ber or hall. 

@ Let us talk to you about it. 
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stoves, soldering furnaces, tailors’ stoves, 
multiple and triple burners, gas engines, 
etc.—in fact, everything pertaining to the 
industrial and domestic end of the gas 
business. 

In the electrical department there are 
kept separate records of all outlining, win- 
dow lighting and sign prospects. To each 
and every sign prospect there are mailed 


special letters calling attention to the ad- 
vantage of either gas or electricity over 
other methods; also to the advertising ad- 
vantages of electric signs, window lighting 
and outlining. In addition to these let- 
ters the company follows up the different 
prospects by personal solicitation. Besides 
personal solicitation the company uses 
newspaper advertising, street car advertis- 
ing, billboard and souvenir advertising, 
which is presented by the representative 
to the prospective consumer. 

Each representative of the company has 
a district. The city of San Antonio is 
divided up into four districts. Each dis- 
trict is carded, giving information as to 
the different appliances in use in each 
house in each district. From these cards 
the department determines the prospects, 
which are checked up daily. This enables 
the representatives to plan their work in 
a systematic manner. 

All business secured through this de- 
partment is estimated on a vear’s basis. 
All representatives are paid a fixed salarv 
and a percentage on the gross increase 
over the same month of the preceding vear. 
The percentage of this gross increase is 
determined by a point system which the 
company has in vogue. The companv’s 
reason for this is that it increases the in- 
centive of the representatives to secure 
more business and they work more vigor- 
ously along all lines. If the compensa- 
tion were on a straight salarv basis the 
inducement would not he so satisfactorv. 
The compensation of representatives and 
the wav to secure the best results are ques- 
tions that have heen open for discussion 
for some time, and the method which the 
San Antonio company is using has proved 
very satisfactory. 

Each representative acts as a manager 
of his district. He follows up all com- 
plaints and removals, and pays just as 
much attention to retaining old consumers 
as he does to securing new ones. The 
chief object is to increase the revenue 
without increasing the investment. This 
is done by working along the present lines. 
A campaign worked out in this way, the 
company assures, has been productive of 
the most excellent results. 


A very special form of advertisement 
which the company has recently made use 
of is the distribution with bills and other 
communications of a series of cards. Each 
of these cards bears some peculiar illus- 
tration and a brief statement with refer- 
ence to the utility or advantage of elec- 
tricity or gas service. The accompanying 
illustrations show two of these cards, which 
are typical of the whole series. 


The Philadelphia Electric Company, 
Philadelphia, Pa., has recently issued a 
very handsome booklet in black and orange, 
calling attention to the excellent results 
obtained from electrically operated refrig- 
eration machines. Not only is the typog- 
raphy excellent in every detail, but the 
information is particularly interesting. 


THE PHILADELPHIA ELECTRIC COMPANY 


‘Tenth aud Sansue Streets, Philadetphes 


A Cover DESIGN IN ORANGE AND BLACK. 


Data are given concerning four particu- 
lar installations, in each of which there 
had been made an extensive use of ice 
refrigeration. The figures for a dairy in- 
stallation showed a saving over previous 
ice consumption of $43.50. For a grocery 
store the difference in favor of an elec- 
trically driven outfit was $44.99. For a 
drug store the difference in favor of the 
electrically driven machine was $584.46. 
For a butcher shop the difference in favor 
of electrical refrigeration was $48.46. Add- 
ed to this was the absolute reliability and 
convenience and flexibility of the electric 
system, together with the elimination of 
many forms of waste and disorder which 
obtained with the use of ice. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Siemens Flame Arc Lamps. 

At the electrical show held in the Col- 
iseum, Chicago, Ill., from January 15 to 
27, a type of lamp which attracted a great 
deal of attention was the Siemens flame 
arc lamp, which has been placed on the 
market by Felix Hamburger, 90 William 
street, New York city. According to the 
carbons used the lamps produce a brilliant 
white light, a red light or a glowing yellow 
light. The luminous intensity of each of 
these lamps, connected in series on a 110- 
volt direct-current circuit, is about 4,000 
candle-power, the current used being about 
eleven amperes. The carbons used are of 


SIEMENS FLAMING Arc LAMP. 


the impregnated type, which give to the 
amp its characteristic feature. The arc 
8 formed at the lower end of the two pen- 
cils, which are placed at a slight inclina- 
tion from the vertical position. The pen- 
cils pass through two openings in a disc 
of Tefractory material, which serves also 
as a deflector of the upward rays. This in- 
creases the useful light of the lamp. There 
are no side braces nor retaining mechanism 
In the path of the rays, and as there is no 
lower carbon, the light given forth by the 
amp is free from shadows. According to 
F pa of consumption, the pencils are 
Ownward by an automatic gravity ar- 
Baa With the direct-current lamp 
i two pencils. are lowered at the same 
oe venal rate. The positive and nega- 
ve pencils are made of different sizes, 


so that the proper consumption of each is 
proportioned. The actual regulation of 
the current taken by the lamp is accom- 
plished by separating the points or bring- 
ing them nearer together, according to the 
strength of the current. 

The lamp current, when the switch is 
closed, passes through a series coil on a 
compound-wound electromagnet, which 
serves to keep the points of the pencils in 
the horizontal direction until the current 
reaches its normal value. The shunt coil 
of the magnet is connected across the pen- 
cils of the lamp, and its magneto-motive 
force serves to draw the pencils together 
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SIEMENS FLAMING ARC LAMP WITHOUT CASE 
AND GLOBE. 
if the voltage is above normal. A clock- 
work escapement device operates the pen- 
cils, allowing them to descend gradually 
under the force of gravity when the elec- 
tromagnet has drawn its core to the end of 
its travel, corresponding to the minimum 
separation of the poles. This electro- 
magnetic regulator is provided with the 
usual dashpot. When the feeding mechan- 
ism to which the pencils are attached has 
reached the end of its travel in a down- 
ward direction, a catch, which holds the 
main-line switch closed, is tripped, and a 
spring causes the switch to open, so that 
the arc may be dissipated. 

The lamp is insulated with asbestos and 
fire-resistive tape. The stationary parts 
are insulated with mica, the cables con- 
necting the moving pencils and the station- 
ary portions being threaded through in- 
sulating glass beads. The lamps are usu- 
ally provided with ten-hour carbons. 


International Electric Meter Com- 
pany’s Switchboard Instraments. 
The International Electric Meter Com- 

pany, Chicago, Ill., has developed a line 

of switchboard instruments on the well- 
known principle of the Deprez and D’Ar- 


- INTERNATIONAL = 


ELECTRIC METER COMPANY 
e 


Chicago y.s”: 


Rounp TYPE, SWITCHBOARD PATTERN 
AMMETER. 
sonval gravity system. The salient fea- 
tures of these instruments are the finely 
divided ecale and the positive dead-beat 
action of the moving parts. These effects 
are obtained by the use of a very light 
coil and metal frame mounted on a suit- 
able suspension, which is free to turn in 
the uniform field of a strong permanent 
magnet. : 
The International meter contains many 
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new details of construction. A prominent 
feature is the riveting of the jewel stud 
or pivot directly into the aluminum coil 
frame, making a rigid and permanent 
construction. The coil is wound upon the 
inside of the frame, which gives added 
protection to the coil. The construction 
of the needle and its support is said to 
be mechanically perfect, making it rigid 
and strong, and of a minimum weight. 
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The needle is of solid aluminum wire, and, 
while it is of sufficient stiffness, can be 
severely deformed without breaking. 

In order to ensure the nearest possible 
approach to perfection in the laying off of 
the scale graduations, the main divisions 


INSTRUMENT WITH Cask REMOVED. 


are stepped off with the current and the 
lines are drawn in by hand. 

Tungsten steel of the best grade is used 
in the magnets and imported sapphire 
jewels are used in the bearings. All parts, 
except those actually necessary to carry 
current, are dead. 

The voltmeters are high in resistance 
and can be used for ground resistance 
readings. The ammeters are used in con- 
nection with a shunt of low temperature 
coefficient and are operated on 0.04 volt. 
The shunt is composed of a metal which 
has a very low temperature coefficient and 


EXTERNAL SHUNT. 


is of a convenient design for switchboard 
use. It is arranged to be clamped to the 
surface of the bus-bar, eliminating the fit- 
ting of the bus-bar into slots. 

The instruments are of the round pat- 
tern, made for both flush and standard 
mounting, in all standard capacities and 
finishes. They are made in two sizes— 
nine and three-eighths inches and seven 
and three-quarters inches in diameter. The 
case is composed of cast iron and acts 
as a shield to the meter in case it is 
placed in a magnetic field. 

The International Electric Meter Com- 
pany is organized under the laws of the 
state of Illinois. Mr. W. W. Cheney, Jr., 
is president and treasurer, and Mr. Au- 
cust Benson, secretary; Mr. John M. Lee, 
electrical engineer, and Mr. Julian S. 
Jackson, sales manager. 
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The Crocker-Wheeler Company’s 
Core Type Transformers. 

The Crocker-Wheeler Company, Am- 
pere, N. J., has developed quite recently 
a line of core type transformers embody- 
ing the newest ideas in the design. and 
construction of this form of apparatus. 

The accompanying illustrations will 
present some idea of the construction and 
assembly of these transformers. Parts of 
the core are shown. The core consists 
of four parts: two legs, which support the 


DETAILS OF THE CORE OF CORE TYPE 
TRANSFORMERS. 


-windings, and two yokes which complete 


the magnetic circuit. Each of these parts 
is assembled from laminated steel, the 
sheets being separately insulated and bolt- 
ed firmly together by insulated bolts and 
washers. Bulging of the sheets is prevent- 
ed by the use of braces and heavier plates 
where an abrupt change occurs in the sec- 
tion of the core. Ventilating or oil ducts 
are run in the direction of the oil circu- 
lation, keeping the core uniformly cool 
throughout. Along the four corners of 


CONSEPRUCTION OF THE CORE OF CORE TYPE 
TRANSFORMERS, 


each leg are cooling ducts. This construc- 
tion of the magnetic circuit facilitates 
assembly and dismantling. 

At all joints the surfaces in these trans- 
formers are milled. The cutter of the 
milling machine is wide enough to em- 
brace the entire surface to be milled, even 
in the largest sizes. In cutting, however, 
the direction of the feed is such that 
adjacent plates will not come in contact 
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on the milled surface and eddy currents 
will thus be avoided. Even in case of 
contact, however, these eddy current losses 
are restricted to a small area and thick- 
ness of metal, so that they may be con- 
sidered negligible. The milled joints of- 
fer another advantage in that they present 
a very small resistance to the magnetic 
flux because of the nicety of fit. This 
is demonstrated by the small magnetizing 
current of these transformers. 

In insulation this core type transformer 
presents the advantage of great simplicity. 
The circular cross-section has a double 
advantage in allowing the use of a circu- 
lar or cylindrical winding and of cylin- 
drical insulation, eliminating sharp cor- 
ners and bends and reducing the possi- 
bility of cracks or breaks. A resultant 
economy is found in both material and 
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INSULATING CYLINDER. 


labor, the mean length of winding for 
a circular cross-section being a minimum. 
As the cost of copper is about five times 
the cost of sheet steel, the great impor- 
tance of a small mean length is evident. 
Low copper loss and good regulation are 
the natural consequences. Furthermore, 
there is no form of coil that is safer, 
easier and quicker to wind. In the core 
type transformer a uniform temperature 
is secured, avoiding stresses between the 
various parts; and as the entire coil sys- 
tem can be exposed to the freely circu- 
lating oil, it is a simple matter to main- 
tain a uniformly low temperature. 


Cast-Iron Base TO Waic TANK Is BOLTED. 


A noticeable feature of these transform- 
crs lies in the supplementing of the oil 
insulation by insulating cylinders, one of 
which is placed between the high and low- 
tension coils and one between the coils 
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and the core. Ample “creeping” surfaces 
are allowed, doing away with taping on 
the coils. The ample spacing, with the 
“creeping” surface and the interposition 
of the insulating cylinders, render thio 
principle of insulation applicable for 
transformers built for voltages even as 
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Hicu-Tension Corn. 


high as 100,000. The taping which is 
apparent in the illustrations represents a 
thin layer which is applied for mechanical 
protection. 

The high-tension and low-tension coils, 
and the high-tension coils and the core 
are entirely separated from each other by 
oil ducts and by large creeping surfaces. 
This is shown in the illustrations. 

Transformers of this type, of various 
capacities, have withstood extremely high- 
Voltage insulation tests dry, i. e., before 


being submerged in oil, without showing 


a noticeable static discharge. One of the 


Low-TENst0n CorL. 


factors making this result possible is the 
treating of the entire system of high and 
low-tension coils with a special vacuum 
process, so that there is no fibrous material 
which is not moisture-free and impreg- 
nated with the insulating compounds. The 
‘mpregnating material is a linseed oil 
compound. Under the influence of the 
internal heat of the transformer the oil 
oxidizes and cements the turns and lay- 
ers of the coils firmly, but at the same 


ELECTRICAL REVIEW 


time flexibly, rendering the entire insula- 
tion of a higher dielectric strength. 

In the design of these transformers the 
Crocker-Wheeler Company has not been 
restricted by old theories, patterns, dies 
or obsolete parts. The apparatus repre- 
sents the latest thought and the result 


CorE Type, OIL-IMMERSED TRANSFORMER. 


of extensive experience in this department 
of design and manufacture. The trans- 
formers are manufactured in all sizes 
from one-half to 4,000 kilowatts, for any 
commercial frequency, and for voltages up 
to 200,000. 


o-: | 
The Thompson Series Connector. 
The Charles A. Thompson Company, 39 

Cortlandt street, New York city, has for 

some time been supplying the trade with 

the Thompson series connector shown .in 
the accompanying illustration. Occasions 
frequently arise when it becomes neces- 
sary to insert ammeters, wattmeters or 
other measuring devices in the circuit 
without interrupting the supply of cur- 
rent. In many cases there is an objection 
to the use of jumpers because of the 
time consumed in making the necessary 


THOMPSON SERIES CONNECTOR. 


connections and because, due to hurried 
work, these connections frequently prove 
uncertain, insecure and dangerous, par- 


ticularly if the circuits involved are car- 


rying heavy currents. 

The Thompson series connector is a 
simple, compact device. This permits the 
immediate cutting in on circuits of any 
current capacity without danger of over- 
heating the connections or interrupting 
the circuit. Its use also facilitates the 
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removal of series instruments from live 
circuits for the purpose of calibration or 
repair without loss of time. The small 
dimensions of the connector render it well 
adapted for installation on the back of 
switchboards, where space is an important 
consideration. Where the connector is in- 
stalled on the secondaries of current 
transformers it eliminates the liability of 
burn-outs due to open circuits, should the 
instrument be removed for repairs. 


ee 


French Carbon in United States 
Batteries. 

The desire of the leading French car- 
bon makers to introduce their carbon in the 
United States has found consummation in 
the establishment of the French Battery 
Company, incorporated recently with head- 
quarters at 69-75 Wells street, Chicago, 
Ill. The new process, which has been ın- 
troduced with success into the manufacture 
of dry batteries, enables the manufacturer 
to produce an article which meets ex- 
acting requirements upon an economical 
basis, and which prevents rapid deteriora- 
tion of the product. — | 

The projectors of this enterprise have 
recognized the fact that the consumption 
of dry batteries in the Mississippi valley, 
and, im fact, the entire western field, is 
one which renders possible a very exten- 
sive trade for a western manufacturer, 
eliminating expense and delay in trans- 
portation. The company has selected Chi- 
cago as being a natural commercial centre. 
Chicago also offers the company advan- 
tages by reason of its shipping facilities 
and accommodations, not only in regard 
to the procuring of raw material and 
manufacturing the finished article in rapid 
style, but also as regards the prompt ship- 
ment of orders to all parts of the country. 

Mr. Alfred Landau, who has supervision 
of the new establishment, has, it is an- 
nounced, gained an extensive knowledge 
of all the essential details entering into 
the battery business by years of study and 
practice in Europe. He has also spent 
considerable time in various parts of the 
United States, familiarizing himself with 
the conditions of trade in this country be- 
fore opening the factory. The factory, he 
announces, will be conducted independ- 
ently of any combination and the batteries 
will be manufactured of the best French 
material by the new French process. 

The French Battery Company an- 
nounces that its batteries have a high 
amperage and long life, with exceptional 


recuperative powers. The company also 
handles globular carbons of all sizes and, 
in addition, will manufacture flashlight 
batteries of every description. 
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Electrically Driven House Pumps. 
The Prindle Pump and Engineering 
Company, 95 Liberty street, New York 
city, has for some time been furnishing 
an automatic outfit for house-tank pump- 
ing. Where water is needed for domestic 
uses property owners and tenants demand 
a pump that will be noiseless, odorless, 
automatic, simple and economical, re- 
quiring no skilled labor and being 
subject -to but slight repairs. These 
pumps are required for lifting var- 
ious kinds of liquids to any height. 
Horizontal and vertical types are neces- 
sary and the work covers some of the 
sewage and cellar drainage operations. 
Fig. 1 shows a Prindle standard house- 
tank pump and direct-current motor, 
The pump may be set on a small foun- 
dation about eighteen inches high, or on 
cast-iron legs. This height will raise it 
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. Foreign Business of the General 


Electric Company. 

A group of recent orders taken by the 
General Electric Company, Schenectady, 
N. Y., through its foreign department at 
Schenectady and New York is interest- 
ing as typical of the extensive foreign 
business of this company and as illustrat- 
ing the part taken by the electrical in- 
terests of the United States in the foreign 
markets of the world. The variety of uses 
for which this electrical apparatus is in- 
tended is also significant. 

From Australia, through the Australian 
General Electric Company, an order for 
Wellington, New Zealand, calls for a Cur- 
tis steam-turbine generator of 500 kilo- 
watts capacity for use in furnishing elec- 
tric light and power. 

Japan furnishes orders through Bagnall 
& Hilles for the electrical equipment of 


Fie. 1.—D1IRECT-CURRENT MOTOR AND CENTRIFUGAL PUMP FOR HOUSE SERVICE. 


above the dampness of the floor or from 
dirt raised by sweeping, and also make 
it easy of access. The use of a centrifugal 
pump gives a continuous movement of 
the water, eliminating pulsation or vibra- 
tion in the pipe lines. The automatic 
float arrangement maintains the water in 
the tank at a proper level, avoiding losses 
through overflow and saving attention. 
Where an alternating-current supply is 
available, particularly for outlying and 
suburban districts, the company furnishes 
an alternating-current motor direct-con- 
nected to the centrifugal pumping out- 
fit. 

The opportunity for increasing con- 
siderably the demand for current has 
caused many central station managers to 
establish favorable rates for the installa- 
tion of house-tank outfits. The evolution 
of manufacture of the last decade has 
brought the design and construction of 
pumping plants to such a degree of per- 
fection that the electrically driven house- 
pump is to-day one of the most satisfac- 
tory of modern conveniences. 


a large coal mine, including a generator 
of 180 kilowatts output, to furnish power 
for a number of induction motors aggre- 
gating 200 horse-power. In addition other 
Japanese orders for induction motors 
amount to 575 horse-power in sizes from 
twenty to fifty horse-power. 

South American orders include electric 
railway apparatus for Bahia tramways, 
Bahia, Brazil, through Guinle & Com- 
pany, Rio de Janiero, consisting of three 
motor-generator sets of 300 horse-power 
each and three sets of 225 horse-power 
each with necessary switchboard and elec- 
tric car equipments for thirty-six cars of 
a total capacity of eighty horse-power each. 
For a lighting plant at Lincoln, Argentine 
Republic, is included a gas-engine-driven 
130-kilowatt generator, ordered through 
the South American General Electric 
Supply Company, Buenos Atyres. © For 
Lima, Peru, one order includes sixteen 
two-motor equipment of eighty horse-pow- 
er each for electric cars. 

For use in Africa the South African 
General Electric Company, Johannesburg, 
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has ordered nearly one hundred induction 
motors of an aggregate capacity of 2,175 
horse-power. . 

One order ftom India consists of four 
water-wheel driven 1,000-kilowatt electric 
generators and two of 150 kilowatts 
each, six 60,000-volt transformers, each of 
1,000-kilowatt capacity, in addition to 
line material such as wires, insulators, 
lightning arresters, etc., for a sixty-five- 
mile transmission system, and a complete 
output for 2,000 kilowatts of substation 
equipment. This is for the Jhelum river 
power installation at Kashmir, India. 

For the Prussian government railways 
of Germany there are being constructed 
six Sprague-General Electric Type-M con- 
trol equipments, each for two 125-horse- 
power motors, and thirty Tirrel voltage 
regulators. 

The Metropolitan railways, London, 
England, has ordered, through the British 
Thomson-Houston Company, electric car 
equipments for twenty cars, each consist- 
ing of four 200-horse-power motors and 
Sprague-General Electric Type-M con- 
trol system and for forty trailer cars. 

The French Thomson-Houston Company 
has ordered three 1,000-kilowatt Curtis 
steam-turbine generators for installation 
at Marseilles, France. | 

The foreign markets nearer home have 
been equally active, as is shown by the 
following orders, which are typical of this 
part of the General Electric Company's 
foreign business. 

The Canadian General Electric Com- 
pany has ordered a 500-kilowatt Curtis 
steam-turbine generator for the Winni- 
peg Electric Railway in Manitoba. 

From Mexico, through the Mexican 
General Electric Company, orders have 
been received for apparatus consisting of 
two 300-kilowatt generators complete with 
exciters and generating station equipment 
for the Cananea Consolidated Copper 
Company, Sonora, Mexico; for the Minas 
Tecololes y Aneas, Chihuahua, Mexico, a 
lot of induction motors totaling 1,000 
horse-power and two mining locomotives; 
for Negociacion Minera de Guadeloupe, 
Mazatlan, Mexico, two 200-kilowatt gen- 
erators with exciters and switchboard and 
nineteen induction motors aggregating 400 
horse-power; for Mexico electric tram- 
ways, Mexico City, four two-motor forty- 
horse-power railway equipments. 


The Inter-Mountain Power Company 
proposes to construct in the spring three 
hydroelectric power stations about seven- 
teen miles from Salt Lake City, Utah, at 
a probable cost of $500,000. Frank C. 
Kelsey, Salt Lake, is engineer. 
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DOMESTIC AND EXPORT. 


BUFFALO SUBWAY—The Buffalo Subway Railway Company 
has been incorporated with a capital of $1,000,000 to build a sub- 
way in Buffalo, N. Y., similar to the one in New York city. It is 
understood that Philadelphia capital will furnish the money. 


A NEW HOLDING COMPANY TO FINANCE TRACTION, GAS 
AND ELECTRIC INTERESTS—The Traction, Gas and Electric Fi- 
nance Company, of New York city, has been incorporated at Albany, 
N. Y. The company is formed as a holding company and the capital 
stock is $500,000. The directors are John E. Borne, Cord Meyer, 
Stephen Peabody, Joseph H. Mayer and William F. Sheehan. 


BALTIMORE CITY COUNCIL LETS INTERURBAN RAILWAY 
ENTER THE CITY—The committee on highways for the city of 
Baltimore, Md., has reported favorably to the Second Branch the 
ordinances granting to the Baltimore Terminal Company, which 
represents the Washington, Baltimore & Annapolis Electric Rail- 
way and to the United Railways and Electric Company, franchises 
on German street. Considerable opposition to the granting of these 
ordinances was developed, as it was considered possible in many 
quarters to have the city build a municipal interurban terminal. 


MUNICIPAL LIGHTING PLANT FOR LOS ANGELES, CAL.— 
A provisional order has been placed before the city council of Los 
Angeles, Cal., providing for the establishment of a municipal light- 
ing plant costing $1,000,000. The order provides that the money 
shall be raised by a bond issue, and asks that the city attorney be 
instructed to draw up an ordinance and have this submitted to the 
people at the next municipal bond election. The order was referred 
to the legislative committee, which was instructed to consult with 
the city attorney as to the preparation of the required ordinance. 


MICHIGAN POWER COMPANY REORGANIZED—One of the 
largest deals in the history of Lansing, Mich., was consummated 
on Friday, February 2, in the reorganization of the Piatt Power 
and Heating Company as the Michigan Power Company with a capi- 
talization of $2,500,000. The new company acquires the heat and 
power franchises and the plant in Lansing, also power rights and 
dams along the Grand river from Dimondale to Portland, developing 
15,000 horse-power. Announcement is made that $1,250,000 will be 
expended in the next two years in building additional dams and 
& Central plant. 


TELLURIDE POWER COMPANY TO CONSTRUCT NEW 
PLANT—The Telluride Power Company is buying a right of way 
for its canal from Bear river to Bear lake, near Montpelier, Idaho. 
The intention of the company is to run the flood waters of Bear 
river into Bear lake, storing them there for summer use in irrigat- 
ing land in southern Idaho and northern Utah. The same proposi- 
tion has been under consideration by the national government. 
The project means the expenditure of from $1,500,000 to $2,000,000. 
It is understood that the power company will work in earnest on 
the project in the early spring. 


NORTHERN ELECTRIC RAILROAD COMPANY FILES LARGE 
TRUST DEED—The Northern Electric Railroad Company, of Oro- 
ville, Cal., has filed a deed of trust for $6,000,000 to the Mercantile 
Trust Company, of San Francisco. The company desires to raise 
funds to discharge its indebtedness and to carry on its corporate 
purposes, and found it necessary to issue bonds, securing such 
bonds by a deed of trust. In order to secure these bonds the com- 
pany sells, bargains and transfers to the Mercantile Trust Com- 
pany all its franchises, depots, rolling stock and roadbed between 
Chico and Oroville, and all other property it has or may acquire. 


_ AN ELECTRIC TRUNK LINE IN VERMONT—Papers complet- 
ing the merger of the Rutland Street Railway Company, the Chit- 
tenden Power Company, the People's Gas Light Company and the 
Vermont Internal Improvement Company have been filed in the 
Office of the secretary of state at Montpelier, Vt. The last-named 
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concern was chartered by the legislature of 1900 with a capital 
stock of $100,000 for the purpose of acquiring electric lighting 
and heating plants anywhere in Vermont. The consolidated con- 
cern has a capital stock of $2,400,000 and plans to establish a direct 
trunk line of electric roads through Rutland county and southern 
Vermont. 


MOHAWK VALLEY COMPANY TO EXTEND ITS OPERATIONS 
—The capital stock of the Mohawk Valley Company, which has 
taken over the control of the Rochester Railway and Light Company 
and the Rochester Railway Company and the subsidiary companies 
of the latter, is to be doubled. The company will have a through 
trolley line that will extend from Albany to Buffalo, N. Y., although 
the trolley lines of these cities are not included in the merger. 
It is the intention of the company to make extra extensions north 
and south from the Albany-Buffalo line wherever it is deemed profit- . 
able. An extension that has been considered is from Syracuse 
to Oswego. 


EXTENSIVE CALIFORNIA POWER DEAL—The $50,000,000 
company organized by Frank H. Ray, Edwin Hawley and Alfred C. 
Bedford has taken over the various power, lighting and water com- 
panies in Reno, Cal., the paper mill and electric plant at Flowston 
and the electric plants at Marmol and Laughtons, all located on 
the Truckee river, together with a large number of power sites 
on the Feather river in Plumas county, Cal. It is also announced 
that this company will take over the Big Bend Tunnel and Mining 
Company’s property and that of the Eureka Power Company, located 
in Butte county, Cal. Brown, Wilson & Company, of San Francisco 
and New York, financed the proposition. 


GREAT EASTERN TELEPHONE COMPANY MAKES APPLI- 
CATION TO LAY TELEPHONE WIRES—The Great Eastern Tele: 
phone Company, which claims the right to operate a telephone sys- 
tem in New York city under a franchise granted to the New York 
Electric Lines Company in 1883 by the board of aldermen, applied 
last week to Commissioner Ellison, of the department of water 
supply, gas and electricity, for permission to lay wires beneath the 
streets. Attorney-General Mayer recently recognized the validity of 
this franchise, the company claims. Ex-Comptroller Grout has been 
retained by the New York Telephone Company to resist the entry 
of the Great Eastern Telephone Company into New York city. 
Mr. Grout contended at the hearing on February 7 that the Great 
Eastern company’s franchise was not valid and that all that 
Attorney-General Mayer had done was to refuse to take proceedings 
for the revocation of the charter on the ground that the city had 
ample means to protect itself against an illegal invasion. Commis- 
sioner Ellison gave Mr. Grout a week to submit a brief and inti- 
mated that no action would be taken without the advice of the 
corporation counsel. 


LONG-DISTANCE TELEPHONE LINE TO BE ESTABLISHED 
IN WASHINGTON—A telephone company has been incorporated 
at Tacoma, Wash., with a capital stock of $5,000,000, for the pur- 
pose of building long-distance lines in the Pacific northwest, in 
competition with the Pacific States Telephone Company. The incor- 
porators include William Mead, L. J. Beyman, of Los Angeles: 
Roscoe Howard, of San Diego, Cal.; Charles E. Sumner, of Port- 
land, and Edward E. Webster, manager of the Independent Tele- 
phone Company, of Seattle. The Independent Telephone Company, 
of Seattle, has secured a franchise in Tacoma, and this will be 
transferred to the new company. The franchise provides that 
work must be begun within three months, and that within six 
months $50,000 must have been expended. The company will install 
its service at Everett and Bellingham. It is announced that within 
sixty days work will be commenced on the new long-distance line 
between Tacoma and Seattle. The project is to be undertaken by 
the Northwestern Long-Distance Telephone and Telegraph Com- 
pany, of California. The line is to be in operation within ten 
months. It is also expected that long-distance lines will be com- 
pleted to Portland, Vancouver, Victoria and other cities. 
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NEW INCORPORATIONS. 


DES MOINES, I0WA—Citizens’ Gas and Electric Company. 
$800,000. i 


LINCOLN, NEB.—Tilden Telephone Company. Increased from 
$3,000 to $6,000. 


LINCOLN, NEB.—Farmer Creek Telephone Company, of Inavale, 
Webster county. $3,500. 


DES MOINES, IOWA—Des Moines, Winterset & Creston Electric 
Company, Des Moines. $100,000. 


SALT LAKE CITY, UTAH—Utah County Light and Power Com- 
pany. Increased from $50,000 to $200,000. 


HARRISBURG, PA.—South Lebanon Electric Company, Leb- 
anon; $5,000. Meyerstown Electric Company, Lebanon; $5,000. 


PIERRE, S. D.—Menno Rural Telephone Company, of Menno. 
$25,000. Incorporators: G. W. Munsmer, M. H. Claggett and Peter 
Gundmunson., 


ROCHESTER, N. Y.—Laube Electrical Company. $15,000. Direc- 
tors: E. M. Buehl, Charles A. Laubengeiger, Cleveland Babcock, 
all of Buffalo. 


SPRINGFIELD, ILL.—Forreston Mutual Telephone Company, 
Forreston. $3,000. Incorporators: Henry Zumdahl, H. Meiners and 
H. Ratmeyer. 


COLUMBUS, OHIO—Farmers’ Telephone Company. $2,500. In- 
corporators: M. Dalton, R. M. Patterson, J. C. Harner, H. D. Hooper 
and Julian Gift. 


OREGON CITY, ORE.—Estacada Light and Power Company. 
$3,000. Incorporators: George F. Martin, William L. Brewster and 
William T. Muir. 


NASHVILLE, TENN.—Memphis Electric Company. 35,000. 
Incorporators: W. S. Counsell, R. A. Street, Fred Clayton, F. O. 
Isde and H. H. Bonner. 


ALBANY, N. Y.—Northern Electric Railway Company, of Mill- 
brook. $600,000. Directors: E. H. Rippee, Jr., C. C. Ferber, Scran- 
ton, Pa.; F. L. Fuller, New York city. 


AUSTIN, TEX.—Reeves County Telephone Company, of Pecos 
city. $20,000. Incorporators: C. W. Kelley, R. S. Johnson, R. G. 
Sage, F. W. Johnson, W. D. Cowan and G. B. Laudman. ; 


DETROIT, MICH.—Benton Harbor-St. Joseph Railway and Light 
Company. A consolidation of the St. Joe River Traction Company 
and the Southern Michigan Light and Power Company. $1,000,000. 


GUTHRIE, OKLA.—Lyle & Clyde Local Telephone Company, of 
Clyde. $1,000. Incorporators: E. P. Peters, S. C. Fink, W. A. 
Devore, F. P. Privett, James Salmon, John Clark and Perry Robbins. 


PORTLAND, ORE.—United Railways Company. To build a road 
from Portland to Peak, in Washington county. $5,000. Incor- 
porators: W. D. Larrabee, M. H. French, J. Whyte Evans, all of Los 
Angeles. 


SPRINGFIELD, ILL.—Ottawa & Streator Power, Light and Trac- 
tion Company. To construct an electric railroad from Ottawa to 
Streator. $50,000. Incorporators: Matthew Thorne, William E. 
McLean and M. W. Kelly. 


ALBANY, N. Y.—The Fisher’s Island Railroad Company. To 
operate a cable or electric line on Fisher’s Island, Suffolk county. 
$12,000. Directors: Walton Ferguson, A. L. Ferguson, New York; 
Frank E. Hein, Fisher’s Island. 


PIERRE, S. D.—Citizens’ Economic Telephone Company, of 
Fedora. $2,500. Union Telephone Company, of Henry, $10,000. 
Incorporators: John T. Belk, Henry A. Hanson, Henry Hanson, Nels 
M. Hanson and Ernest Reinecke. 


MINNEAPOLIS, MINN.—Duluth Edison Electric Company, 
Duluth. $2,000,000. Incorporators: Arthur B. Chapin, Robert P. 
Dowse, Jay W. Lyder, Jr., Joseph E. Horak, Charles J. Grogan, 
Charles R. Haines, Duluth; Guy Chase, St. Paul. 


PIERRE, S. D.—Langford Telephone Company, Langford. To do 
a general telephone business in the counties of Marshall, Day, 
Roberts and Brown. $22,500. Incorporators: C. A. Platt, J. F. D. 
Cook, Howard Platt, C. B. Hersey, W. H. Sherrard. 
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ELECTRIC RAILWAYS. 


VINELAND, N. J.—A trolley road, by way of Norma, Rosenhayn 
and Carmel to Bridgeton, is projected. 


WARREN, OHIO—Work will be resumed on the Cleveland & 


Sharon Traction Company’s line between Middlefield and Sharon 
the coming season. 


BINGHAMTON, N. Y.—The Binghamton Railway Company has 
bought eight miles of rails for the construction of an extension 
from Union to Owego. 


FORT WAYNE, IND.—The county commissioners have granted 
to the Fort Wayne & Winona Interurban Company a franchise 


through Arcola, completing the right of way between Fort Wayne 
and Winona. ; 


MANITOWOC, WIS.—A trust deed of $150,000 has been filed by 
the Manitowoc & Northern Traction Company in favor of the Wis- 
consin Trust Company. The bonds are $500 each and draw five 
per cent. The issue is created to pay off an indebtedness, stated 
to be $118,000, and to give funds for extension of the company’s 
lines. 


RICHMOND, KY.—There is a movement on foot to build an 
electric line to Berea and the foot of Big Hill. The plan is being 
backed by local and foreign capitalists. The line when complete 
will be twenty-one miles long and will pass through the most 
densely populated portion of the county. The proposed route is 
out of the Big Hill pike to Kingston. 


PARSONS, KAN.—The council of Parsons has passed an ordi- 
nance granting a franchise to R. C. Rawlins for an electric street 
railway, to be in operation over seven miles of track within eighteen 
months. This is a part of a system of interurban railway which 
is planned to cover southeastern Kansas and southwestern Missouri 
with 214 miles of track and connect with all the principal towns 
in the territory. 


NEW HAVEN, CT.—The Connecticut Railway and Lighting Com- 
pany, the builder of the recently completed Cheshire trolley line 
leading from New Haven north toward Hartford, finds that this 
route pays so well that it will double-track it from end to end. 
It is also promised that a trolley service will be opened between 
Meriden and Waterbury, passing through Cheshire, within a com- 
paratively short space of time. 


SAN JOSE, CAL.—At an adjourned meeting of the common coun- 
cil a franchise was granted to the San Jose & Santa Clara Railroad 
Company for a broad-gauge electric railroad on Santa Clara street 
and Tenth street for a period of fifty years. The railroad com- 
pany at present has a franchise over the right of way mentioned, 
but it has only eighteen years to run. Under the new fifty-year 
franchise extensive improvements will be made. The road will 
be newly equipped, and cars will be run on a five-minute schedule. 


TOLEDO, OHIO—East Side men and New York parties are 
reported to be back of the new Toledo & Columbus Electric Rail- 
road Company. Directors were chosen as follows: H. R. Klauser, 
William Finlay, Sr., D. T. Davies, Jr., William Finlay, Jr., Mark 
Winchester and D. H. James. D. H. James was elected president, 
William Finlay, Sr., vice-president; H. R. Klauser, treasurer, and 
Mark Winchester, secretary. The object is to build a connecting 
link between Toledo and Columbus and put on a through service. 
The exact route has not been fully determined and part of the 
distance two routes are under consideration. 


PANA, ILL.—At a meeting of the directors of the proposed inter- 
urban line between Mattoon and Hillsboro, running through Pana, 
the organization perfected its arrangements and plans for work, 
to commence early in the spring. The name of the new road will 
be the Mattoon, Shelbyville, Pana & Hillsboro Traction Company, 
and it will be incorporated with a capital stock of $10,000. The 
directors elected are as follows: Arthur Kincaid, Irving; A. M. 
Howell, Hillsboro; W. R. Patton, Charleston; I. W. Craig, Mattoon, 
A. W. Treat, Gays; A. T. Callinson, Windsor; John W. Yantis, 
Shelbyville; Ed Foster, Terre Haute; J. W. Kitchell, Pana; Robert 
Johns, Pana; W. O. Wilcox, Rosamond; W. N. Grimes, Ohlman,; 
W. A. Young, Witt. It was decided that the Charleston should 
be the headquarters of the company. The line will be completed 
within the next year. 
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BLECTRIC LIGHTING. 


TECUMSEH, NEB.—The village of Sterling will have an elec- 
tric light plant. ; 


ADAMS, NEB.—The new electric light plant has been completed 
at a cost of $8,000. 


BOLIVAR, TENN.—An electric light plant has been placed in 
operation at Bolivar. 


WATERFORD, PA.—Waterford has contracted for electric light 
for a period of five years. 


CLOVERSPORT, KY.—It is purposed to establish an electric 
light plant at Cloversport. 


GIDDINGS, TEX.—Bremond parties are arranging to install 
an electric light plant at Giddings. 


TROY, N. Y.—The contract for lighting the village of Shushan 
has been let to L. C. Piser for a term of five years. 


LARAMIE, WYO.—Harry McCutcheon has been granted a fran- 
chise for an electric light and power plant at Eaton, Col. 


CINCINNATI, OHIO—The Cincinnati Gas and Electric Com- 
pany has decided to increase its capital stock from $35,000,000 to 
$36,000,000. 


GLENS FALLS, N. Y.—The Salem Electric Light and Power 
Company’s property has been sold at foreclosure proceedings to 
J. H. Stone for $4,300. 


LAWRENCEBURG, KY.—At a meeting of the stockholders of 
the Lawrenceburg Electric Light Company it was decided to raise 
the capital stock from $10,000 to $17,500. 


DANVERS, MASS.—The additions and extensions to the munici- 
pal electric plant, for which the town appropriated $20,000 at the 
last annual meeting, have been completed. 


WINFIELD, TENN.—The town of Winfield has granted a fran- 
chise to the Winfield Electric Light and Power Company, Limited, 
to erect and operate an electric light and power plant. 


ALBANY, N. Y.—The state gas and electric commission has 
granted permission to the Ticonderoga Electric Light and Power 
Company to issue bonds to the extent of $35,000. The company 
applied for authority to issue $50,000. 


DANVILLE, KY.—W. R. Meyers and associates have been granted 
a twenty-year franchise for an electric lighting plant in Monticello, 
Wayne county, upon the condition that the work of installing the 
Plant be begun at once and completed within six months. 


UTICA, N. Y.—The Hudson River Electric Power Company hopes 
to have its transmission line to Utica completed by September. 
The company will furnish power for the Utica & Mohawk Valley 
Railway from the steam plant until such time as the power can 
be transmitted to Utica from Spier’s falls. 


ST. AUGUSTINE, FLA.—The St. Johns Light and Power Com- 
pany has been awarded a contract for street lighting, covering the 
period from February 15 to October 15. The contract price is $7.50 
a light per month of twenty-two nights for 2,000 candle-power arcs, 
and $4 per month for 200-candle-power incandescents. 


BUFFALO, N. Y.—There has been filed with the county clerk 
the deed and mortgage given last November by the Niagara, Lock- 
port & Ontario Power Company to the Standard Trust Company, 
of New York. The document is for $5,000,000 and is given to secure 
the issue of bonds which is being floated by the company. 

TOPEKA, KAN.—Plans and estimates for betterments and 
extensions to the city electric light plant will probably be asked 
for by the city council from the city engineer and the superintend- 
ent of the electric light plant. The contemplated betterments and 
extensions will involve an outlay of approximately $25,000. 


YORK, PA.—At the annual meeting of the Delta Electric Power 
Company the new owners elected officers and directors as follows: 
President, H. E. Ahrens, Reading; vice-president, W. J. Yeager, 
Lewistown; secretary, Edward D. Ruth, Lancaster; treasurer, James 
S. Ahrens, Reading. R. B. Kinsey, of Reading, was also elected 
a director. 


UTICA, N. Y.—At the annual meeting of the Richfield Springs 
Electric Light and Power Company the stockholders elected the 
following officers: M. A. McKee, president; Madison Vedder, vice- 
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president; Allen J. Bloomfield, treasurer; John Gyer, secretary; 
N. D. Jewell, J. D. Ibbotson, M. A. McKee, A. J. Bloomfield, M. Ved- 
der, directors. 


SCRANTON, PA.—At a meeting of the stockholders of the 
Household Electric Light, Heat and Power Company the following 
board of directors was elected for the ensuing year: C. A. Batten- 
burg, F. A. Hendricks, Frank Hemelright, Patrick Bloomer, Patrick 
Walker, J. B. Griffiths, F. L. Depew, Samuel Waters, Nicholas Ben- 
net, John Marion, O. F. Baker and George Edmunds. 


TROY, N. Y.—The Hudson River Electric Light and Power 
Company has purchased property between the cities of Johnstown 
and Gloversville, on which it will install a substation for the pur- 
pose of supplying light and power in those cities. The franchise 
of James H. Cross, of Johnstown, passed to the company as a part 
of the transaction and gives it the desired privileges in that city. 


MORRICE, MICH.—Parties from Saginaw have formed the Perry- 
Morrice Electric Company, and will light Morrice, Perry and Ban- 
croft. The company has secured franchises from the three towns 
and will build a power plant at Shiawassee town, with distributing 
stations in each village. The plant will cost about $9,000, and will 
be in working order in sixty days. There will be at first eleven arc 
lights in each village, costing $50 each. 


JOHNSTOWN, PA.—Samuel Lenhart, Harry Doerr and Dr. C. E. 
Hannan, of Johnstown, and James T. Shank and John Powers, of 
Dunlo, have purchased the stock of the Dunlo Electric Light Com- 
pany, with the intention of making a number of improvements. At 
present service is given to Dunlo, Beaverdale and Lloydell. The new 
owners propose to extend the system field to Llanfair and Salix, 
The present capitalization of the company is $10,000. 


LARAMIE, WYO.—The stockholders of the Laramie Electric, 
Gas, Light and Fuel Company, which recently sold its plant to the 
Laramie Light and Power Company, have reelected Robert Homer, 
Eli Crumrine, John H. Symons, C. D. Spaulding, E. C. Jones, E. D. 
Hiskey and J. T. Holliday as trustees and declared a dividend of 
three per cent. The company will go into liquidation shortly, hav- 
ing disposed of all its vested rights in the city. 


SENECA FALLS, N. Y.—It is stated that the Interurban Gas 
Company, which supplies gas to Geneva, Waterloo, Seneca Falls 
and Auburn, has purchased the Seneca Edison company, the cor- 
poration which furnishes light to the villages of Seneca Falls and 
Waterloo. The Interurban company’s purpose is to erect a mod- 
ern electric light plant near the works of the Empire Coke Com- 
pany at Geneva, which will supply Geneva, Waterloo and Seneca 
Falls. . 

CHESTER, PA.—The Lansdowne Electric Company, composed 
of Lansdowne men, has sold out to a new company composed of 
J. Lord Rigby, of Media, president; H. J. Makiver, of Media, vice- 
president; Edward E. Mandeville, of Philadelphia, secretary and 
treasurer; J. Herbert Ogden and Frank T. Davis, of Lansdowne, 
directors. There were 644 shares of stock, and the price paid per 
share by the new concern was $46.50, while the bonds were sold at 
par, $500. 

DENVER, COL.—The American Light and Traction Company, 
controlled by Emerson McMillan, who is at the head of the Denver 
Gas and Electric Company, has taken over the Lacombe Electric 
Company, and it will hereafter be managed jointly with the Denver 
Gas and Electric Company. Several years ago the McMillan people 
secured a controlling interest in the Lacombe company, and it 
has been looked upon as a part of the Denver Gas and Electric 
Company’s plant. It has, however, been conducted under separate 
management. 

SOUTH BEND, IND.—The engineers of the South Bend Elec- 
tric Power Company, which controls the interests of the Hen Island 
dam, have completed a survey for a proposed dam in the St. Joseph 
river on the line between Michigan and Indiana. Plans for the 
dam and for a power-house are now being prepared. The dam 
will cost in the neighborhood of $500,000, and will add about 2,500 
horse-power to the extensive system of the corporation. The advisa- 
bility of building on the state line or at Berrien Springs will be 
considered at an early meeting of the board of directors. The 
project will cost in the neighborhood of $500,000 and will furnish 
about 10,000 horsepower. Both dams will eventually be built. 
Work on one of them will begin soon after the directors come to 
a decision. 


284 i 


TELEPHONE AND TELEGRAPH. 


WINLOCK, WASH.—C. E. Burber will install a telephone 
system. 


OTTAWA, KAN.—The Missouri & Kansas Telephone Company 


now owns the plant and good will of the Williamsburg Telephone 
Company. 


FRANKLINVILLE, N. Y.—The Home Telephone Company, of 
Ellicottville, is contemplating a line to Franklinville, thence to 
Machias and Arcade. 


TAYLORVILLE, ILL.—The Interstate Telephone Company, of 
Taylorville, has purchased the Christian county telephone company’s 
plant located at Pana. 


ALBANY, N. Y.—The Independent Telephone Securities Com- 
pany has filed a notice with the secretary of state stating that 
it has decided to change its principal place of business from Utica 
to Rochester. 


PULASKI, TENN.—The Cumberland Telephone Company has 
installed a new switchboard at Pulaski which will accommodate 
1,000 subscribers. The company is also installing exchanges at 
Prospect, Elkton and Campbellsville. 


CORTLAND, N. Y.—The Inter-Ocean Telephone Company has 
completed a line between Ithaca and Cortland. Contracts have been 
closed with the Dryden Telephone Company, the Marathon Tele- 
phone Company and the Miller company. 


WASHINGTON, D. C.—The secretary of the interior has awarded 
the contract for a telephone system in connection with the Huntley 
irrigation project in Montana. The contract includes twenty-two 
miles of poles, lines and circuit, and two stations. 


DILLSBORO, IND.—The stockholders of the Dillsboro Tele- 
phone Company have elected directors with Dr. F. H. Sale presi- 
dent, George F. Heffelmeyer vice-president, Fred Lubbe secretary 
and G. H. Elderbrook treasurer. A modern plant will be estab- 
lished. 


CLARKSVILLE, N. Y.—The Clarksville Telephone Company has 
elected as directors: A. H. Crounse, C. L. Shear, M. F. Barber, 
Albert Vanderpool, John S. Loucks; and as officers: president, J. M. 
Wright; vice-president, D. W. Bennett; secretary-treasurer, A. H. 
Crounse; manager, Charles L. Shear. 


PHILADELPHIA, PA.—The Bell Telephone Company has con- 
tracted for the erection of a central office building, to cost about 
$25,000, near the Philadelphia & Reading railway station, in Jenkin- 
town. The building is designed to handle 6,000 telephones, and 
at least twenty-five operators will be employed. 


DENTON, MD.—At a meeting of the Farmers’ & Merchants’ Tele- 
phone Company the capital stock was increased to $25,000. The line 
now connects the county seat with the towns of Queen Anne, Hills- 
boro and Ridgely, and its telephones are already established in many 
of the farmers’ homes between these points and throughout Tuekaho 
Neck. 


OTTAWA, QUEBEC—The Bell Telephone Company, of Canada, 
is applying to parliament for the right to increase its capital over 
and above the present authorized amount of $10,000,000. At pres- 
ent the company has issued $9,000,000 of common stock, although 
that will not be fully paid until next July. The last issue was 
$1,000,000, made on May 31 last. 


ALLENTOWN, PA.—The telephone lines in the lower section 
of Lehigh county and districts south of it are being extended by 
the farmers and business men as follows: from Hosensack to Lime- 
port and Vera Cruz, from Hillegass to Fruitville, and from Hop- 
penville to Finland. These extensions will be operated by the Bell 
company from its exchange in Pennsburg. 


CINCINNATUS, N. Y.—The stockholders of the Otselic Valley 
Telephone Company have elected the following directors: P. C. 
‘Wheeler, F. M. Davis, E. W. Terrill, William Edwards, A. Fowlson, 
J. H. Murray and J. M. Lotridge. By-laws were adopted, and it 
was voted to incorporate with a capitalization of $10,000. One 
hundred and forty-three telephones are in use on the company’s 
lines. 


SERGENT, KY.—The Beaver-Hindman Telephone Company is 
extending ita line from Hindman to Colson, where connections 
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will be made with the Whitesburg Telephone Company’s line, giving 
connection with Whitesburg, Harlan, Hindman, Hazard, Prestons- 
burg and every important town in eastern Kentucky. The Whites- 
burg Telephone Company’s lines are being extended to all parts 
of the county. | 


SYRACUSE, N. Y.—The Independent Telephone Company is 
planning to move to new quarters March 1. This has been made 
necessary by the increase in business. Lines are being built east 
and west, and north and south, with a view of linking the two 
systems that centre around Rochester and Syracuse. From the 
centre at Rochester extensions are being run into Orleans county. 
A line north is now laid from Jamestown, and others in Catta- 
raugus county. 


HOMER, N. Y.—At a special meeting of the Homer village board 
of trustees it was decided to accept the offer recently made by the 
Cortland Home Telephone Company and papers were signed. The 
company agrees to install a modern fire-alarm system, free of all 
cost to the village, to install six free telephoneg for use in public 
buildings and by public officers, and to sign contracts with any 
person to furnish telephone service at the rates now prevailing, 


. namely, $12 per year for residences and $24 per year for business 


places. 


CALDWELL, OHIO—A deal has been closed by which the 
largest of the telephone companies operating in Noble county have 
consolidated under the name of the Noble County Telephone Com- 
pany. The companies in the combine are the Caldwell Independent 
Telephone Company and the Farmers’ Telephone Company, of Cald- 
well; the Summerfield Telephone Company, of Summerfield, and the 
Caldwell & Marietta Telephone Company, of Washington county. 
The system will be managed by the United States Telephone Com- 
pany. The company will have 200 miles of toll lines. 


ENGINEERING SOCIETY. 


CINCINNATI CHAPTER, AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—The Cincinnati chapter of the American 
Institute of Electrical Engineers held its first monthly meeting at 
the Grand Hotel, Cincinnati, Ohio, Wednesday, February 7. Pro- 
fessor C. W. Marx gave a talk on “Engineering Practice in Modern 
Hotels.” The proposition was presented to the local chapter to 
affiliate with the local chapters of the American Society of Archi- 
tects, American Society of Mechanical Engineers and the Engineers’ 
Club. The local chapter voted that it was the sense of this body 
to favor the afhliation. The articles of agreement provide that 
each organization shall retain its individuality, and that all mem- 
bers of the affiliated bodies shall be invited to the meetings of 
each organization at which professional subjects are under dis- 
cussion. It is intended to secure a suitable building at which all 
meetings can he held, and which shall be accessible to the mem- 
bers for informal meetings. It is further intended to create a 
library which shall be available to all members. Officers of the 
local chapter were elected as follows: president, C. S. Reno, chief 
engineer, Triumph Electric Company; vice-president, A. G. Wess- 
ling, engineer, Bullock Electric Manufacturing Company; secre- 
tary and treasurer, Laurent Lowenberg, electrical engineer, Reli- 
ance Engineering Company. 


EDUCATIONAL. 


JOHNS HOPKINS UNIVERSITY—The report of the president 
of the Johns Hopkins University, Baltimore, Md., has just been 
issued. This gives in detail the work of the university in all its 
branches, and describes at some length the proposed plans for the 
new university buildings at Homewood, the site recently donated 
to it. The problem of transferring the university from the city 


to its new site is one of considerable difficulty, but it is being 
studied carefully. 


WORCESTER POLYTECHNIC INSTITUTE—The board of trus- 
tees of the Worcester Polytechnic Institute, Worcester, Mass., has 
decided to proceed immediately with the erection of a large build- 
ing, which will be used exclusively for the purpose of an electrical 
engineering laboratory. An important feature which will be kept in 
mind in connection with the new building will be a laboratory for 
the use of the department of electric railway engineering, established 
last fall. The quarters now occupied by the electrical engineering 


department will be placed at the disposal of the departments of 
physics and of chemistry. 


February 17, 1906 


PERSONAL MENTION. 


MR. R. A. WHITE, formerly auditor of disbursements of the 
New York Central & Hudson River Railroad Company, has been 
appointed auditor of the company in place of Mr. Marshall L. Bacon, 
deceased. 

MR. W. H. McKINLOCK, of Chicago, president of the Metro- 
politan Electric Company, is visiting in New York this week 
renewing a host of old acquaintances. Mr. McKinlock’s successful 
company represents a number of eastern manufacturers. 


MR. WILLIAM B. WOODBURY, assistant general manager of 
the Cuyahoga Telephone Company, Cleveland, Ohio, has resigned. 
Mr. Woodbury will go to Detroit, Mich., for the Koehler-Brailey 
Telephone Syndicate, which owns the Kansas City independent 
telephone system. The syndicate has bought the Co-operative 
Telephone Company, of Detroit. Mr. Woodbury’s work at Cleve- 
land for the Cuyahoga Telephone Company has been very much 
appreciated and was especially commended in the recent report 
of the president to the stockholders. 

MR. JAMES A. MILNE, for a 
number of years controller of the 
Allis-Chalmers Company, Milwau- 
kee, Wis., has accepted the position 
of general manager of Allis-Chal- 
mers-Bullock, Limited, Montreal, 
Canada. This appointment becomes 
effective on or before May 1, 1906. 
Mr. Milne was born at Waterdown, 
Ontario, in 1872. After completing 
a public school and_ collegiate 
course he began his business career 
in Toronto in 1888. He held many 
responsible positions in business 
departments of various organiza- 
tions, and in August, 1901, became 
chief cost clerk with the Allis-Chalmers Company. One month 
later he was appointed acting controller, being formally elected 
to that position at a meeting of the board of directors in May, 
1902. Since the early part of last autumn Mr. Milne has been one 
of the directors of Allis-Chalmers-Bullock, Limited. 

MR. HERMAN T. HOCHAUSEN has purchased and assumed 
active management of the Brooklyn Electrical Supply Company, 
Brooklyn, N. Y. Mr. Hochausen has resigned as president and gen- 
eral manager of the Metropolitan Engineering Company, of Brook- 
lyn, disposing of his interest and participation in all other elec- 
trical enterprises. He will now devote his entire time to the 
advancement of the Brooklyn Electrical Supply Company. Mr. 
Hochausen is very well known throughout the electrical field; his 
father, Mr. William Hochausen, being the inventor of the “Excel- 
sior” system of arc lighting, and electrical engineer of the Excelsior 
Electric Company, of Brooklyn. Mr. Herman T. Hochausen, after 
receiving a thorough technical education at the Polytechnic Insti- 
tute, Brooklyn, obtained a minor position with the Excelsior Elec- 
tric Company, becoming superintendent of construction and travel- 
ing expert. When the Excelsior company was taken over by the 
General Electric Company, Mr. Hochausen spent two years in the 
practice of marine and electrical engineering. Realizing the busi- 
ness possibilities of electric signs he devoted considerable attention 
to the development of this branch of the industry, and started the 
manufacture of signs under the firm name of H. T. Hochausen. 
Mr. Hochausen was one of the first to manufacture and place in 
service a wholly metallic sign. He afterward merged his sign busi- 
ness with the Metropolitan Engineering Company, becoming presi- 
dent and general manager of that company. 


OBITUARY NOTICE. 

MR. O. E. MADDEN died suddenly on Tuesday morning, Feb- 
ruary 13, at the age of sixty years, at his home in South Nyack, 
N. Y., from stomach trouble. Mr. Madden was for a number of 
years assistant general manager of the American Bell Telephone 
Company and was quite active in developing telephone interests 
in the pioneer days of that invention. Afterward he was in the 
electrica] supply business in New York city and more recently 
was president of the Knollwood Cemetery Company, of Boston, 
Mass., making his headquarters at 20 Broad street, New York 
city. The funeral services were held on Friday, February 16, at 
his late residence. 


MR. JAMES A. MILNE. 
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ELECTRICAL SECURITIES. 


What appears to be a rather general reaction of the unprecedented 
long upward swing of prices was in full force last week. The mar- 
ket has been gradually growing more inactive for some time and 
unless there is some decidedly new development there appears 
to be no hope of a stimulus until well into the spring. The talk 
concerning the coal strike has been more or less exaggerated, as 
this will not take place for a month at least; and, as a matter of 
fact, no one can yet say positively whether or not there will be 
a suspension of operations in the coal fields. Notwithstanding 
the dropping away of speculation and the general inactivity, a sur- 
vey of the prices current shows that the gains made for the week 
practically balanced the losses. A feature of speculation for some 
time has been the tremendous appreciation in the value of copper 
and other smelting industries. A slight reaction in copper has 
brought prices about one cent per pound below December’s level. 
This is as it should be, however, as in many quarters it is felt 
that the price of copper was a little higher than the condition of 
the trade demanded. It is paradoxical that the falling off in 
security prices has no reflection in industria] conditions in general. 
Reports from all quarters indicate that there is still ample hope 
that the spring will be a prosperous one, and that a good working 
summer is in store for all classes of industry. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING FEBRUARY 10. 


New York: Closing. 
Brooklyn Rapid Transit............--00eee- 85 
Consolidated Gas..........cc cece cc ccceveves 177 
General Electric.........sessesssssosasesss 175 
Interborough Rapid Transit................ 232 
Kings County Electric (ex rights)........... 170 
Manhattan Elevated...........cceeeeecceces 160% 
Metropolitan Street Railway...............- 120% 
New York & New Jersey Telephone...... 155 
Westinghouse Manufacturing Company...... 185 


It is estimated by a representative of the General Electric Com- 
pany that the business of the corporation for 1906 will show an 
increase of 40 per cent over 1904. This would bring the amount 
of business billed for the year in excess of $50,000,000. The com- 
pany paid dividends of 3 per cent in 1899, 64% per cent in 1900, 
9 ner cent in 1901 and 8 per cent since then. 


Boston: Closing. 
American Telephone and Telegraph.......... 142 
Edison Electric Illuminating................ 245 
Massachusetts Blectric............ cece ee aee 67 
New England Telephone...............++6. 136 
Western Telephone and Telegraph preferred. 92 

Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common........... 81 
Electric Storage Battery preferred........... 81 
Philadelphia Electric.............eeceeceene 8% 
Philadelphia Rapid Transit................. 3256 
United Gas Improvement.................22. 98 

Chicago: Closing 
Chicago Telephone...............22ceeeeees 137% 
Chicago Edison Light...................000. 163 
Metropolitan Elevated preferred............ 69% 
National Carbon common.................. 82% 
National Carbon preferred................. 118 
Union Traction common................0:: 11% 
Union Traction preferred................-. 40 


NEW PUBLICATION. 


THE REPORT OF THE TENTH INTERNATIONAL ASSOCIA- 
TION OF NAVIGATION CONGRESSES, AT MILAN—The report 
of the tenth convention, at Milan, Italy, 1905, of the Permanent Inter- 
national Association of Navigation Congresses has been presented by 
St. John Clark, civil engineer, chief engineer of the Long Island Rail- 
road, and Leon Gerard, electrical engineer, and past-president of 
the Belgian Society of Electricians, covering an economic and tech- 
nical study of the mechanical traction of boats on rivers, canals 
and lakes. In connection with this there has recently been reprinted 
by M. Gerard an article on “The Electric Hauling of Boats,” taken 
from the Bulletin de la Société Belge d’Electriciens. 


——_— e e 
Pipe bck 
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INDUSTRIAL ITEMS. 


THE METROPOLITAN ENGINEERING COMPANY, 27 Sixth 
avenue, Brooklyn, N. Y., is publishing a bulletin {illustrative and 
descriptive of its electric sign installations. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has ready for distribution its 1906 catalogue descrip- 
tive of “Trojan” and Emerson fan motors. 


THE AUDIT COMPANY OF NEW YORK has published a calen. 
dar for the year, the decoration being in the form of an intaglio 
copper plate with an allegorical frieze entitled “Liberty, Fraternity 
and Equality.” | 


THE DIEHL MANUFACTURING COMPANY, Elizabethport, 


N. J., has ready for distribution its catalogue No. 17, descriptive - 
and illustrative of ceiling, electrolier, column, telephone booth, . 


counter column and desk fans. 


THE VARLEY DUPLEX MAGNET COMPANY, Providence, R. I., 
announces that the American Electrical Works has discontinued 
the manufacture of the Varley company’s patented windings. The 
Acme Wire Company, of New Haven, Ct., is the new licensee. 


THE AMERICAN CAR AND FOUNDRY COMPANY has pur- 
chased for its works at Manchester, England, 100 tools, consisting 
of “Boyer” hammers and drills, from the Consolidated Pneumatic 
Tool Company, London, England, which is a foreign branch of 
the Chicago Pneumatic Tool Company, Chicago, lll. 


THE D. VAN NOSTRAND COMPANY, 23 Murray street, New 
York city, is distributing its monthly record of scientific books. 
The company is the publisher and importer of scientific, military 
and naval books. The monthly record contains a list of new books 
of interest to students and workers in the various departments of 
science. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., announces that it has filed papers in a suit against the 
Universal Storage Battery Company, manufacturer of the “Morrison” 
battery, alleging infringement in the construction of the “Universal” 
plate, the Knowles patent, owned by the Electric Storage Battery 
Company. 


‘THE MISSOURI AMERICAN ELECTRIC COMPANY, 3327 Locust 
street, St. Louis, Mo., manufacturer of the Miller patent incandescent 
lamp, the McDonnell patent current controller, the McDonnell patent 
electric bell-ringing device and the McDonnell patent electric sign 
flasher, has issued a new catalogue descriptive of these specialties. 
This catalogue will be sent upon request to any one interested. 


THE AITON MACHINE COMPANY, 126 Liberty street, New 
York city, has issued bulletin No. 2, describing the eight-drum 
stranding machine. This machine carries spools twelve inches by 
eight inches, at a speed of 200 revolutions per minute. The entire 
machine is mounted on a stiff bed-plate, and is equipped throughout 
with cut gearing. Complete details will be given upon request 
to the company. 


THE R. M. CORNWELL COMPANY, Syracuse, N. Y., will be 
pleased to send its catalogue descriptive of the “Wonder” gasoline 
motors for stationary and marine service, from one and one-half 
horse-power up to six horse-power. The company furnishes com- 
plete outfits for every purpose. The new catalogue describes a num- 
ber of typical applications, and the text is supplemented by a 
number of illustrations. 


THE MASSEY MACHINE COMPANY, Watertown, N. Y., will be 
pleased to send its catalogue descriptive of the “ring turret” lathe. 
The turret is a solid ring encircling the bed, revolving on an annular 
base with forty-five-degree ways fifteen inches in diameter. One 
of these ways is adjustable. Play caused by either lifting or side 
stresses under heavy cuts or by leverage between the locking pin 
and a sma!l centre bolt is eliminated, ensuring a solid tool setting. 
These Jathes embrace, in addition to this important feature, a num- 
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ber of other characteristics, all of which are described in the 
bulletin. 


THE ELECTRIC GOODS MANUFACTURING COMPANY, Boston, 
Mass., is the title under which the business of the Electric Gas 
Lighting Company will be carried on hereafter. There will be no 
change made in the policy or personnel of the company. The old 
name at one time indicated the nature of the business of the com- 
pany, but it no longer describes the variety and extensive lines now 
manufactured and carried in its large jobbing business. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., is 
distributing a series of fliers and bulletins descriptive of some new 
and standard electrical apparatus. Among these are descriptions 
of household electric devices, type R switchboard instruments, a 
blotter showing a reproduction of a voltmeter record made by the 
new curve-drawing voltmeter type C, bulletin No. 4430, describing 
and illustrating variable-speed motors, and bulletin No. 4428, descrip- 
tive of arc-lighting apparatus. 


THE GOULD STORAGE BATTERY COMPANY, New York city, 
is distributing a second edition of its Septeinber bulletin, descrip- 
tive of the regulating battery in connection with combined railway 
and lighting plants. This describes the apparatus installed by the 
Gould company for the Edison Electric Illuminating Company, of — 
Topeka, Kan. The installation consists of 280 elements, type S-617, 
each having a capacity of 640 amperes for one hour, and a booster 
set which controls the operation of the battery, so that the genera- 
tor load does not vary, even under the extreme conditions, more than 
two and one-half per cent from any mean value for which the 
booster may be adjusted. 


THE JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J., 
has published a handsome catalogue dealing with the splicing of 
wire rope, giving an illustrated description of the methods in 
vogue. The primary object of the volume is to present a description 
of the method of wire rope splicing employed in the shops of the 
John A. Roebling’s Sons Company. The illustrations are from 
photographs taken during the splicing of a one-inch diameter regu- 
lar lay rope with six strands and a hemp centre. Illustrations 
are given of the various tolls necessary, and the work is carefully 
laid out in a series of logical illustrations and instructions from the 
beginning of the splice to the end. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, held the annual convention of its branch managers 
and salesmen in New York city during the week of January 29. 
About 150 representatives were present. After a most interesting ses- 
sion, lasting four days, the convention wound up with a farewell din- 
ner at the New York Athletic Club, Friday evening, February 2. The 
company is the well-known manufacturer of asbestos and magnesia 
products and electrical materials. Branch houses and representa- 
tives are established in various large cities throughout the coun- 
try. The cities represented by attendants at this last convention 
are Milwaukee, Chicago, Boston, Philadelphia, St. Louis, Pittsburg, 
Cleveland, San Francisco, Los Angeles, Seattle, Kansas City, Minne- 
apolis, Little Rock and New Orleans. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


PORTSMOUTH, OHIO—The Knox-Dickey Telephone Manufac- 
turing Company has been organized by L. D. York, F. H. Dickey, 
G. W. and W. F. Zottman. The capital is $10,000. 


TRENTON, N. J.—The Lexington & Interurban Railway Com- 
pany. To purchase and construct railways. $40,000. Incorporators: 
John A. MacPeak, F. R. Hansell and George H. B. Martin. 


LOS ANGELES, CAL.—The Electrical Supply and Fixture Com- 
pany, of Long Beach, has been incorporated with a capital of 
$25,000. The directors are E! A. Wilson, Santa Monica; A. A. Towne 
and George L. Curtis, of Long Beach. 


BUFFALO, N. Y.—The Gail-Webb Manufacturing Company has 
been incorporated to manufacture telephone apparatus, ete. ane 
capital stock is $25,000, and the incorporators are Harry M. Gail, 
of Buffalo; John W. S. Webb, Charles W. Webb, of Cleveland, Ohio. 
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CURRENT ELECTRICAL NEWS 


ELECTRIC CRANES. 

The electric motor has been used most satisfactorily in various 
systems and methods of handling material, but there are still a 
few classes of such work where it is used but little or not at all, 
although, for certain of them, it would seem to be peculiarly suit- 
able. For transporting materials over long distances the electric 
railway has established itself firmly and is constantly expanding 
in this field. For shorter carries, particularly where the material 
to be handled is all of one class, that system of transportation 
devised by Fleming Jenkin and calied telpherage is useful, and 
in this field the electric motor has secured a well deserved posi- 
tion. For still shorter carries, such as in a shop or factory or 
in the adjoining storage vards, the so-called traveling crane has 
become indispensable, and in the operation of this machine the 
electric motor has nearly driven other competitors from the ficld. 
For carrying materials from floor to floor of a building the 
vertical railway or elevator is employed, and for operating this 


the electric motor is the most generally used device. It is becom- 
ing more and more the standard motive power for elevators. 

With so many examples of successful use in handling mate- 
rial, it seems strange that for the operation of cranes and derricks 
but little progress has been made in applying the electric motor. 
This condition can hardly be attributed to the electrical manufac- 
turers, for the motors used on traveling cranes are just as well 
adapted for derricks. It is true there have been some notable 
installations of electrically operated derricks, and these cranes 
have always given excellent results. Wherever competitive tests 
have been made between them and derricks operated in other 
ways, the reports have always shown advantages in favor of the 
electric motor. But the standard motive power for derricks 
to-day is the semi-portable engine and boiler, and wherever a 
building is being erected one sees these machines still at work. 
That this is the case must be attributed either to ignorance 
on the part of builders of the advantages of the electric drive or 
to inertia, which is practically the same thing. It would seem 
that in these days almost every one who, in his work, must 
carry much material would be familiar with the many methods 
of doing this—even with those not directly useful in his own 
trade—and he should therefore know something about the gains 
to be effected by adopting the electric drive. 

A few of these gains may be enumerated: a nuisance is 
removed by substituting a quiet, unobtrusive motor for the noisy, 
dirty steam equipment. The motor is more easily controlled 
and hence can do more rapid work, increasing the work which 
may be done by one derrick. The motor equipment is consider- 
ably lighter than an equivalent steam equipment and can for 
this reason be moved from point to point with less trouble. 
In every city and in nearly all towns and villages electric power 
can be purchased to-day. It is available at all hours, and to 
start the motor requires only the throwing of the controller 
handle. There is no delay in getting up steam. There is no 
bother about a fuel supply. 

Probably many builders would admit these points, but would 
argue, on the other hand, that the electrical equipment is too 
expensive to operate. The expense of operation depends, of 
course, upon the locality, but, under favorable conditions, the 
electrical equipment has shown itself so much more economical 
than other types that it seems probable it would not be less 
efficient than the steam equipment, except under the most adverse 
conditions. For example, the Northeastern Railway Company, 
England, has equipped its large new docks at Middlesboro with 
both hydraulic and electric cranes. Advantage was taken of 
this to make competitive tests of the two systems, and the results 
showed twenty-five per cent in favor of the electric cranes, 
although the load-factor was only about half of that for the 


hydraulic cranes. With equal load-factors the saving, it was 
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estimated, would have been sixty per cent. In addition to this 
gain the electric cranes can be shifted easily from point to 
point and thus cover a large area. This can only be done with 
hydraulic cranes with considerably more difficulty. 

Figures on the cost of operating electric derricks were given 
by Mr. G. Ritchie in a paper read recently before the Dublin 
section of the Institution of Electrical Engineers, of Great 
Britain. Mr. Ritchie compared first the ordinary two-ton 
builders’ cranes. If operated by steam he said that the coal 
alone for such a crane costs about $5 a week. If driven by an 
electric motor the crane might be expected to raise one ton forty 
feet every five minutes, taking three horse-power. Such a crane 

requires about twelve kilowatt-hours per day, which, with power 
at two and one-half cents per kilowatt-hour, amounts to $2.10 
per week for the power. In actual practice it was found that 
the power for such a crane at work in Edinburgh cost $1 per 
week, with current at the above price. Another comparison was 
made between an electrically operated crane in a builder’s yard. 
The power for this cost $5 a week, but the crane did the work 
of the two steam cranes, the coal for each of which would have 
cost $8 and the operators $6 apiece. 

Wherever a derrick is to be used in a shop of any kind where 
electric power is employed there is no excuse for driving the 
crane by anything except an electric motor; and for building 
work, except under the most disadvantageous conditions, the 
electric motor would undoubtedly be the cheapest method of 
operation in the end. The cost of the power might be several 
times that given in the tests mentioned above, still the electric 
crane would be the most economical. In a comparison of this 
kind one should always remember that the cost of power is, 
in general, a small item of the total expense, and there are 
gains made in other ways by using the electric drive which much 
more than offset an increase in the price of power. It is this 
feature of the electric drive that has brought about its general 
use in operating machine shops. The objection made to the 
motor drive at first was the cost of the installation and the 
cost of power, but now it is recognized that these are trifling 
matters compared with the great improvement in shop operation 
and the increased output which is secured. It is very probable 
that if some builder should be bold enough to try an electrically 
operated derrick he would thereafter never use any other kind. 

AN EXPLANATION OF LUMINOSITY. 

The study of the conduction of electricity through gases 
and work in that newer field—radioactivity—have brought about 
some marked changes in our ways of looking at certain physical 
phenomena. The ideas developed by Thomson and his school 
strike at our fundamental conceptions of the atom, and hence 
might be expected to be applicable to all phenomena attributable 
to atomic action. Nevertheless, one is frequently startled by 
the wide application which is being made of the new theories. 
No one is ready to accept all of these new applications, but 
so frequently the ideas of corpuscles and electrons offer simple 
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and understandable explanations of phenomena hitherto unex- 
plainable that the result is most striking. 

In line with this application of the new theory was a 
lecture by Professor J. J. Thomson recently delivered before 
the Royal Institution, of London. This was an attempt to 
show how certain spectroscopic phenomena hitherto unexplain- 
able might be accounted for by the corpuscular theory. Accord- 
ing to the theory of spectroscopic analysis, every atom, when 
luminous, sets up definite vibrations; yet it is known that under 
proper conditions an element can be caused to give different 
spectra. 

Professor Thomson’s idea of luminosity is that it is not 
merely a vibration of the atom which begins gradually as 
energy is transferred to it, but that it is due to a partial breaking 
up of the atom. As the atoms of gas, for example, in a vacuum | 
tube are bombarded by the charged particles conducting the 
current of electricity through the tube, energy is transferred to 
them. However, they do not begin to give out light until a 
certain critical point has been reached, until a certain amount 
of energy has been transferred to the atom, which is so great 
that the atom relieves the internal pressure, as it were, by 
throwing off a corpuscle, and, in doing so, is set into violent 
vibration and thus emits light. These ideas agree with the 
known facts of conduction of electricity through gases. The 
current does not seem to follow Ohm’s law directly, but critical 
points are found where there are sudden changes. To account 
for the different spectra which may be given off by an element, 
it is necessary to assume that the atoms of this element can be 
caused to vibrate at different frequencies. This requires that 
there should be at least two critical points, which are reached 
under different conditions. | 

Thomson’s idea is that such atoms have two absorbing sys- 
tems, one of which can absorb, and hence radiate, energy at a 
greater rate than the other. This being the case, a long-con- 
tinued, but slight, excitation could bring the slower radiating 
system of the atom to its critical point without carrying the 
other so far. Such an idea can only be accepted by admitting 
that the atom is an extremely complex body—an opinion held 
by Thomson. But the question arises, why, if the atoms of 
a so-called element are made up of two distinct systems, might 
not these two systems be separated? This would merely be 
breaking up the element into two others; in other words, the 
so-called element is not an element at all. 

On the other hand, bodies which are built up of hundreds or 
thousands of smaller bodies must be inconceivably complex. They 
should therefore have not only a fundamental frequency, but 
harmonics; and if the quality of the note emitted by a stretched 
string can be changed by plucking it at different points, why 
should not different kinds of excitation set up entirely different 
vibrations of the complex atomic structure? 

The study of light has always been one of the most fascinat- 
ing branches of physics, and the applications of the corpuscular 
theory to explain luminous phenomena not only greatly increases 
the interest with which this study will be pursued, but widens 
enormously the field of investigation. 
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ELECTRICAL METHODS FOR SAVING THE WASTES. 

Never before has so much attention been given to ways and 
means of reducing the losses in industrial works of all kinds. 
Not only is the operating machinery carefully studied for oppor- 
tunities of saving energy, but fhe methods of doing work are 
examined so as to detect wasted time, and the cost of apparatus 
is compared with the savings secured through it, in order that 
that solution which is the cheapest in the end may be adopted. 
Shop methods are being systematized and more expensive 
machinery is being installed so as to increase the efficiency of the 
establishment as a whole, and thus reduce the cost of working, 
either by cutting down the total expense or by increasing the 


output for a given operating cost. Sometimes gains are made. 


in both directions. In this important development, electrical 
methods are playing a large part. The power-producing part 
of an establishment, by adopting electric transmission, can be 
concentrated at one point, as it should be for the most efficient 
working. The electric motor not only increases the output and 
improves the product of individual machines, but renders pos- 
sible a better arrangement of the shop. The electric light 
supplies the illumination necessary for the best work during 
the dark hours of the day, and the telephone and telegraph 
have wonderfully increased the efficiency of communication. 

Such developments in industrial works naturally turn our 
attention into other fields. We see the losses going on at all 
water powers, and seek to turn to useful purposes power that 
has been going to waste for ages. Again electricity comes to 
our aid, enabling us to deliver, at points where it can be used, 
a large proportion of the power which has heretofore been lost, 
and which could not be employed effectively by older methods. 
Every year records new installations of this character through- 
out the different parts of the world, and capital is constantly 
seeking for new water powers, which offer a profitable invest- 
ment for development, and which either give rise to new indus- 
tries or save fuel that would otherwise be consumed. Any 
conservation of our fuel resources to-day is of great importance 
because we are unfortunately still forced to employ inefficient 
methods of converting them into power. 

The success of the hydroelectric developments naturally 
turns the attention of the engineer to other possible sources of 
power. One of these is the waste taking place at blast furnaces. 
The value of the gas heretofore allowed to escape is now fully 
realized, and probably within a few years this source of waste 
will be largely eliminated. Power distribution by electrical 
methods offers the solution. It has already been put into practice 
at a good number of such establishments. 

The coke industry offers another illustration of a great loss 
of energy, but as yet we do not seem to be able to meet the 
conditions existing at the coke ovens so as to make the utiliza- 
tion of these gases profitable. That it will be done some day 
can not be doubted. It may be brought about by improved 
apparatus or by the ever-increasing demand for power or the 
constantly rising price of coal. 

There are other instances where large amounts of power are 


allowed to go to waste, either because we are not yet able to 
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convert them into useful forms, or because the methods at 
present available would prove too expensive. In general, it is 
the latter reason which forbids the undertaking. The value of 
these power sources depends upon future developments. 


a ee ee 


SIMPLIFICATION OF ELECTRICAL SYSTEMS. 

The large generating station of the near future will probably 
consist of a number of almost independent stations side by 
side, each arranged in the simplest manner possible, and each 
unit subdivided into sections, with a view to preventing an 
accident in one part from shutting down the entire section. 
The necessity for securing the greatest economy of operation 
and the utmost reliability at present calls for the use of many 
appliances, so that, on the whole, the station equipment of to-day 
is complicated; but the desirability of securing the greatest 
simplicity is now being recognized more fully, so that it is 
probable that a good many safety devices or fuel savers, having 
not very great value, or which will be but seldom used, will 
be eliminated. This has been the general tendency in the boiler 
house and the engine room of modern generating stations. On 
the other hand, the tendency at the switchboard seems to be 
toward constantly increasing complexity. While the wiring dia- 
gram may seem comparatively simple, the great number of 
auxiliary appliances required adds largely to the switchboard 
equipment and cost and increases the space necessary for hous- 
ing it. This is an unfortunate feature and it is a question 
whether we do not sometimes go to extremes. May we not, before 
long, prefer to take greater risks, relying more upon the rugged- 
ness of the system than to continue in this undesirable direction ? 
The modern switchboard for a high-tension system contains al- 
most as many devices as the rest of the power plant put together. 
Yet we are continually calling attention to the ease with which 
electrical apparatus is controlled and the safety of its operation. 

This increasing complexity of the switchboard seems at 
the present time unavoidable, but that it is undesirable is evident. 
It is possibly the worst feature of multiple operation, as com- 
pared with series operation, for with the latter system the 
switchboard practically disappears, leaving only an instrument 
here and there and a few comparatively simple switches. This 
advantage of the series system is, in general, not sufficient to 
overcome its disadvantages, but the fact that a high-voltage 
series system can get along without a complicated and expensive 
switchboard section emphasizes the desirability of simplifying 
the controlling apparatus of the multiple system. It is probable 
that some simplification—possibly a great simplification—will 
be brought about eventually after we have had more experience 
in the handling of high voltages and large powers. Similar 
developments have taken place in many other lines of electrical 
design. The first tendency is naturally to provide additional 


devices for each new condition as it arises. Then we learn how 
to combine two or more of these devices, and finally, by improv- 
ing the design of the apparatus to be protected, we are enabled 
to eliminate many of the auxiliary devices, leaving the main 
machine itself practically self-contained. It is such a develop- 
ment that we must hope for in the switching section of our large 
generating systems. — 
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THE GERMAN ELECTRICAL INDUSTRY.' 
THE YEAR 1905 A PERIOD OF PROSPERITY. 


The practical freedom from electrical 
promotions which obtained in 1904, ex- 
tended to 1905, which was a year of 
progress and considerable industrial ac- 
tivity in all branches owing to the large 
demand experienced both in Germany and 
abroad. Notwithstanding increases in the 
number of workmen and the introduction 
of overtime and night shifts, a scarcity of 
skilled workers was noticeable in the heavy 
departments incidental to the construction 
of dynamos, motors and transformers. In 
the cable branch also, and particularly 
lead cables, the degree of employment was 
considerable, the export market showing 
special signs of development. 

The exports of cables to Russia and to 
Central and South America were consid- 
erably greater than in 1904, and Holland 
also became a large market for cables. The 
orders increased so much that the number 
of workmen was inadequate for the pur- 
pose of completing the cables as speedily 
as was necessary, and higher wages had 
to be paid in many cases. The principal 
exports in 1905 were as follows, as com- 
pared with the previous year: 


19085. 1904. 
Electrical machinery .12,786 tons 12,164 tons 
Accumulators ....... 2,841 ” 2,576 ” 
Cables .............. 28,773 ” 19,028 ” 
Telegraph and tele- 

phone apparatus, 
O - Slide dre tira 604 ” 674 ” 


The shareholders in the Allgemeine 
Elektricitits Gesellschaft, whose financial 
results for 1904-5 were briefly referred to 
in this journal on December 1, 1905, ap- 
proved the accounts at the recent general 
meeting, although some of them urged the 
payment of a higher dividend than the rate 
of ten per cent, which was eventually 
passed. The gross profits amounted to 
$3,082,880 and the net profits to $2,738,- 
665, these comparing with $2,609,675 and 
$2,141,650, respectively, in 1903-4. As in 
former years, the sum provided for de- 
preciation—$114,950, as against $144,165 
in 1903-4—is inconsiderable, as the new 
machinery and equipment have again been 
written off out of the profits, and thus 
the machinery and tools are completely 
written off in regard to the machine works, 
the apparatus department, the glow lamp 
factory and the cable works. The report 
of the directors states that a satisfactory 
increase in the turnover and orders took 
place in every branch, and the favorable 
results might have been influenced by the 
preparations of various industries in an- 
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ticipation of the new commercial treaties, 
the effects of which the German electrical 
industry would have to reckon with. The 
development of steam turbines for land and 
marine purposes was successful, and the 
technical and economical preliminaries for 
the introduction of electric and high-speed 
railways appeared to be now fulfilled, al- 
though the experience now being gained 
would have an important bearing upon 
the actual adoption of electric traction. As 
to the ramifications of the company, the 
report mentioned that the. organization 
embodied thirty-two companies with sixty- 
two bureaus abroad, as well as twenty-six 
installation bureaus and seventeen engi- 
neering departments in Germany, while 
twenty-nine agencies were maintained in 
countries outside of Europe. Owing to 
the import duties, the company had been 
compelled to take up manufacturing in 
Russia, and for that purpose the Russian 
subsidiary company increased its capital 
and acquired the works at Riga from the 
Union Electricity Company. At the date 
of the report the company had in its em- 
ploy a total of 30,366 workpeople as com- 
pared with 27,487 at the corresponding 
period of the previous year: The ma- 
chine works, where 7,252 persons were en- 
gaged, delivered 25,829 dynamos and 1,962 
transformers of a total of 476,761 kilo- 
watts during the year, being an increase 
of sixty-eight per cent in the output in 
kilowatts; the apparatus factory afforded 
employment to 6,405 persons, the turbine 
works to 1,568, the cable works to 5,634 
and the motor-car works to 663 workers. 
The Nernst lamp was improved, and the 
simplification of the burner had allowed 
of a considerable reduction in the price 
of the lamp. All branches of industry 
provided the company with orders during 
the year, including the ironworks for driv- 
ing auxiliary machinery, the coal mines, 
and the paper and textile trades; and con- 
siderable activity was manifested in cen- 
tral stations and tramways. The capital 
of the company is now being increased to 
$25,000,000. l 

The Siemens-Schuckert Works Com- 
pany, which will be remembered as an 
amalgamation of the heavy electrical en- 


gineering departments of the Siemens & 


Halske Company and the Schuckert Com- 
pany, is only responsible to these two com- 
panies, and therefore reports directly to 
them in regard to the business transacted 
each year. In these circumstances it is 
necessary to turn to the reports of one of 
the two proprietary companies for infor- 
mation. Taking the Schuckert Company, 
for instance, there is appended to the com- 
pany’s annual statement a separate report 
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: dealing with the Siemens-Schuckert Works 


for 1904-5. This report states that the 
working results fully realized expectations 
and rendered possible the distribution of 
satisfactory profits to the proprietors, after 
having made provision for depreciation to 
the extent of $543,400; but the amount of 
the profits is not disclosed in the report. 
During the year the large demand com- 
pelled the company to increase the work- 
ing plant, and the sales organization was 
also extended. The orders received for 
generators, motors and transformers rep- 
resented 421,862 kilowatts, apart from 14,- 
000 motors of low powers. In addition 
to making further progress in regard to 
installations in mines and ironworks, the 
company carried out many new central 
stations and extensions of old works. The 
question of stations for long-distance 
transmission had led to the elaboration of 
new schemes. The 35,000-volt transmis- 
sion plant ordered in the previous year had 
been set in operation with success, and 
fresh proposals with pressures up to 50,000 
volts were partly in preparation and partly 
being executed. A large demand was ex- 
perienced for steam turbines, and the ex- 
perience gained with the Zoelly turbine 
had fulfilled expectations. The company 
was considerably interested in the con- 
version of the Hamburg-Altona Railway 
to electric traction, and the single-phase 
system had proved its advantages. The 
report briefly mentioned the labor troubles 
which occurred at Munich in the spring 
and at Berlin later in the year. The share 
capital stands at $22,500,000, of which 
$2,500,000 had not been called up during 
the year. The Siemens & Halske Com- 
pany holds $12,512,500 of the share capi- 
tal and the Schuckert Company the sum 
of $9,987,500. It is now proposed to call 
the remaining $2,500,000 in order to en- 
able the company to deal with the numer- 
ous orders which have been received re- 
cently. 

The accounts of the Siemens & Halske 
Company for 1904-5, which were approved 
without discussion at the recent general 
meeting, show that the company has had 
another satisfactory year indicating im- 
provement over the previous twelve 
months. Given in one total, the gross 
profits amounted to $2,205,385 as com- 


pared with $1,852,500 in 1903-4. The 
general situation is as follows: 

1904-5. 1908-4. 
Share capital........ $13.625,000 $13,625,000 
Loan cre E rer 7,065,000 7,150,000 
Net profitS.........- 1,466,415 eae 
Depreciation .......- B02? ae 
Dividend, per cent... j 
Carried forward..... '. $256,700 $280,275 


It is important to note that the net 
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profits have been arrived at after having 
written off the sum mentioned for de- 
preciation. The profits realized from the 
company’s share in the Siemens-Schuckert 
Works Company are not specifically 
enumerated. The directors’ report states 
that the manufacturing business developed 
satisfactorily, and the orders received were 
about one-third greater than in 1903-4. 
The transfer of the light electrical engi- 
neering department to the new works on 
the Nonnendamm was completed in the 
spring of 1905, and the greater portion 
of manufacturing is now carried on there. 
After a reference to the development in 


telephone apparatus, fire alarm signals and 


measuring instruments, the report pointed 
out that a number of railways in Ger- 
many and abroad had adopted the com- 
pany’s switch and signaling appliances. 
The new Tantalum lamp, after reaching 
a daily production of 1,000 lamps, was 
brought under public notice, and both 
manufacture and sale had made satisfac- 
tory progress. As far as electric railways 
are concerned, the extension of the Berlin 
underground line from the Knie to the 
Wilhelmsplatz was to be opened in 1906, 
and the negotiations for a prolongation of 
the railway into the inner portion of Ber- 
lin seemed to be approaching a conclusion. 
In conjunction with the Allgemeine Elek- 
tricitäts Gesellschaft, the company had en- 
tered into an agreement with the City of 
Hamburg for the construction of a city 
and suburban railway at an estimated cost 
of $10,250,000, and the contract had been 
approved in principle by the citizens. The 
‘Teport mentioned the late labor troubles, 
which arose, it appears, for the first time 
In the history of the firm, and which led 
to the temporary closing of the works. The 
balance sheet shows that the company is 
interested in the Siemens-Schuckert Works 
Company to the extent of $12,500,000, in 
the Austrian Siemens-Schuckert Works 
Company for $2,250,000, and for over $2,- 
500,000 in various subsidiary companies. 
It was stated at the general meeting that 
the works were well employed, and satis- 
factory results were also expected for the 
Present financial year. 3 
The Schuckert Company (Elektricitits 
Actien Gesellschaft vorm. Schuckert and 
Company) has again declared a dividend, 
this being the first occasion of profit dis- 
tribution for a period of several years. At 
ne. recent meeting certain shareholders 
desired to be informed of the amount of 
Profits received from the company’s in- 
vestment in the Siemens-Schuckert works, 
but no information on the subject was 
placed before them. The main financial 
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features of the Schuckert Company are 
given below: 


1904-5 1938-4. 
Share capital........ $10,500,000 $10,500,000 
Bonds 66635 e4aeeens 7,300,000 7,675,000 
Net profits.......... 368,110 316,865 
Dividend, per cent... 4 Nil. 


The surplus available for disposal be- 
comes increased to $669,185 by reason 
of the balance brought forward from 
1903-4, and after providing for the pay- 
ment of four per cent dividend, there re- 
mains $230,730 to be carried to the next 
account. The directors’ report states that 
the Siemens-Schuckert works yielded sat- 
isfactory results, and the company’s other 
investments and participations also in the 
majority of cases realized larger surpluses. 
The company holds $7,205,000 of the share 
capital of the Nuremberg Continental 
Company, which is entered at one-half 
of its nominal value. At the Schuckert 
meeting it was suggested that the share 
capital of the Continental company should 
be reduced. The directors replied that 
attention had already been given to the 
question, but that an opportune time for 
the scheme to be undertaken had not yet 
arrived. 

The Elektrische Licht und Kraft An- 
lagen Gesellschaft (Electric Light and 


Power Investment Company), of Berlin, 
has declared a dividend for 1904-5 at the 


rate of seven per cent on a share capital 


of $4,687,500, as contrasted with five per 
cent on the same amount of ordinary 
capital in the preceding year. According 
to the accounts, which show the profits in 
a single total, the gross revenue from 
sharcs, syndicate participations and in- 
terest reached $659,750, as compared with 
$481,775 in 1903-4, and the net profits 
were $425,520 and $305,080, respectively. 
The company’s loan capital is $4,375,000 
and the interest payments absorbed $196,- 
875. In addition to numerous German 
undertakings, the company is also inter- 
ested in many lighting and power enter- 
prises in different parts of the world. A 
loan of $300,000 advanced to an English 
firm still stands in the books, and the sum 
of $75,000 represents the company’s hold- 
ing in the Underground Electric Railway 
Company, of London. 
> 


Treasurer’s Report of the Interna- 
tional Electrical Congress of 
St. Louis, 1904. 

The treasurer’s report of the Interna- 
tional Electrical Congress of St. Louis, 


1904, shows a balance of $2,046.37. The 


executive committee of the congress has 
decided to offer this unexpended balance 
to the library of the American Institute 
of Electrical Engineers, as a fund in per- 
petuity, commemorating the International 
Electrical Congress of St. Louis, 1904, 
the annual proceeds to be applied to the 
purchase of international electrical litera- 
ture. 
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Annual Report of the Directors of 
the New York and New Jersey 
Telephone Company. 

The annual report of the directors of 
the New York & New Jersey Telephone 
Company, for the year ended December 
31, 1905, has been published. 

The gross earnings were $6,217,288.18. 
The expenses of operation were $4,575,- 


844.80. Interest at $62,617.58, and taxes, 


at $132,809.81, with dividends paid of 
$1,034,149.50, left a surplus for 1905, of 
$411,866.49, making the total surplus 


— $3,997,828.42. 


The total gain in stations was 31,725, 
nearly forty per cent. 

At a special meeting of the stockholders 
held October 25, 1905, the authorized 
capital stock of the company was increased 
from $15,000,000 to $50,000,000, and on 
October 27, 1905, the board of directors 
authorized the offer to stockholders of 
$3,442,525 of the new stock at par, being 
twenty-five per cent increase upon the 
stock outstanding. This new stock was 
fully subscribed for, and its issuance 
brings the registered stock of the company 
up to $17,360,000, of which amount, 
$148,600 is held in the treasury. 

The operations of the sinking fund, 
created for the reduction of the company’s 
general mortgage bonds of 1890, has re- 
sulted in the purchase and cancellation 


during the year of $18,000 of these bonds, 


making the bonds outstanding at the 
close of the year $1,250,000, a total re- 
duction of $250,000 from the original 
amount of this loan. 

The expenditures for extension of plant 
and real estate during the year were as 
follows: 


Real estate............ 
Equipment ............ 


$463,767.76 
849,490.59 
1,714,090.56 


Making a total amount ae 
charged to construction 
2 Rec ae er ee $3,027,348.91 

During the year the rates for service 
in the boroughs of Brooklyn, Queens and 
Richmond, the cities of Jersey City, New- 
ark and Hoboken and other places were 
revised, involving a substantial reduction 
in the charges for many classes of service ; 
the toll rates between various points were 
also revised and reduced. 

New buildings have been erected in 
Newark, Montclair, Morristown and West 
Brighton, and new buildings are under 

| ; 
way in Hoboken, Passaic, Jamaica and 
other smaller towns. Sites have been se- 
cured for the erection of additional build- 
ings at Newark, Plainfield and Flushing 
during the coming vear, 
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BY ALTON D. ADAMS. 


Adirondack water develops some 200,- 
000 continuous horse-power in its descent 
to sea level. On the basis of a discharge 
during only 3,000 hours per year, this 
water would develop more than one-half 
a million horse-power. 

Nearly all of this power is now ex- 
pended in useless work on the beds of 
the streams that flow from the Adiron- 
dack mountains, but the physical geog- 
raphy of this region is such that the flow- 
ing water can be harnessed for purposes 
of industry at very moderate cost. The 
striking and characteristic features of the 
Adirondack country are its high elevation 
and its great reservoir capacity, which 
give every cubic foot of water falling there 
an exceptional value for power purposes. 
Over an area of more than 11,000 square 
miles the Adirondack forests, mountains 
and lakes have a minimum elevation of 
800 feet, and this increases to a maximum 
height of 5.344 feet at the summit of 
Mount Marcy. Much the greater part of 
this entire area lies at elevations of 1,200 
to 1,700 feet above sea level, and is a 
network of lakes, swamps and streams. 
The lakes alone cover hundreds of square 
miles and lie, for the most part, at eleva- 
tions of 1,400 to 2,000 feet above sea 
level, though lake Tear of the Clouds, 
one of the sources of the Hudson river, 
is some 4,300 feet above the ocean. Lake 
Placid, some five miles long by one and 
one-half wide and 2,000 feet above tide 
water, represents, perhaps, the most nota- 
ble combination of area and altitude. 
Among the larger sheets of water are 
Upper Saranac lake, nine miles long by 
one and one-half wide and with an eleva- 
tion of more than 1,500 feet, Big Tupper 
lake, six miles long by two wide at eleva- 
tion 1,500, Raquette lake, seven miles 
long, three wide and some 1,700 feet above 
the sea, and Long lake, whose greater 
dimension is fifteen miles, whose width is 
one mile and whose surface is some 1,600 
feet above the Hudson river at Albany. 

Out of the Adirondack region flow 
nearly a score of rivers, of which the more 
important are the Ausable, Saranac, Chat- 
eaugay, St. Regis, Raquette, Grasse, Oswe- 
vatchie, Black and the Hudson. These 
streamg have their head waters in the 
lakes and bogs with which the region 
abounds, and some of them are the outlet 
of a great reservoir capacity in the lakes 
along their upper levels. Aside from the 
Hudson and its branches, substantially all 
of these rivers empty into lake Cham- 
plain, the St, Lawrence river, or lake On- 
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tario, and as the elevation of Champlain 
is ninety-four feet, of Ontario 246 feet 
and of the St. Lawrence at Montreal sev- 
enteen feet above tide water, the great 
part of the fall of the Adirondack waters 
is available for power production in the 
state of New York. Of all the rivers that 
flow from the Adirondack region, the 
Raquette and the Hudson are the two most 
important for the development of useful 
power, though some of the others are not 
far behind in this respect. The prime 
importance of the Hudson is due to its 
great fall and drainage area, which latter 
amounts to 4,000 square miles exclusive 
of that of the Mohawk river, or about one- 
third of the Adirondack region. From 
lake Tear of the Clouds to Troy, a dis- 
tance of 150 miles, the Hudson river drops 
4,317 feet, and along the remaining 150 
miles of its course to New York bay the 
fall is five feet. With a drainage area of 
only about 1,100 square miles, or ten per 
cent of the elevated Adirondack country, 
the Raquette holds second place in its 
importance as a power stream of the re- 
gion because of the great storage capacity 
of its lakes, and its high percentage of 
runoff. Unlike the drainage area of the 
Hudson, that of the Raquette, lying within 
the Adirondack region, is in the main 
{ree from steep slopes, and consists largely 
of a plateau lving at an elevation of 1,200 
to 1,600 feet above the sea. In this area 
are Little and Big Tupper lakes, Long 
lake, Forked lake, Raquette lake and Blue 
Mountain lake, 1,800 feet above sea level, 
all of which discharge into the Raquette 
river. Between these lakes are large tracts 
of swamp land and numerous ponds. With 
so much of its drainage area made up of 
swamp and water surface, the Raquette 
river has a minimum discharge rate of 
about 600 cubic feet per second, or 0.66 
cubic foot per second per square mile of 
drainage area, at a point below its con- 
necting lakes, and above which its drain- 
age area is some 900 square miles. This 
minimum discharge rate occurred in Au- 
gust and September, 1904, at the point 
just named on the Raquette river. In this 
same August the minimum discharge of 
the Hudson river at Fort Edward, above 
which the drainage area is 2,800 square 
miles, was down to 1,280 cubic feet per 
second, or 0.45 cubic foot per second per 
square mile of drainage area. Compara- 
tively little of the power of the Adiron- 
dack streams has thus far been developed 
for useful work. On the rivers flowing to 
the north and west the development of 
power has been particularly small, but 
construction now in progress along the 
Raquette will give it an important posi- 


. from lake 
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tion as an industrial factor. The Hudson 
has a long lead over all other Adirondack 
rivers in the capacity of its hydraulic 
plants, but even in this case the actual is 
only a small part of the possible devel- 
opment of power for uscful purposes. The 
largest hydraulic development on the 
Hudson is that at Spier Falls, where a 
dam gives an operating head of eighty 
feet of water on the wheels, and the elec- 
tric station is designed for an ultimate 
capacity of 32,000 horse-power. At Glens 
Falls and Fort Edward are large water 
powers devoted to local manufacturing 
purposes, and at Mechanicsville there is 
another electric station from which, as 
from that at Spier Falls, energy is trans- 
mitted to Schenectady, Albany and Troy. 
In the first fifty-two miles of its course, 
Tear of the Clouds to the 
mouth of North creek, at the head of 
railway transportation, the Hudson river 
falls 3,341 feet, and there is no important 
power plant along this part of the stream. 
Another stretch of sixty-eight miles, to 
the crest of Saratoga dam, ten miles below 
the Fort Edward railroad bridge, carries 
the river down 879 feet to elevation 102 
above tidewater. Only the smaller part of 
this descent of 879 feet in the Hudson 
is devoted to any useful work, though this 
part of the river drives the great electric 
station at Spier Falls and the paper mills 
at Glens Falls and Fort Edward. With a 
total fall of 4,317 feet from lake Tear of 
the Clouds to Troy, probably not more 
than 300 feet of the descent of Hudson 


river water is utilized in industry, or say 
seven per cent. And this is the best de- 
veloped of all the Adirondack streams. 

Silence every steam engine in the state 
of New York, and Adirondack water will 
carry their loads, if storage is provided to 
conserve it, and electricity distributes its 
power. 


The National-Interstate Telephone 
Association. 

The following committees of the Na- 
tional-Interstate Telephone Association 
have been appointed : 3 

“Standard Forms of Accounting” — 
Charles F. Bender, Pittsburg, Pa., char- 
man; C. J. Myers, Kansas City, Mo.; 
George T. Hewes, Des Moines, Iowa; 
R. E. Mattison, Lincoln, Neb.; H. W. 
Spooner, Minneapolis, Minn. = 

on an Banian me 

i uls, MO., C ’ 
c Pel Saar Ala.; Edmund 
Land, Grand Rapids, Mich.; O. F. French, 
Cleveland, Ohio; J. W. Kelly, Jr., Phila- 
a Operating Rules and Regu- 
lations”—J. B. Casey, St. Louis, Mo., 
chairman; W. D. Handlan, Wheeling, 
W. Va.; L. R. Herrick, Freeport, Ill. 
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New Equipment of the Paris Metropolitan System. 


Details of the Addition to the Power-House for the Paris Subway and of the New Substations. 


HE large central station lying on the 
| Seine, which is used for operating 
the Paris subway, has been more 

than doubled in capacity within a recent 
period, in order to keep pace with the ex- 
tension of the subway, seeing that the new 
sections of road which have been lately 
opened up for traffic require a large 
amount of current. This is likely to in- 
crease in the near future, as the work is 


By B. F. Hirsehaner. 


ed with this end in view. The main 
dynamo hall was built of a considerable 
length, and the above plant occupied only 
the front half next to the river. The boil- 
er room lay along the right-hand side, 
running the whole length of the building. 
To provide for the new outfit a second boiler 
room has been recently constructed against 
the other side of the dynamo hall, occupy- 
ing a position symmetrical with the for- 


view of the new boiler room of the Metro- 
politan station. Owing to the experience 
which the company has had since the first 
boiler room lying on the other side of the 
building was constructed, it was able to 
make a number of improvements when it 
came to building the new section, and in 
the present case the new boiler plant may 
be said to be a model of its kind. The 
boilers are arranged in batteries of eight, 
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CENTRAL STATION, PARIS, FRANCE, METROPOLITAN SYSTEM. 


actively carried on in the other sections 
of the line. 

Upon the opening of the subway the 
Metropolitan station was equipped with 
machines to the capacity of 6,000 kilo- 
watts. This plant, which has already been 
described, consists of five batteries of six 
boilers each and four direct-coupled alter- 
nator groups of 1,500 kilowatts each, fur- 
nished by the Schneider Company, of 
Creusot. At that time it was foreseen that 
the station would need to be increased in 
the near future, and the building was erect- 


mer boiler plant. The new outfit of alter- 
nator groups which has been placed in 
the dynamo room has a total capacity of 
8,800 kilowatts and it occupies the rear 
space which had been left for this pur- 
pose. At present the new part of the plant 
consists of twenty-one boilers and four al- 
ternator groups of 2,200 kilowatts. The 
engines for the latter have been furnished 
by the Compagnie Alsacienne and the al- 
ternators by the Compagnie Frangaise 
Thomson-Houston. 

In one of the illustrations is shown a 


in general, except in one case where there 
are but five in the battery at present. The 
total number of boilers which has now been 
installed is twenty-one, and these are now 
in active operation to supply the new al- 
ternator groups in the dynamo room. The 
boilers are of the type known as semi- 
tubular, which is largely used in central 
stations on the Continent. The fire- 
grate has a heating surface of five square 
metres for each boiler. The heating sur- 
face of the boiler itself lies near 250 square 
metres. An improved system of steam 
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superheaters is used with this type of 
boilers, consisting of two superheaters per 
boiler, one of which is heated by the prod- 
ucts of combustion from the furnace, 
which pass through it before going to the 
smokestack, and a second superheater lying 
near the grate, which receives its heat 
direct from the latter. This method has 
a great advantage from an economical 
standpoint. A set of three smokestacks 180 
feet high is provided for the boilers, one 
at the centre and one at each end of the 
building. An underground. conduit of 
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SWITCHBOARD IN CENTRAL STATION, 


ample capacity passes along the range 
of boilers and affords a good draught. 
As the building lies on the bank of the 
Seine it has good facilities for securing 
its water supply for the boilers and con- 
densers. The new part of the boiler plant 
uses a large reservoir, into which the water 
from the river is pumped by a motor- 
driven outfit. From the main reservoir a 
second set of pumps takes the water for 
the boiler feed. The latter set consists of 
four motor-driven pumps which have a 
capacity of forty cubic metres per hour, 
with two of the pumps acting as a re- 


serve. Between the pumps and the boil- 
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ers is placed a set of Green economizers, 
through which the water passes before 
going into the boilers. In the present 
plant the water from the Seine, which 
contains a large amount of lime, is treat- 
ed with a chemical solution before going 
into the economizers, by means of a suit- 
able apparatus. 

The main dynamo hall, which occupies 
the central part of the building and lies 
between. the two boiler rooms, contains in 
the front part the upright engine and al- 
ternator groups, which were installed at 


a > 
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the first period of the plant. In the mid- 
dle of the hall is a space which contains 
a number of small generating groups. The 
remainder of the dynamo room is devoted 
to the new alternator sets, of which a view 
is shown in one of the engravings. The 
general appearance of these groups is about 
the same as the outfit which has been 
previously installed, thus giving the entire 
station a uniform appearance. As to con- 
struction, however, the present apparatus 
is of a newer type. 

The engines which are represented here 
are of the cross-compound upright pat- 
tern, having a high-pressure cylinder of 
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1.150 metres diameter and a low-pressure 
cylinder of two metres, with a 1.50-metre 
stroke. These engines run at the average 
rate of eighty revolutions per minute. 
Steam jackets are used upon both cylin- 
ders, live steam being employed in the 
jacket of the high-pressure cylinder, while 
the low-pressure cylinder is heated by 
steam from the former. The crank shaft 
carries the cranks placed at an angle of 
112 degrees. A very efficient system of 
oiling is used for the different bearings 
of these engines, combined with a number 
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of sight-feed lubricators. Oil pumps take 
the oil which has collected in a tank be- 
low the engine and after filtering it is sent 
again into the piping. The present ens 
gines have a normal capacity of 3,200 
horse-power and a maximum capacity of 
4,200 horse-power. 

Each engine is provided with a con- 
denser of improved pattern, and the latter 
are supplied by two air pumps, of which 
one acts as a reserve. These condensers 
have a circular water spray. One point 
to be noticed about the operating of the 
groups is the use of a new method of 
speed governing, which is useful in run- 
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ning the machines in parallel and in 
adjusting the load on the different groups. 
To this end each of the engines has two 
automatic regulators. One of these gov- 
ernors is placed so as to regulate the 
steam inlet to the high-pressure cylinder. 
The second governor acts upon the valve 
distribution of the engine. The working 
point of the governors is adjusted by 
means of a counterweight, and this can 
be shifted to the right position either by 
hand at the engine platform or from the 
main switchboard in the upper gallery of 
the station. In the latter case an electric 
motor is used to regulate the counter- 
weight. This arrangement has been found 
to give good service and a total speed vari- 
ation of fourteen per cent, or seven per 
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of the alternator which holds the arma- 
ture has am exterior diameter of 7.20 
metres and is made in two parts bolted 
together. The main supporting wheel of 
the field is formed of eight pieces and the 
wheel contains eight radial spokes. The 
thirty-two pole-pieces are fixed to it in 
the usual way, making the total diameter 
of the field 6.10 metres. The field coils 
are formed of a copper strip winding in- 
sulated with varnished paper. A strip 
having 2.3 by 40 millimetres section is 
used here. The width of the outer casting 
of these machines is sixty centimetres and 
that of the revolving field forty-two centi- 
metres. To give additional strength to 
the outer ring casting it is braced across 
by six heavy steel rods placed in the form 
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cent on either side of the standard speed, 
can be secured. 

The three-phase alternators of all the 
new groups have been constructed in the 
Paris shops of the Compagnie Française 
Thomson-Houston under the active super- 
vision of Mr. E. M. Mix and the general 
direction of Mr. A. Garfield, chief en- 
gineers of the company. These machines 
have a normal capacity of 2,200 kilowatts, 
while they can be run for a certain time 
as high as 2,700 kilowatts. They are 
mounted upon the main shaft of the en- 
gine and are placed in the middle between 
the two main pillars and under the first 
Platform. A heavy flywhecl weighing 
eight tons is mounted beside the alter- 
nator. Besides this flywheel a second is 
secured by the revolving field of the ma- 
chine, which has thirty-eight poles mount- 
ed on a heavy wheel. The outer casting 


of a star and bolted down to the casting 
at each end. 

The laminated armature ring which is 
fixed in the main casting has 228 slots, 
making two slots per pole and per phase. 
The slots are lined with insulating fibre 
and contain copper cable of square section 
insulated by varnished cloth. Each slot, 
which has a section of seventy by thirty- 
seven millimetres, contains eight cables of 
115 square millimetres seetion each, the 
cable having a section of 12.5 by 12.5 
millimetres. 

The main switchboard which is used to 
operate the different machines and circuits 
of the station is placed on one side of the 
dvnamo room in an upper gallery. The 
total length of the switchboard is thirty- 
five metres and it is made up of thirty- 
one white marble panels. Of this number 
there are seven panels for the alternators, 
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four for the exciters, two for the boosters, 
two for the storage battery, one for the 
direct-current machine, four for the ro- 
taries and eight for the high-tension feed- 
ers, with the remainder for reserve and 
local use. 

For operating the three sections of the 
subway a number of substations have been 
installed in different parts of the city. 
The substations receive high-tension cur- 
rent either from the Metropolitan cen- 
tral station or other plants and transform 
and convert this current to 600 volts di- 
rect current for operating the third-rail 
system of the subway. Up to the present 
there are six substations in operation, 
known as the Barbés, Pére-Lachajge, 
Louvre, Bercy, Etoile and Opera stations. 
The latter plant has been added recently 
in order to supply part of the current for 
the new No. 3 section of the subway. 

In general the substations are designed 
to contain from one to three transforma- 
tion groups, each group being formed of 
a %00-kilowatt rotary converter, a set of 
step-down transformers for a primary cur- 
rent of 5,000 volts and twenty-five cycles, 
a primary and secondary switchboard, a 
starting group for the rotaries and motor- 
driven air fans, etc, 

The different substations are of two 
kinds. The Etoile and Louvre stations 
are located entirely below ground, under 
the streets, while the remaining four 
plants are placed in buildings which have 
been erected for the purpose. The pri- 
mary current is brought in each case by 
three-conductor cables, lead covered. Ar- 
rangements ate made in the wiring so that 
the substations can be supplied either 
from the central station or by two out- 
side stations in the suburbs of Paris, the 
Moulineaux or the Asnières plants. In 
general the primary current varies from 
5,000 to 5,500 volts and the current is 
supplied to the traction lines at about 
600 volts. The step-down transformers 
of the different substations are provided 
with a certain number of contact pieces, 
which allow of adjusting the voltage ac- 
cording to the needs of the circuits. 

The current is distributed from the 
substations to the third rail of the subway, 
so that the drop in voltage is about seven 
volts per kilometre on the positive rail and 
four volts on the negative. At present the 
rail circuit is divided into sections, one for 
each substation. The machines of the 
latter are connected to each end of a 
section and work it in common, so that 
should one station fail to operate the 
rail will always be supplied with current. 

The different transformation groups in 
the substations which have been supplied 
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by the Compagnie Francaise Thomson- 
Houston are all of the same type. Each 
group is designed to furnish 750 kilo- 
watts direct current at 600 volts. The 
step-down transformers are three in num- 
ber for each group. Each transformer is 
wound for single-phase current. The pri- 
maries are connected in delta upon 5,000 
volts coming from the main cables. The 
secondary coils are connected with the 
rotary converter, using a secondary volt- 
age of about 350. 

Two different methods are used for 
starting up the rotary converters. In 
some cases the substations contain a bat- 
tery of accumulators, and these are ac- 
cordingly used to start the rotaries. In 
other cases it has not been found advis- 
able to use the direct current from the 
third-rail circuit for starting the converter 
groups and bringing them to synchronism, 
owing to the variable nature of this cur- 
rent due to the fluctuations of the trac- 
tion circuit. To provide for the latter 
case the other substations have been 
equipped with a special group which is 
used for starting the rotaries. It is made 
up of a 600-volt generator and a non- 
synchronous three-phase motor of sixty 
kilowatts. The three-phase motor is sup- 
plied by a step-down transformer of the 
oil type, which serves at the same time as 
a starting regulator owing to the use of a 
double-throw switch which allows of 
throwing on the motor gradually so as 
to bring it up to the full voltage of 440. 
The four-pole direct-current generator of 
fifty kilowatts which is connected with 
the motor has a normal speed of 750 
revolutions per minute. It has a switch- 
board panel containing a main circuit- 
breaker, different operating switches and 
an exciting rheostat. 

The main transformers of all the sub- 
stations are provided with an efficient air- 
cooling apparatus. They are placed in 
line upon a large conduit in which a cur- 
rent of air is forced by a motor-driven fan 
using a fifteen-horse-power non-synchro- 
nous motor. The latter is arranged so 
that it can be switched on to the different 
circuits of the station and it works on 
370 volts, which is supplied from the main 
transformers. 

Some of the substations have special 
arrangements which we will mention here. 
In the Père-Lachaise plant is installed a 
large storage battery of the “Union” type 
containing 288 cells and giving 800 am- 
pere-hours. The battery is used for light- 
ing the tunnel of the subway lines, and 
for this purpose a special circuit has been 
laid in the cement of the walls. With 
this arrangement the tunnel is kept light- 
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ed independently of the machines. The 
battery is charged by a motor-generator 
set consisting of a 300-ampere generator 
coupled to a synchronous motor. This 
group is used as a booster and it can 
raise the tension 150 volts. The Pére-La- 
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cated in the suburbs and operated by the 
Triphase Company. This plant as well 
as the Etoile substation will be connected 
eventually with the large central station 
which is now erecting at St. Ouen in the 
northern suburb of the city. In this case 
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chaise plant is connected by three-phase 
cable with the Metropolitan central station. 
At present there are three main rotary 


the primary line will be operated at 10,- 
000 volts. 


The Bercy substation, which is located 
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groups installed, but eventually the plant 
is to contain five groups. 

The Barbés substation differs from 
most of the others in that it is connected 
upon a three-phase high-tension cable 
which comes from a central station lo- 


in the same building with the central sta- 
tion, is equipped with rotary converter 
groups of the Ganz type, constructed in 
France by the Schneider Company, of 
Creusot. These machines have a capacity 
of 750 kilowatts. They are operated in 
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connection with transformers and a large 
2,400-ampere-hour storage battery. 

The Etoile substation, which is located 
underground at forty feet depth, consists 
of a main dynamo room and two rooms 
for the storage batteries. In the main 
room are installed three 750-kilowatt 
Schneider rotary converters of the type 
mentioned above and a fourth rotary of 
the same capacity of the Thomson-Houston 
make. This plant also contains a 200- 
kilowatt booster of the Labour pattern, 
consisting of a 550-volt, 300-horse-power 
motor running at 250 revolutions per 
minute coupled to a 100-volt, 2,000-am- 
pere generator. The Etoile substation is 
provided with three sets of high-tension 
cables, so that it can be connected with 
the Metropolitan central, the Moulineaux 
or the Triphase station. It contains a 
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A SELF-EXCITING ALTERNATOR.’ 
BY E. F. ALEXANDERSON. 


The self-exciting alternator designed by 
the author can be considered as a develop- 
ment from the old principle of rectify- 
ing commutators. A novel feature of 
this machine is the automatic voltage 
regulation accomplished by a special ap- 
plication of the field rheostat. While in 
ordinary generators the field current is 
controlled by hand regulation, this ma- 
chine employs a three-phase field rheostat 
in which the voltage drop is automatically 
cut down to the desired extent by a three- 
phase current forced through the rheo- 
stat in opposite direction to the field cur- 
rents. The current used for reducing the 
drop in the rheostat is taken from a trans- 
former connected in series with the arma- 
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large storage battery of the Tudor pattern, 
consisting of 270 cells, which will give 
3,000 amperes on a four-hour discharge. 

The new substation which has been in- 
stalled near the Opera is located in a pri- 
vate building and occupies the ground 
floor and the first and second stories. The 
electric outfit consists of a set of mono- 
phase transformers connected in six-phase 


upon rotary converters of the Schneider 


make. There are four of the latter ma- 
chines installed. The Opera plant also 
contains a booster set consisting of a 
shunt-wound motor driving a seventy-volt, 
2,000-ampere generator of the Schneider 
pattern. A large storage battery is placed 
in the upper floors. It consists of 288 
Tudor cells, having about the same ca- 
pacity as above. 


ture circuit. In this way the field cur- 
rent is regulated with respect to the power- 
factor as well as to the amount of cur- 
rent taken from the generator. 

The principles which must be borne in 
mind in the design of self-exciting com- 
pounded alternators are: 

1. The commutation must be satis- 
factory with a load of any character, with- 
out shifting the brushes. 

2. The compounding must be arranged 
so that armature reaction is compensated 
for, not only with variations of the load 
but also for changes in power-factor. 

It will be shown that both of these 
conditions can be obtained without depart- 
ing from the simplicity of a single field 


1 Abstract of a paper read before the American Insti- 
tute of Electrical Engineers, New York, January 2. 
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winding of the ordinary type which carries 
a direct current and is fed from two ter- 
minals connected to a rectifying commu- 
tator. Any standard type of field wind- 
ing as at present applied to the ordinary 
type of alternating-current machinery 
can therefore be used with this system. 

A general diagram of the author’s type 
of alternator is shown in Fig. 1. The ex- 
citing current is generated in an auxiliary 
three-phase winding placed in the same 
slots as the main armature winding. The 
terminals of this auxiliary winding are 
connected to three sets of brushes that 
bear on a rectifying commutator of special 
type. This commutator has one active 
segment per pole, covering practically 
two-thirds of ihe pole-pitch, the remain- 
ing one-third of the arc being insulated. 
Each alternate segment is connected to 
one terminal of the field winding and the 
remaining segments to the other. By 
this arrangement it is possible to make the 
commutation independent of the reactance 
which is inherent in the ordinary type of 
field winding, and the whole process of 
commutation is carried out in the station- 
ary circuits before the current enters the 
field. 

The voltage generated in the auxiliary 
winding is sufficient to supply current for 
excitation at full inductive load; and the 
excitation is adjusted to the proper no- 
load value by a three-phase rheostat in- 
serted in the neutral point of the auxiliary 


winding. Automatic compounding is ac- 


complished by means of a series trans- 
former connected to the rheostat. The 
transformer sends a current through the 
rheostat in a direction opposite to the 
field current, thereby eliminating the 
voltage drop in the rheostat. The elimina- 
tion of the voltage drop in the rheostat 
changes over more or less of the field cur- 
rent from the rheostat to the series trans- 
former. The secondary current of the 
series transformer is in phase with the 
line current, while the field current is 
practically in phase with the voltage. The 
amount of boosting in the field circuit 
will therefore depend not only upon the 
value of the secondary current but also 
upon the power-factor of the load. A 
function of the rheostat which is just as 


‘important as the field control is its in- 


fluence on the commutation. As far as 
commutation is concerned, the full resist- 
ance of the rheostat may be considered as 
always being in circuit, although the 
larger part of the field current may flow 
through the series transformer. 

As the phenomenon of commutation 
with this kind of rectifying commutator 
is entirely different from that with the 
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ordinary multi-segment commutator of a 
direct-current machine, it may be of in- 
terest to enter somewhat further into the 
theory of commutation in the new type of 
alternator. In order to understand the 
operation of the commutator it must be 
borne in mind that the field winding car- 
ries a continuous current in spite of the 
fact that the impressed voltage is of a 
pulsating character. The only fluctuation 
that can occur is the quite negligible 
pulsation needed to induce a voltage large 
enough to overcome the ohmic resistance 


Brush 
Active Commutator Segment 
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the completed circuit formed by the two 
phases and the rheostat. As soon as the 
two brushes are in contact with the same 
segment they naturally divide the field 
current; but the cross current which is 
superimposed on the field current will 
weaken the current in one of the phases 
and strengthen it in the other phase. If, 
therefore, the cross current is half as large 
as the field current at the moment of 
rupture, one of the phases will carry the 
entire current and none will pass through 
the brush which is leaving the segment. 
In this way complete commutation has 
taken place just before the brush leaves 
the segment, and consequently no sparking 


Brush 


Wavesof £.M.F. in Two phases 


Fig. 1.—GENERAL DIAGRAM OF ALTERNATOR AND CHARACTERISTICS. 


of the winding. The current in the three 
phases of the exciting circuit is not an 
alternating current of the regular sine- 
wave shape, but is formed of pieces, so 
to say, cut off from the direct current. 
The commutation consists in changing 
over the direct current from one phase 
of the exciting circuits to another, and oc- 
curs when one brush has come in contact 
with a segment and another brush is 
ready to leave the same segment and run 
into the dead part of the commutator. 
At this instant the current must be 
changed in the brush which enters the 
segment from zero to full value of the 
direct current; and the current in the 
other brush must be reduced from maxi- 
mum to zero. Commutation should occur 
a little later than at the moment in which 
the induced voltages are equal in the two 
phases undergoing commutation. If we 
imagine that one of the brushes is leaving 
the segment when the voltages are exactly 
equal, that brush would be yet carrying 
a part of the field current and this cur- 
rent would suddenly be interrupted and 
changed over to the other circuit. If the 
stationary circuit has a high reactance the 
sudden change of the current would in- 
duce a voltage between the brush and the 
segment, and thereby cause a spark. The 
moment of commutation should therefore 
be delayed to such an extent that the dif- 
ference in voltage between the two phases 
begins to force a cross current through 


will occur. The time which is required 
for the cross current to reach the value 
of one-half of the field current depends 
upon the reactance and resistance in the 
external stationary circuit. 

From the preceding it is evident that 
whatever be the values of these quantities 
a position can be found for the brushes 
where commutation will occur without 
sparking. But it is also evident that a 
slight variation in the position of the 
brushes may cause severe sparking if the 
circuits are not properly designed. If the 
circuits consist of a winding with a very 


r 


SSLAIES EXCITATION 


~ SHUNT EXCITATION 


Vol. 48—No. 8 


ditions which influence commutation has 
been determined experimentally. The 
most important of these conditions are: 

1. Effective voltage across the brushes. 

2. Effective voltage of the auxiliary 
winding. 

8. Resistance of the stationary exciting 
circuit. : 

4. Reactance of the stationary exciting 
circuit. 

5. Current density in brushes. 

6. Velocity of commutator. 

7. Amount of direct current taken from 
commutator. 

The above quantities simply affect com- 
mutation in determining the extent to 
which the brushes may be shifted with- 
out causing sparking. The method of 
investigating how these several factors 
influence commutation has been to vary 
one quantity at a time, meanwhile keep- 
ing all the others constant. In general 
the results show that the range over which 
the brushes may be shifted without spark- 
ing is inversely proportional to the volt- 
age across the brushes and, up to a cer- 
tain limit, almost directly proportional to 
the resistance in the stationary exciting 
circuit. It is also an interesting fact that 
commutation is independent of the cur- 
rent taken from the commutator, if the 
voltage of the auxiliary winding and the 
resistance of the rheostat are kept con- 
stant. 

In considering the theory of compound- 
ing self-exciting alternators it will be as- 
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small resistance and high reactance, a 
small difference in voltage will cause a 
large cross current to flow between the 
two phases, and this cross current can not 
be broken suddenly without sparking. In 
order to obtain successful operation of the 
commutator the generating circuit should 
be designed with as little reactance as 
possible and with a considerable amount 
of resistance. 

The effect of each of the different con- 


sumed that the rule suggested by the 
American Institute of Electrical Engi- 
neers, and generally accepted in calcu- 
lating the regulation, is true, as it is found 
to agree with practice in the majority of 
cases. According to this rule the excita- 
tion which is needed to maintain a cer- 
tain voltage at the machine terminals, 
neglecting the ohmic drop in the arma- 
ture winding, can be found by combining 
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the ampere-turns of the no-load excita- 
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tion with the ampere-turns of the syn- 
chronous impedance at right angles for 
non-inductive load; and for any other 
load at an angle which corresponds to 
the power-factor. The phases of the 
auxiliary winding are connected in such 
a manner that the voltage induced in 
them lags by ninety electrical degrees be- 
hind the corresponding phases of the main 
winding. The secondary circuits of the 
series transformers are closed through the 
rheostat and the current combines with the 
field current at right angles at non-induc- 
tive load, but is in phase with it at zero 
power-factor. At full inductive load of 
zero power-factor the field current in the 
theostat is compietely neutralized by the 
current of the series transformer. The 
effect of the series transformer on the ex- 
citing circuit is therefore equivalent to 
an additional electromotive force which 
can be combined with the electromotive 
force of the auxiliary winding at an angle 
dependent upon the power-factor. The 
resulting electromotive force available 
through this arrangement for excitation 
is obviously the same as that calculated 
by the Institute rule. 

The quantities have to be slightly modi- 
fied in practice to produce the exact de- 
gree of compounding or over-compound- 


_ Ing desired. The compounding for non- 


inductive load can be changed at will with- 
out changing the compounding for load 
of zero power-factor. This is accom- 
plished by so connecting the armature 
that the electromotive force of the auxil- 
lary winding lags less than ninety degrees 
behind the electromotive force of the main 
winding. If the effec: of the series trans- 
former is considered as an electromotive 
force combined with that of the auxiliary 
winding, at approximately right angles 
for non-inductive load, it is evident that 
the resulting voltage impressed on the 
brushes has not the same phase relation 
lo the voltages of the machine at full-load 
as it has at no-load. In order to ensure 
good commutation at any load it is de- 
sirable that the three-phase voltage im- 
pressed on the brushes should pass through 
its zero point at a given position of the 
commutator, 

In every alternating-current generator 
the armature reaction for non-inductive 
load is a magnetomotive force tending to 
produce a set of poles midway between the 
poles excited by the field winding. The 
magnetic field of a loaded generator is 
therefore not the same as the field at no- 
load ; it is a combination of the magnetic 
flux induced by the field winding and that 
generated by the armature reaction. The 
angle of displacement between the result- 
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ing field and the mechanical centre-line 
of the poles depends upon the design of 
the magnetic structure and varies widely 
in different types of machine. The sim- 
plest case to illustrate is a field of the 
high-speed turbine type in which the field 
winding is placed in slots, as this type 
offers uniform reluctance to the lines of 
force in all directions. The field excita- 
tion and the magnetic flux induced by the 
armature reaction are therefore propor- 
tional to the corresponding magnetomo- 
tive forces and combine at right angles 
for load of unity power-factor. When the 
machine is under load the resulting field 
is displaced from the mechanical centre- 
line of the poles by an angle; the tangent 
of this angle is the armature reaction di- 
vided by the field excitation. From this 
it will be seen that it is possible to design 
a self-exciting compounded machine so 
that the most favorable position of the 
brushes remains practically constant. If 
the compounding is calculated according 
to the Institute rule the voltage of the 
compounding should have a relation to 
the voltage of the auxiliary winding ap- 
proximately the same as the armature re- 
action to the field excitation. On account 
of the armature reaction the resulting field 
will lag a certain angle behind the centre 
line of the poles; the electromotive force, 
however, induced by the field in the auxil- 
iary winding is so combined with the elec- 
tromotive force of the compounding that 
the resulting voltage is ahead of the ma- 
chine voltage by approximately the same 
angle as the field is distorted by the arma- 
ture reaction. 

The fact that all the phenomena of 
compounding take place within the mag- 
netic circuit of the field makes the com- 
pensation for the armature reaction in- 
stantaneous. 

In parallel operation with ordinary ma- 
chines, and also with other self-exciting 
machines, these alternators have given fa- 
vorable results. When two or more over- 
compounded alternators are operated in 
parallel in the same station the series trans- 
formers should be interconnected by an 
equalizer bus-bar in the same way as the 
series fields are equalized in compounded 
direct-current generators. If the self-ex- 
citing alternator is to run in parallel with 
a separately excited generator, in order to 
divide the current properly, the com- 
pounding should be adjusted to correspond 
to the inherent regulation of the separate- 
ly excited machine. When considering 
the parallel operation of these machines 
special attention may be called to a con- 
venient method which can be adopted for 
synchronizing. If one generator is to be 
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started and synchronized with other self- 
exciting generators, it is only necessary to 
bring the machine up to approximate syn- 
chronous speed, as held by the governor, 
and to close the main switch. The clos- 
ing of the switch will cause a momentary 
rush of current, but the compounding of 
the other generators will prevent any ma- 
terial disturbance of the line voltage; and 
the machine, which has been started, will 
build up its field immediately. The rush 
of current which occurs when closing the 
main switch, if the generators are out of 
phase, is, however, not nearly so great with 
self-excited as with separately excited al- 
ternators. 

Tests which have been made give prom- 
ise of an extensive use of self-exciting ma- 
chines as synchronous motors. A self- 
exciting synchronous motor can be either 
shunt-connected or compounded. Com- 
pounded synchronous motors will be found 
to be especially useful for boosting the 
voltage at the ends of long transmis- 
sion lines. In this case the series trans- 
former, which is used for compounding, 
should be connected in series with the 
main line, so that an increase of current 
in the rest of the system raises the ex- 
citation, with a consequent increase of 
leading current in the synchronous motor. 

The method of starting a self-exciting 
synchronous motor is the same as that of 
starting an ordinary synchronous motor 
until the speed approaches synchronism. 
When the torque due to inductive effect be- 
gins to decrease on account of the decrease 
of slip the excitation impressed through 
the commutator becomes active and the 
field will receive a series of impulses— 
all in the same direction—which increase 
in strength with the decrease of slip un- 
til synchronism has been reached. 

Any ordinary type of alternating-current 
generator can be adapted for the system 
of excitation and compounding described, 
and the experience already gained clearly 
indicates that it is applicable to large as 
well as to small units, 
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Bell Telephone Company, of 
Philadelphia. 

The annual report of the Bell Telephone 
Company, of Philadelphia, for the year 
ending December 31, 1905, shows total 
earnings of $4,434,397.34, with a total ex- 
pense of $3,155,835.08. Deducting $899,- 
068.50 dividends from the net earnings, 
there was $379,493.76 balance to surplus. 
The increase in net revenue was $333,- 
305.47. On January 1, 1906, there were 
124,790 stations in service, a net gain for 
the year of 42,293 stations. 
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The Mechanics of Luminosity. 

A lecture was delivered recently before 
the Royal Institution of London by Pro- 
fessor J. J. Thomson on “Some Applica- 
tions of the Theory of Electric Discharge 
to Spectroscopy.” In opening the dis- 
course the lecturer stated that when an 
electric current is passed through a gas, 
the color of the light and the character 
of the spectrum depend not only on the 
chemical nature of the gas, but also on 
the nature of the current, the spectrum 
often being entirely different with an are 
discharge from what it was with a spark 
discharge. Moreover, in certain cases the 
color of the spectrum may be entirely dif- 
ferent in different parts of one and the 


same tube. These facts led to the con- 


clusion that, owing to the bombardment of 
the atoms of the residual gas in a vacuum 
tube by flying corpuscles, the internal en- 
ergy of the atoms is increased. This in- 
crease of energy requires time for it to 


be radiated off, and if the impacts follow 


each other sufficiently rapidly the value 
of the internal energy may be raised to 
a critical point at which the equilibrium 
becomes unstable, when the atom itself 
flings off a corpuscle and the shock of the 
discharge throws the rest of the atom into 
vibration, giving rise to light, which is 
therefore the direct consequence of atomic 
instability. In confirmation of this it has 
been found that Roentgen rays, when they 
fall upon a metal, have the same penetra- 
tive power, whatever the intensity of the 
rays may be. If they were dragged out of 
the atom by the electric field of their rays, 
their speed and penetrative power should 
increase with the strength of the radiation, 
which is not the case. When a corpuscle 
strikes an atom in a vacuum tube, the 
internal energy of this atom is increased 
and may accumulate to a critical value. 
As soon as the gas becomes luminous there 
is an enormous increase in the current, a 
difference of one one-hundredth of a volt 
sometimes causing a sixty-fold increase in 
the current. An increase in current den- 
sity tends to promote the luminous dis- 
charge, since each atom encounters more 
corpuscles in a given time. A single col- 
lision may be insufficient to render the 
atom luminous; many may be required. 
Hence, as the action of a magnet tends 
to concentrate the discharge, a tube should 
become luminous at a lower potential when 
a magnet is held near it than when the 
magnet is absent.. If single collisions 
sufficed to render an atom luminous, the 
intensity of the light should increase pro- 
portionally to the current, but this is not 
the case, the increase of luminosity being 
more rapid than the increase in the num- 
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ber of cathode particles; hence to get lu- 
minosity it is necessary to raise the in- 
ternal energy of the atom to a certain 
critical value, and the atom must not part 
with the energy thus received too rapidly 
or this critical value will never be reached. 
It appears that there are two radiating 
systems in an atom. One of these is a 
poor absorber of energy from the corpus- 
cles and also a poor radiator, while the 
other is both a good absorber and a good 
radiator. For either system to give light 
a certain critical value of electrical press- 
ure must be attained. If, now, the supply 
of energy be small, but continuous, the 
power absorbing and radiating system of 
the atom may reach a critical value and 
become luminous. If, on the other hand, 
the rate at which energy is supplied be 
increased, both radiating systems may be 
brought to the critical point; but if the 
energy supply be intense, though inter- 
mittent, the rapid radiating system alone 
may be brought to the critical point. The 
color of the light emitted and the charac- 
ter of the spectrum given depend upon 
which of these radiating systems be giving 
off light. The double spectrum of argon 
can be accounted for in this way. Both 
the vibrating systems postulated are sup- 
posed to be interior to the atom, and either 
the one or the other is set into vibration, 
according to the character of the discharge. 
Some significant experiments have been 
made by Wood, who has shown that the 
luminosity of sodium vapor, when it is 
excited by means of light, may be caused 
to give different spectra. By changing 
the character of the light, the first spec- 
trum can be altered gradually, until finally 
an entirely new one is obtained. The rate 
at which an atom receives energy by im- 
pact depends upon the nature of the pro- 
jectiles, as well as upon their kinetic en- 
ergy. If corpuscles are moving at a par- 
ticular speed, there is a particular speed 
at which the amount of energy transferred 
to the vibrating system will be a maxi- 
mum. The speed of the corpuscles may 
be varied by varying the electrical press- 
ure in the tube, hence a change of press- 
ure may give rise to a change of spectrum. 
Further, if, instead of bombarding the 
atom with corpuscles, the projectiles are 
bodies of atomic dimensions, the spectrum 
produced will be different. It was shown 


that a layer of lithium salts excited to 


luminosity by bombardment from a cath- 
ode gives a red light, while if the bombard- 
ment come from the anode the phosphores- 
cence is bluish-green. According to Pro- 
fessor Thomson’s idea, luminosity is due 
to a critical state of the internal energy 
of an atom. ‘Temperature, on the other 
hand, measures the energy of translation 
of an atom, yet a certain equilibrium must 
exist between this energy of translation 
and the internal energy; and by sufficiently 
increasing the energy of translation, suff- 
cient of this may be transformed into in- 
ternal energy to give rise to luminosity. 
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Sixth Annual Convention of the 
Iowa Electrical Association. 

The sixth annual convention of the Iowa 
Electrical Association will be held at Des 
Moines, April 18 and 19, 1906. Head- 
quarters will be established at the Kirk- 
wood Hotel and facilities will be arranged 
for exhibitions of electrical and kindred 
apparatus. The following programme has 
been announced : 

Address of welcome. 

Address of president. 

Reports of secretary, treasurer, execu- 
tive committee and finance committee. 

J. R. Cravath, Chicago, Ill. “Report on 
Progress.” 

D. F. McGee, Red Oak, Iowa. “Report 
of Committee on Facts and Factors.” 

Frank B. Rae, Jr., Lee Company, 
Newark, N. J. “Central Station Pub- 
licity.”’ 

C. F. Freehauf, Cresco. “Economy of 
Mechanical Stokers and Ash Machinery in 
Small Stations.” | 

W. A. Mall, Belle Plain. “Economy of 
Condensing Plant in Small Stations.” — 

L. W. Gill, Manchester. “Effect of 
Boiler Compounds on Engine Lubrica- 
tion.” 

J. A. Innes, Eagle Grove. “Line Losses 
and Economical Distribution.” 

A. W. Zahm, Mason City; H. G. Gorr, 
Dubuque. “Care and Maintenance of Me- 
ters.” 

C. E. Stanton, Dubuque; Niels Chris- 
tensen, Waterloo. “Some Practical Ex- 
periences with Steam Turbines.” 

H. G. Gorr, Dubuque; Thos. Sloss, 
Cedar Rapids; W. P. Caspar, Keokuk. 
“Experiences with Grounded Secondaries.” 

J. P. Jones, Cedar Falls; F. H. Richard- 
son, Boone; W. J. Greene, Cedar Rapids; 
J. Walsh, Davenport. “Effect of a Day 
Load on Station Economy.” 

Professor Geo. D. Shepardson, Univer- 
sity of Minnesota, Minneapolis, Minn. 

W. S. Mead, Parkersburg; O. E. Brown- 
cll, Lake City; Jos. Hutchinson, Man- 
chester; Thos. Ferris, Osage. “Ways and 
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IRON-CORED ALTERNATE-CURRENT 
INSTRUMENTS.) 


BY W. E. SUMPNER. 


Alternate-current instruments of the 
induction or eddy-current type have been 
in use for some years, and in these instru- 
ments iron cores are employed. They 
have proved useful and convenient in 
practice, and much skill has been expend- 
ed in constructing and developing them. 
But it can not be maintained that such 
instruments obey any known and precise 
law. The mathematical theory of an eddy- 
current problem can only be worked out 
in a few simple cases, while the structure 
of an actual instrument of this type in- 
volves conditions so complex that satisfac- 
tory mathematical treatment is out of the 
question. It is thus only possible to de- 
velop working theories of a rough approxi- 
mate kind for the action of these instru- 
ments, and their readings can only be 
relied on when the exact conditions of 
testing are reproduced. 

During the last year I have devoted 
much attention to the problem of con- 
structing accurate electromagnet instru- 
ments for alternate-current working. The 
model selected for imitation has been the 
permanent magnet moving coil instru- 
ment for direct-current circuits. Of 
course the permanent magnet has been 
replaced by an electromagnet. It has 
been found possible to construct iron-cored 
instruments for use as ammeters, volt- 
meters, wattmeters, etc., such that their 
scales can be determined from tests in 
which only direct-current measurements 
are involved and such that their read- 
ings are independent of frequency and 
wave-form. 

The instruments are all characterized 
by having a moving coil circuit and a 
fixed electromagnet. Instruments of this 
kind are novel in alternate-current work- 
ing. A little consideration will soon show 
that difficulties in regard to their accurate 
working are most likely to arise from the 
action of the electromagnet. As regards 
the moving coil, this will be turning in a 
field the strength of which can easily be 
made as strong as, and even far stronger 
than, that of a permanent magnet instru- 
ment, so that only a minute current and 
but few turns will be needed. It is thus 
possible to use a large non-inductive re- 
sistance in series with the coil, so as to 
render quite negligible any effects due to 
self or mutual induction. The question 
eee ae ee en ee a ee 
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of accuracy, therefore, entirely turns upon 
the behavior of the electromagnet. 

Now, there are many causes at work 
tending to prevent an electromagnet ex- 
cited by an alternating current from act- 
ing in the exact way wanted; but the 
errors which arise are easily grouped under 
two heads. The magnetism produced may 
differ from what is required either in its 
amount, or in its phase and wave-form. 
We may thus class the errors of the mag- 
net as either magnitude errors or phase 
errors. Experience soon shows that the 
latter are far the more important. 

It does not necessarily follow that an 
error in the magnet will cause an error 
in the instrument readings. Thus for an 
ammeter it is not necessary for the mag- 
netism of the field to be proportional to 
the magnetizing current. All that is need- 
ed is that the flux density at a given part 
of the gap must always be the same for 
the particular current which deflects the 
coil to that position in the gap. For an 
ammeter the coil is not needed in the same 
position for two different currents, so that 
variation in the reluctance of the mag- 
netic circuit will only affect the calibra- 
tion of the scale, just as variation of the 
gap length at different deflections will 
affect such calibration. For a wattmeter 
this is not the case, since, owing to varia- 
tions in voltage or power-factor, a given 
deflection may be required for currents 
of very different magnitude. In such an 
instrument it is necessary for the flux 
density at each position in the gap to be 
proportional to the magnetizing current 
for all working values of the latter. The 
resulting instrument error is, however, not 
of a serious character, for if the greatest 
variation from proportionality is two per 
cent, the greatest error of the wattmeter 
due to this cause will only be two per 
cent, and will be an error independent of 
the power-factor of the circuit and af- 


fected only by the magnitude of the cur-_ 


rent. 

Now as regards errors of magnitude, 
there are only two causes which tend 
effectively to vary the reluctance of the 
magnet. These are eddy currents and 
changes in the permeability of iron. The 
effect of eddy currents at ordinary fre- 
quencies can easily be made negligible by 
suitable lamination, and the influence of 
the air-gap is very great in steadying the 
reluctance of the magnetic circuit. With 
ordinary dimensions of instruments the 
reluctance of even a narrow air-gap will 
be very large compared with that of the 
iron path, so that a large change in the 
permeability of the iron will be needed 
to affect appreciably the reluctance of the 
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whole circuit. But a great change in per- 
meability is not likely to occur. In the 
first place a high induction density is not 
needed. The field in the best permanent 
magnet moving coil instruments rarely ex- 
ceeds 700 lines per square centimetre, and 
it is not necessary to have it greater in 
alternate-current instruments. Moreover, 
a high density across an air-gap of as little 
as one-eighth inch needs an undesirable 
number of ampere-turns in the field coil. 
Hence the flux density in the iron will 
only reach moderate values, for which the 
permeability of the iron will be fairly 
constant, and the reluctance of the whole 
magnetic circuit will not vary appreciably 
if the air-gap is short, and practically all 
the lines cross this gap by a short path. I 
find, however, that if the air-gap is large 
magnetic leakage effects become serious, 
not so much because the waste field is 
large, but because the leakage factor varies 
with the current. If this leakage factor 
is constant, that is to say, if the mode of 
distribution of the lines remains the same, 
there is a definite meaning to the reluc- 
tance of the magnetic circuit, and this re- 
luctance will be more and more constant 
for different currents the greater the gap 
used. But if, owing to changes in per- 
meability of the core, the mode of dis- 
tribution of the lines alters, the same ef- 
fect is produced as if the gap itself varied 
for different currents. Now, with a large 
air-gap the leakage factor is in general 
large and appreciably dependent on the 
strength of the current, the result being 
that the flux density at a given part of 
the gap is not sufficiently proportional to 
the total flux in the iron. 

For an ammeter none of these effects 
matter. Only the calibration of the scale 
can be affected, and a narrow air-gap may 
be used, so that a sensitive instrument can 
be produced. With a wattmeter the case 
is far otherwise if the magnet is excited 
by the current. For although, if a nar- 
row air-gap is used, magnitude errors be- 
come comparatively unimportant, the 
phase-error due to hysteresis under these 
circumstances is, I find, so large that the 
instrument becomes hopelessly inaccurate. 
Nor does there appear any prospect of 
making satisfactory iron-cored wattmeters 
with a series exciting coil. The hysteresis 
error can only be reduced by using a large 
air-gap, causing serious trouble owing to 
magnetic leakage, and practically throw- 
ing away all the advantages in the way 
of sensitiveness associated with iron-cored 
instruments. 

There remains for consideration the sec- 
ond and much more serious sources of 
error in these instruments—viz., phase er- 
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rors. Before studying these, reference 
may be made to Figs. 1 to 4 which show 
how the instrument may be connected 
to the circuit for the various purposes 
of an ammeter, a wattmeter or a volt- 
meter. The instrument has two circuits, 
each of which may be connected with the 
mains in series or in shunt. There are 
thus four cases to consider. Figs. 1 and 
2 represent the ammeter and wattmeter, 
each with a series-wound electromagnet. 
Figs. 3 and 4 represent shunt magnet 
instruments, the former denoting a volt- 
meter and the latter a wattmeter. In Fig. 
3 the moving coil C is put across the mains 
in series with a condenser K. In Fig. 4 
the moving coil C forms nart of a cir- 
cuit, including a large non-inductive re- 
sistance R and the secondary S of a small 
transformer whose primary P is traversed 
by the main current. This transformer 
must have a magnetic circuit of constant 
reluctance. 

In both these cases the moving coil 
current is in quadrature with the electrical 
quantity producing it. Thus in Fig. 3 
it is proportional to the rate of change 
of the voltage, while in Fig. 4 it is pro- 
portional to the rate of change of the cur- 
rent. The reason for securing this quad- 
rature relationship is to be found in the 
action of the electromagnet when excited 
by the voltage of the mains. With a mag- 
net of good design the induced voltage 
in the windings due to the changing mag- 
netism in the iron will be so large com- 
pared with the copper drop that the for- 
mer will not appreciably differ from the 
voltage of the mains. The magnet flux F 
and the line voltage V will be in quadra- 
ture, since V will be proportional to the 
rate of change in F. The moving coil 
current C will be caused by Q, the second 
electrical quantity affecting the instru- 
ment. In Fig. 3 Q is the line voltage V, 
while in Fig. 4 Q is the load current A. 
Thus the average product of VQ is either 
the square of the voltage for Fig. 3 or 
the power in watts for Fig. 4. The defiec- 
tion of the instrument is dependent on 
the average product of CF. Now, it can 
be proved mathematically that whatever 
the frequency or wave-form, the mean 
value of VQ is proportional to the mean 
value of CF, provided exact quadrature 
relationships are obtained—that is, if V 
varies as the rate of change of F and if C 
varies as the rate of change of Q. Under 
these circumstances the deflection of the 
instrument will measure either the volt- 
ave or the watts if the instrument con- 
nections are those of Fig. 3, or of Fig. 
4, respectively. Small phase errors must 
occur in actual instruments, but they can 
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be so reduced that the resulting instru- 
ment errors become negligible in practice. 

The shunt magnet has a striking prop- 
erty most valuable for instrument pur- 
poses. Its magnetism is determined by 
the voltage, and variations in the per- 
meability of the core do not alter the ratio 
between the two. If the voltage doubles 
the magnetism must also double, whether 
the permeability varies or remains con- 
stant. This statement is mathematically 
accurate if the resistance of the winding 
is zero. The coil must, of course, have 
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Fia 1.—AMMETER WITH SERIEs-WOUND 

ELECTROMAGNET. 
some resistance, and a phase error is there- 
fore introduced owing to the copper drop; 
but experience with a number of new in- 
struments has proved that it is easily pos- 
sible to design the electromagnet so that 
for all ordinary frequencies the copper 
drop is negligible compared with the ap- 
plied voltage. It is thus true, for prac- 
tical purposes, that shunt magnets can be 
made such that the flux of magnetism is 
accurately proportional to the applied volt- 
age, even when the induction density 
ranges from very low to very high values. 
Of course, the magnetism is not in phase, 
but in quadrature, with the voltage. This 
at first sight appears to render the in- 
strument problem difficult. As a matter 
of fact, it makes it much easier of solu- 
tion. 

The characteristics of the electromagnet 
when excited by a series or shunt-winding 
form a striking contrast. With the series 
magnet the variation of the ratio of mag- 
netism to current, or in their phase rela- 
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Fia. 2.—WaATTMETER WITH SERIE8S- WOUND 
ELECTROMAGNET. 
tion, is entirely caused by the properties 
of the core. With the shunt magnet any 
change in the ratio of magnetism to volt- 
age, or in their phase relationship, is en- 
tirely due to the resistance of the winding. 
There is another point of contrast which, 
though not so apparent, is quite as impor- 
tant. With the series magnet the chief 
source of error is the phase difference 
between magnetism and current due to 
hysteresis. For ammeters this is not im- 
portant, as a fairly large phase error is 
allowable without introducing appreciable 
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error into the instrument readings; but 
for wattmeters it is vitally important to 
make this phase error small, and the only 
way of doing this is to use a large air- 
gap. Thus, with the series magnet, the 
condition for accuracy is opposite to the 
condition for sensitiveness. With the 
shunt magnet, on the contrary, the shorter 
the air-gap the more sensitive, and also 
the more accurate, the instrument be- 
comes, since the copper drop diminishes 
with the gap. For these reasons volt- 
meters and wattimeters should be con- 
structed with shunt magnets. For an am- 
meter a series magnet must be used, but 
in this case the errors due to hysteresis 
and varying permeability can be made 
negligible even when the gap is small. 

A thorough investigation shows that the 
electromagnet, whether it is to be used in 
series or in shunt, must be so designed as 
to secure the same condition of construc- 
tion. This condition is that the copper 
drop in the winding must be made suff- 
ciently small, but not too small, in com- 
parison with the total voltage absorbed 
by the winding. For a given number of 
turns in this winding it is always advan- 
tageous to reduce the resistance as much 
as possible, and the impedance must al- 
ways be made large, but there is no ad- 
vantage in making it larger than is nec- 
essary to sufficiently diminish the phase 
error, and to produce a strong magnet. 
The copper drop reckoned as a percentage 
of the coil voltage may be much larger 
for ammeters and voltmeters than for 
wattmeters, and it is in consequence easier 
to design the former instruments than the 
latter, but in nearly all respects the suita- 
bility of the electromagnet is directly de- 
terminable from the copper drop. 

For a detailed proof of all these state- 
ments I must refer the reader to a long 
theoretical and experimental investigation 
just printed, in the form of an original 
communication, by the Institution of 
Electrical Engineers. It is needless to 
point out the advantages of iron-cored in- 
struments. These advantages are univer- 
sally acknowledged. Everything turns upon 
the accuracy of such instruments, and 
this can only be established by a careful 
and thorough investigation of their errors. 
This has been done both mathematically 
and experimentally in the communication 
referred to. The errors found are shown 
to be in strict accordance with the theory. 
It is also shown that the magnitude of 
these errors is reducible to a negligible 
amount. This is particularly the case with 
ammeters and voltmeters, the frequency 
error of which is reducible to less than 
one-tenth of one per cent for a range of 
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frequency of three to one, while errors 
due to varying wave-form are non-existent. 
High accuracy in wattmeters, just like 
high efficiency in transformers, can easily 
be obtained if sufficient iron and copper 
are used in their construction. For de- 
signs equally economical in material, and 
such as to secure the same degree of 
accuracy, the weight of the wattmeter 
must be greater for circuits of low 
frequency or low power-factor, than 
for circuits of high frequency or high 
power-factor; but experience proves that 
there is no difficulty in constructing a 
wattmeter suitable for any ordinary work- 
ing conditions, such that its weight does 
not exceed that of an ordinary permanent 
magnet instrument. Ammeters and volt- 
meters are essentially the same as watt- 
meters used on circuits of unity power- 
factor, hence their weight can be much re- 
duced in comparison with that of watt- 
meters, and it is unnecessary to pay much 
attention to economy of material in their 
design. 

Instruments of this kind have the char- 
acteristics of those of the dynamometer 
type, and may be used as ammeters, volt- 
meters or wattmeters, in accordance with 
the way the two windings are connected 
with the circuit. Several of the instru- 
ments made have, in fact, been used in 
all three ways. The markings of the scale 
have been determined from direct-current 
measurements, and the scale reading has 
proved proportional to the watts when the 
instrument has been used as a wattmeter, 
and also a measure of the square of the 
amperes or of the square of the volts 
when the same instrument has been used 
in either of the other two ways. 

Present limitations of space prevent 
_ more than a brief reference to the nature 
and extent of the instrument errors due 
to incorrect phase relations. Each of the 
instruments has two windings, and each 
of these windings is subject to the influ- 
ence of one of the electrical conditions 
(voltage or current) of the circuit. If 
¢ is the phase difference of these two elec- 
trical conditions, and if @ + 6 is the phase 
difference between the magnet field and 
the moving-coil current, 6 is the phase 
error, and the torque, instead of being 
proportional to cos œ, is proportional to 
cos ($ + 6). The true reading of the 
instrument will bear to the actual reading 
the ratio of the cosines of these angles. 
If $ and @ are both fixed the ratio of the 
above quantities will also be fixed, and 
there will be no instrument error, since 
only the constant to be used with all parts 
of the scale will be affected; but if either 
$ or 6 varies, the instrument error is 
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measured by the greatest change in the 
above ratio under working conditions. 
Now, with an ammeter or voltmeter ¢ is 
not only fixed, but it is zero, since for 
these instruments the two electrical con- 
ditions affecting the windings are the 
same, being both the main current, or both 
the main voltage, respectively. The error 
in these instruments is thus measured by 
the greatest change in the value of cos 6. 

For an ammeter @ is the phase error 
due to hysteresis. It is independent of 
frequency, and, although not small in 
amount when a narrow air-gap is used, 
it only varies very slightly with the cur- 
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Fie. 3.—VoLTMETER WITH SHUNT WOUND 
ELECTROMAGNET. 

rent, so that cos 6, which is always very 
close to unity, is essentially constant, and, 
as a matter of fact, the instrument error 
can be made inappreciable in practice. 

For a volmeter it can be shown that the 
error-factor 18 

1 — 40, (6, + 6; + 6) 

where 6, is the copper drop, which I find 
can be reduced to 0.5 per cent on circuits 
of fifty cycles; ð; is the hysteresis phase 
error, which for narrow air-gaps may be 
ten or fifteen per cent; and 6, is the 
power-factor of the condenser, which can 
be taken as about: two per cent; so that 
the error-factor need never differ from 
unity by as much as one part in 3,000, its 
variation is utterly negligible, and the 
instrument error can be made far too 
minute to be detected. 

For the wattmeter a totally different 
state of things holds good. ¢ is no longer 


F 


Fig. 4.—WATTMETER WITH SHUNT-WOUND 
ELECTROMAGNET. 


constant, since cos ¢ is the power-factor 
of the load, and the percentage error, in 
taking cos (¢ + 9) as a measure of cos ¢, 
can be shown to be 0 tan $, where @ is 
measured as a percentage of a radian. 
Taking as a representative load one of 
power-factor 0.707, for which tan ¢ is 
unity, it appears that 6 must be reduced 
to one per cent of a radian if the instru- 
ment is to measure accurately to one per 
cent on circuits of such power-factor. For 
the wattmeter 6 is the sum of three-phase 


errors, 
6=6 46,4 86, 
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where 6, is the copper drop, which on 
fifty-cycle circuits can be reduced to 0.5 
per cent and even less; 6, is the self-in- 
duction error of the moving coil circuit, 
which with air-core transformers can be 
reduced to 0.2 per cent or less; while @, is 
the hysteresis phase error of the cur- 
rent transformer, if this has an iron 
core or shield. 6, is zero for an air-core 
transformer, and is very small if the 
transformer is merely shielded from ex- 
traneous fields by laminated iron. The 
magnetic circuit of a current transformer, 
having an iron core through its coil, must 
contain a large air-gap, or the phase-error 
will be too great, just as in the case of 
series electromagnets; but there is no diff- 
culty, even in this case, in reducing 86, to 
less than one per cent with a suitable de- 
sign. The total phase-error of the watt- 
meter can, without difficulty, be reduced 
to one per cent, corresponding with a one- 
per-cent error in the readings on loads 
of power-factor 0.7, as compared with non- 
inductive loads. 
—— dl 


NOTE ON THE EXPRESSION, ‘‘ CURRENT 
DENSITY.” 


BY D. TOMMASI. 


The expression, “current density,” 
which is so constantly employed in theo- 
retical and practical discussions, is not 
always as explicit as could be wished. Par- 
ticularly in electrochemistry the current 
density plays an important part, since it 
can bring about modifications of the phys- 
ical and chemical properties of the bodies 
set free by the decomposition of the elec- 
trolyte. For example, with a low-current 


density metals are generally deposited in 
a very adherent manner and have a crystal- 
line form. On the other hand, with a 
greater density they are ordinarily pre- 
cipitated in the form of a black or brown 
powder, which does not adhere to the 
cathode. The metals the most easily 
oxidized are deposited on the cathode as 
oxides when the density of the current 
is low and in the metallic state when it 
is large. 

Ordinarily. speaking, the term, “den- 
sity of the current,” signifies “the quotient 
of the intensity of the current divided 
by the surface through which it passes” ; 
or, what amounts to the same thing, the 
amperes per square inch of the surface of 
the electrodes. Even though the units 
employed in determining the current den- 
sity be known, there is a certain confusion 
regarding the surfaces to be reckoned. 
Thus it is desirable that electrochemists 
should be careful of the use of this ex- 
pression. There are two factors to be 
measured: one is the intensity of the 
current and the other the surface, and it 
should be stated definitely whether it be 
the surface of one electrode only, or of 
both together, which is given. 
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Effluviography, or Obtaining Images 
by Means of Obscure Effluvia. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 
Apropos of X-rays, Roentgen rays, fluor- 
escent rays, etc., as discussed in the ELEC- 
TRICAL Review for January 6, may I call 
your attention to a note by myself in 1886 
—that is to say, six years previous to the 
discovery of Professor Reentgen relative 
to X-rays? I sought to obtain an impres- 
sion on a photographic plate without the 
use of light, solely by the action of ob- 
scure effluvia. The following is a quota- 
tion from my note presented to the Acad- 
emy of Sciences, Paris, March 22, 1886: 
“I have the honor to submit to the judg- 
ment of the academy the first results of 
my researches on the means of obtaining, 
by the action of electrical effluvia alone 
(obscure discharges), the effects which one 
obtains by means of light in photography. 
In order to photograph objects without 
the use of light—or, to speak more exactly, 
effluviograph—the following arrangement 
was employed provisionally: two metallic 


arms, placed parallel with respect to one | 


another, are each connected to one pole of 
a Holtz machine. A bromide-gelatine 
plate is placed perpendicularly to the arms 
so that the plane of the sensitized face 
contains the sides of the arms, or is very 
close to it in the two directions. Current 
is established, an application for a few 
moments being sufficient. I did not take 
pains to carry out the experiment in com- 
plete darkness. The plate is then devel- 
oped by the ordinary process, and is found 
to be altered as if it had been exposed to 
light. This experiment proves that the 
effluvia produce the same effects as ultra- 
violet rays.” 

In order to assure myself that the elec- 
trical discharges gave rise to rays other 
than actinic rays, the following test was 
made: on a bromide-gelatine plate a 
small piece of printed paper was placed, 
and the whole was put in a holder. This 
was wrapped up in such a way that after 
a certain time of exposure to light no 
alteration was produced. It was then cer- 
tain that the wrapping was completely 
opaque—that is to say, the protection 
against luminous rays was absolute. Above 
the holder thus enveloped electrical efluvia 
were produced, the light of which—not 
more than that of day—should influence 
the sensitive plate. Now the action took 
place, and an image was obtained, de- 
veloped and fixed which was identical with 
that which would have been obtained from 
luminous rays. I therefore concluded that 
electrical discharges contain, in addition 
to actinic rays, that particular kind of ray 
which I call electric rays, and of which I 
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have shown directly the existence, and that 
they are given out from obscure effluvia— 
that is to say, effluvia destitute of luminous 
rays. | 


~ D. Tommasi. 
Paris, February 3. 
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Systems of Workingmen’s Insurance 
and Employers’ Liability Funds. 

The Bureau of Labor is preparing a 
report covering the various systems of 
workingmen’s insurance and employers’ 
liability both in this country and abroad. 
Tne report will cover insurance against 
sickness, accident, disability, old age, 
death and unemployment. 

In this connection it is endeavoring to 
secure information concerning the exist- 
ence in the United States of what are 
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Convention of the Branch Managers, 
‘Officers and Department Heads of 
the Crocker-Wheeler Company. 

The annual convention of the branch 
managers, officers and department heads 
of the Crocker-Wheeler Company was held 
at Ampere, N. J., from January 24 to 
January 27. Branch managers were pres- 
ent from all parts of the country, report- 
ing a considerable increase in business dur- 
ing 1905, not only booking more business 
than in 1904, but more than was booked 
during January, 1903. The Crocker- 
Wheeler line of transformers has been 
successfully developed and marketed dur- 
ing the past year and the selling men were 
particularly satisfied with its inception. 
Other lines of electrical machinery are 
about to be taken up and in these the 
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usually known as establishment funds— 
that is, mutual relief or insurance funds 
organized and maintained by the em- 
ployés of an industrial establishment, or 
relief funds supported either wholly or 
in part by the employers themselves. It 
is desired to obtain, wherever possible, 
copies of constitutions, rules and by-laws, 
blank certificate forms and any other mat- 
ter relating to funds of this character. In 
the absence of other data the name and 
location of establishments in which such 
funds exist are desired. Persons possess- 
ing data of any kind relative to the ex- 
istence of establishment funds in this 
country are requested to communicate with 
Charles P. Neill, Commissioner of Labor, 
Washington, D. C. 


convention expressed great confidence. The 
progress of the company in the alternat- 
ing-current field is also worthy of note. 
The accompanying illustration is a re- 
production of a photograph taken during 
the convention. Those in the top row, be- 
ginning at the left, are F. W. Kreps, W. C. 
Appleton, H. M. Gassman, H. Fuller, B. 
A. Schroder, S. Russell, Jr., C. W. Starts- 
man, J. R. Wilson, H. A. Brown, H. J. 
Sage, H. C. Petty, H. C. Baker, Harold 
Lomas, R. N. C. Barnes, H. B. Hussey, 
Julian Roe, L. M. Ward, Rodman Gilder, 
C. N. Wheeler, M. E. Weissblatt, L. S. 
Horner, E. Heitmann, A. Hartmann, W. 
F. Sullivan and H. Pikler. Second row 
—J. B. Milliken, H. L. Patteson, W. L. 
Brownell, A. L. Doremus, S. S. Wheeler, 


G. S. Dunn, W. A. Doble, F. B. Degress 
and G. W. Bower. 
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The Faraday Society. 

The eighteenth ordinary meeting of the 
Faraday Society was held on Tuesday, 
January 30, 1906, at the Institution of 
Electrical Engineers, London, England. 
Professor A. K. Huntington in the chair. 

The following nominations for the offi- 
cers and council, to be elected at the forth- 
coming annual general meeting, were an- 
nounced : 

President—Lord Kelvin. 

Vice-presidents—Professor A. Crum- 
Brown, Professor W. Hittore, Sir William 
Huggins, Sir Oliver Lodge, Ludwig Mond, 
Lord Rayleigh, Professor J. J. Thomson. 

Treasurer—F. Mollwo Perkin. 

Council—Bertram Blount, W. R. Cooper, 
Professor A. K. Huntington, R. S. Hut- 


ton, Herbert Jackson, T. M. Lowry, W. 


M. Morrison, O. J. Steinhart, J. Swin- 
burne, Professor E. Wilson. 

Mr. W. Murray Morrison read an ab- 
stract of a paper presented by M. Adolphe 
Minet on “The Electric Furnace: Its 
Origin, Transformations and Applications. 
Part III.” 

The previous sections of the paper, 
which is of a classificatory and historical 
character, dealt with the first or labora- 
tory period of the development of the 
electric furnace. The second period, in- 
augurated by the researches of the broth- 
ers Cowles and of Héroult (1886-1887), 
saw the birth of industrial furnaces and 
the beginnings of three new industries— 
the electrometallurgy of aluminum, the 
electrometallurgy of sodium and the prep- 
aration of refractory materials. The pres- 
ent paper deals almost entirely with the 
first of these industries. 

The methods for the manufacture of 
aluminum are divided into two principal 
groups—electrothermic methods, which 
produce the metal alloyed with copper or 
iron or combined with carbon, and clectro- 
lytic methods, which yield pure aluminum. 
The furnaces of Cowles, Borchers and 
Willson, the early type of the Héroult 
furnace, and the Minet “mixed” furnace 
are described, among others, under the 
former heading. The principal electro- 
Ivtic furnaces dealt with are those of 
Héroult, Minet and Hall, and finally some 
of the more recent suggested improve- 
ments in the electrometallurgy of alumi- 
num are briefly outlined. 

Mr. E. Ristori added some interesting 
details in connection with the early work 
of Héroult and others. Kleiner, in 1885, 
had unknowingly decomposed bauxite and 
produced smal] quantities of aluminum. 

Mr. W. M. Morrison pointed out that 
Héroult’s invention was actually made in 
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1885, although his patents only dated 
from 1887. 

Dr. O. J. Steinhart referred to recent 
patents of Hall for purifying bauxite 
electrically, and of Betts for depositing 
pure aluminum from an impure electro- 
lyte. 

Mr. Bertram Blount said that, although 
the purification of the bauxite was the 
whole crux of the aluminum problem, yet 
now there might be found uses for impure 
aluminum in connection with “thermit” 
welding. He discussed some of the de- 
velopments that had taken place in the 
general design of electric furnaces. 

Mr. F. W. Harbord, in reply to a ques- 
tion, said that calcium might, if it could 
be made cheaper, replace aluminum for 
getting rid of over-oxidation in steel, but 
it had not yet been really tried. 

Dr. J. A. Harker then gave a demon- 
stration of a solid electrolyte tube fur- 
nace. 

The furnace was designed for uses in 
which the presence of hydrocarbons or 
other reducing gases, inseparable from a 
carbon tube furnace, was undesirable. It 
has, in particular, been used for calibrat- 
ing thermo-couples and determining the 
melting point of platinum, which the 
author gives as 1,703-1,713 degrees centi- 
grade. The furnace is practically an 
overgrown Nernst lamp, consisting of a 
tube made of a mixture of zirconia and 
ten per cent yttria, which is squirted 
through a die and then baked. The small 
type shown in operation was two and one- 
half inches long between the contacts. 
When taking one ampere at about 120 
volts a temperature of 1,600 degrees centi- 
grade was attained. The tube is made 
conducting either by heating direct, or 
else by surrounding it with an external 
nickel heating coil, separated from it by 
a layer of pure zirconia, the combination 
forming a “cascade?” type of furnace. 
Special attention has to be paid to the 
contact of the platinum leading-in wires 
and the tube. 

With regard to the mechanism of con- 
duction through Nernst conductors the 
author thought that a comprehensive and 
satisfactory theory was at present lack- 
ing. It was, however, certain that the con- 
duction was electrolytic, because by pump- 
ing away the atmosphere surrounding a 
Nernst glower, to prevent recombination, 
a metallic filament could ultimately be 
obtained. 

Mr. Bertram Blount thought no special 
mechanism was needed to explain solid 


electrolysis. Ordinary transference of 
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ions would take place in a semi-plastic 
mass. 3 

Dr. T. M. Lowry referred the author 
to the dissertation by Reynolds. The con- 
duction was similar to that which oc- 
curred in hot glass, 

Mr. E. B. R. Prideaux communicated 
a paper entitled “Note on the Produc- 
tion of Ozone by Electrolysis of Alkali 
Fluorides.” 

When a concentrated aqueous solution 
of hydrofluoric acid or of a fluoride is elec- 
trolyzed the action of nascent fluorine on 
the water produces ozone in considerable 
quantities, and this might, conceivably, 
have commercial importance. The elec- 
trolysis of potassium fluoride is more 


. promising than that of hydrofluoric acid ; 


with dilute solutions of the latter only 
0.23 per cent of ozone was easily obtained 
by the author. The largest yield obtained 
with the former, however, was only 0.65 
per cent of ozone in twenty minutes. 
Variations of current density did not 
much affect the yield, but this fell off as 
the duration of the experiment was in- 
creased. The experiments were made in 
a U tube of thin glass coated inside with 
paraffin and vaseline and immersed in ice- 
water. The cathode was of copper, and 
the anode of platinum. 


A Mechanical Registering Electrom- 
eter for Atmospheric Electricity. 


A brief description is given by Herr 
Hans Benndorf in the Physikalische Zeit- 
schrift, Leipsic (February 1), of an inge- 
niously arranged electrometer, having for 
its purpose the recording of atmospheric 
electrical disturbances, The device consists 
essentially of a quadrant electrometer, a 
long pointer, a roll of paper moved by 
clock-work and an arrangement for mark- 
ing the signals upon the paper. The 
quadrant electrometer is of the usual type, 
but is suspended from a bifilar arrange- 
ment by means of an insulating sulphur 
connector. Just above this connector is 
attached a needle twenty centimetres long, 
made of aluminum wire, which is counter- 
balanced. This needle projects over the 
recording strip, which is moved through 
a clock mechanism at a given rate. Ar- 
ranged above the needle is a light bar 
actuated by an electromagnet, so that 
when the latter is magnetized the needle 
is struck downward against the paper. At 
this point the paper is raised slightly by 
means of a small rod. Placing a piece 
of carbon paper over the recording paper, 
a mark is made upon the latter whenever 
the magnet is actuated. The electrometer 
is damped by means of a vane immersed 
in sulphuric acid, which serves also for 
the electrical connection to the needle. 
The apparatus is arranged so that once 
or twice during the dav the quadrants are 
connected to the earth and the zero point 
thus recorded. 
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A Large Power-House for 
Washington, D. C. 

An important feature of the general 
plan for extension and development 
adopted by the Potomac Electric Power 
Company, Washington, D. C., sometime 
ago is the closing of a contract with J. G. 
White & Company, of New York city, 
for the erection and equipment of a new 
power-house for both lighting and power. 
The Potomac Electric Power Company is 
the principal railway interest of the Wash- 
ington Railway and Electric Company, 
which divides with the Capital Traction 
Company the control of the electric trac- 
tion business in Washington, D. C. At 
the present time 650 cars are operated over 
about 150 miles of track. The mileage of 
the Capital Traction Company is between 
forty and fifty miles. 

The ultimate cost of the power-house 
will be in the neighborhood of $1,500,000. 
The building is to be approximately 166 
feet by 183 feet by sixty-seven feet. It 
will be of steel frame construction with 
curtain walls, which will probably be 
constructed of moulded concrete blocks. 
The boiler room will contain four rows 
of boilers, with three chimneys lo- 
cated between the second and third 
rows. ‘There will thus be two divisions of 
the firing floor, each serving two rows of 
boilers. The turbine room will be at 
right angles to the firing room, and will 
have no basement, its floor lying in ap- 
proximately the same level as the boiler 
room basement. 

Two 2,000-kilowatt and one 5,000-kilo- 
watt Curtis turbines will comprise the first 
installation, together with boilers and 
superheaters, The building is designed 
for a future installation of two additional 
5,000-kilowatt Curtis turbines, with steam 
wenerators, making a power-house of 
19,000 kilowatts ultimate capacity. Gal- 
leries will be built around all of the 
units, connecting by short bridges, per- 
mitting of easy communication, making, 
in effect, a secondary operating floor 
in the turbine room. The turbines will 
generate twenty-five-cvele, three-phase 
current at 6,600 volts for distribu- 
tion directly to the substations. The 
two 2,000-kilowatt units are already in- 
stalled, one of them being equipped with 
an ordinary type of surface condenser. 
All of the remaining units will have the 
latest type condensers, self-contained in 
the basement of the turbines. 

The intake and overflow conduits for 
the condensing water will run underneath 
the turbine floor approximately at the 
centre line. ‘There will be a small coal 
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bunker over the firing floor of each boiler, 
but the main storage room for coal will 
be outside of the power-house, back of 
the boiler room. Necessary means for dis- 
tributing the coal will be installed, the 
coal to be delivered from railroad cars 
in the storage room, and reclaiming it 
and delivering it to a svstem of convevers, 
which will distribute it among the bunk- 
ers. Cars running underneath the boilers 
will collect the ashes, and the same appa- 
ratus which distributes the coal over the 
storage area will be used for collecting 
the ashes from the cars and delivering it 
into railroad cars for disposal. 

Mechanical stokers supplied from over- 
head bunkers will feed the boilers, which 
will carry 175 pounds steam pressure. 
Superheat will be at 150 degrees at the 
same pressure. All of the auxiliary ma- 
chinery, with the possible exception of the 
coal-handling apparatus, will be steam 
driven, and all of these prime movers will 
exhaust into feed-water heaters. 

The controlling apparatus will be en- 
tirely contained in a switch house adjoin- 
ing the main generating room. All appa- 
ratus will be distributed among three 
galleries. The first gallery will contain 
the outgoing feeders and main generator 
leads. The second gallery will contain 
all the bus-har compartments, disconnect- 
ing switches and static apparatus, together 
with instrument transformers. The third 
gallery will contain both alternating and 
direct-current switchboards. The num- 
her of exciting units has not vet been de- 
termined, but there will probably be two 
or three in the first installation. In any 
case a booster battery will be installed 
with the plant, capable of performing 
alone the excitation function for the whole 


generator equipment for the period of one 
hour, 


Wireless Telegraphy on Trains. 

United States Consul Daniels, of Shef- 
field, England, reports that, by license of 
the postmaster-general, the Midland Rail- 
way Company is conducting a series of 
experiments in the vicinity of Derby to 
determine whether wireless telegraphy can 
be used in connection with their fast-train 
service between London and the north. 
The svstem adopted was conceived by Sir 
Oliver Lodge and Dr. Alexander Muir- 
head, who are assisting the electrical engi- 
neer of the railway. The difficultv with 
the aerial wire constituted the greatest 
problem. In order to test the idca under 
the most disadvantageous conditions, an 
old car was used as a receiving station. 
The aerial wires were carried on porcelain 
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insulators, the height of the wires varying 
from nine to fifteen inches above the cur- 


'vature of the roof. From the roof the 


wires are carried in a small cable through 
a special insulated fitting to the interior 
of the van to the receiving instrument. 
Here the message is written by a Lodge- 
Muirhead syphon recorder. The trans- 
mitting station is situated in a hut near 
Derby, with an installation of apparatus 
for sending the message into the air. Out- 
side the cabin is the aerial wire, which 
follows conventional lines, being support- 
ed upon masts forty feet from the ground 
and connected with a spark-gap and coil 
for increasing the strength of the elec- 
trical impulse discharged from the trans- 
mitting instruments at the station. The 
experimenters find the greatest difficulty 
is due to the large amount of electrical 
energy required to obtain successful con- 
versation on account of the short aerial 
wire used at the receiving station. 
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Blectric Railway Statistics for 
Great Britain. 

Some interesting statistics regarding 
electric railwavs in the United Kingdom 
(Great Britain and Ireland) are pub- 
lished in the London Electrician, Feb- 
ruary 2. The following is a brief sum- 
mary of the present situation: there are 
114 tramways supplied with power from 
combined lighting and traction stations. 
There are forty-seven tramways having 
their own power-houses, and there are ten 
electric railways in operation and five 
more under construction. In addition to 
the above there are nine tramways and 
light railways now being built, the par- 
ticulars of which are included in the fig- 
ures which follow. The figures show that 
the tendency to supply electric railways 
and lighting systems from the same 
power-house is still in favor. 

The 114 combined stations supply 1,190 
miles of road, or 1,860 miles of single 
track. The forty-seven tramways having 
their own power-houses have a mileage of 
780, which is equivalent to 1,180 miles 
of single track. The first group of tram- 
ways operate 5,060 cars and the latter 
4,360. The following statistics show the 
condition of the electric railway situation 
in England on January 1, 1905, which 
are interesting for comparison: there 
were 1,770 miles of road, equivalent to 
2.740 miles of single track. On Janu- 
ary 1, 1906, there were 1,970 miles of 
road, equivalent to 3,040 miles of single 
track, an increase of about eleven per 
cent in each case. At the beginning of 
1905 there were 106 miles of electrically 
equipped railroad, equivalent to 21% miles 
of track. At the beginning of the present 
vear there were 150 miles of road, or 28% 
miles of single track, an increase of forty- 
one and thirtv-four per cent. respectively. 
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Electrical Patents. 

Albert L. Marsh, Lake Bluff, Ill., has 
obtained a patent (811,859, February 6) 
for an improved electric resistance ele- 
ment, assigning it to the Hoskins Com- 
pany, Chicago, Ill. The object is to pro- 


vide as an improved electric resistance’ 


material a metal which has the property 
of being particularly low in electric con- 
ductivity, has a melting point exceeding 
that of pure copper, and may be drawn 
or otherwise shaped to form particularly 
durable, efficient and desirable strips, 
strands or filaments, suitable for use in 
the various connections where electric re- 
sistances are desirable. It has been dis- 
covered that the metals of what is termed 
the “chromium group,” particularly when 
nuxed with nickel, form an alloy having 
the properties of being very low in electric 
conductivity, very infusible, non-oxidiz- 
able to a very high degree, tough and suffi- 
ciently ductile to permit drawing or shap- 
ing it into wire or strip form to render it 
convenient for use as an electric resistance 
element. The chromium group herein re- 
ferred to, as defined, for example, in 
Watt’s Dictionary of Chemistry, consists 
of the metallic elements of groups No. VI 
(indicated by the even-numbered series), 
according to what is generally designated 
as Mendeleeff’s table. (See page 212, 
Remsen’s Chemistry, fifth edition, Henry 
Holt & Company, New York, 1898). 
These metals are chromium, molybdenum, 
tungsten and uranium. Any one of these 
metals is suitable for the purpose, though 
for various reasons chromium is preferably 
employed. Uranium at the present time is 
5o rare and expensive as to render its gen- 
eral use for this purpose commercially pro- 
hibitive, As the above metals possess char- 
acteristics in common which adapt them 
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to this purpose, any one of them may be 
employed, though when alloyed with nickel 
or cobalt, for example, proportions may 
vary to produce the best electric resist- 
ances, taking into consideration the neces- 
sary toughness and degree of ductility de- 
sirable for the particular purpose in hand. 
For example, the inventor has found that 
an alloy consisting of ninety per cent 
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nickel and ten per cent commercially pure 
chromium may be drawn into a fine wire 
and annealed, producing a tough metal 
having a melting point exceeding that of 
pure copper and with an electric resist- 
ance approximating that of pure copper. 
Its temperature coefficient is particu- 
larly low, it does not become crystal- 
line and brittle under heating and cool- 
ing, it resists oxidation to a remarkable 
degree under very high temperature, and 
likewise keeps a polish under all atmos- 
pheric conditions, even where corrosive 
fumes are present. 

John J. Dossert, of New York, N. Y., 
has obtained a patent (811,906, February 
6) for an improved electric coupling, as- 
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signing it to Dossert & Company, of the 
same place. The object of the invention 
is a connection or coupler for solid wires 
or cables, adapted to join and form good 
electrical and mechanical -connection for 
solid wires of the same diameter, solid 
wires of different diameters, cables of the 
same diameter, cables of different diam- 
eters, or solid wires and cables having the 
same or different diameters—that is to 
say, the coupling may form a satisfactory 
union for electrical conductors of what- 
ever description and of different sizes if 
for any reason such a union should be de- 
sirable. Moreover, the coupling may unite 
a conductor of either type to an end or 
terminal connection without being neces- 
sarily confined to the joining of the ends 
of two continuous conducting wires or 
cables. The principle upon which the in- 
vention is based is that of using coupling 
members having tapering interior surfaces 
in combination with split cones adapted 
to be compressed inside the coupling mem- 
bers. The internal diameters of the coup- 
ling members will be varied according to 
the size of the wire or cable to which a 
given member is to be attached. 

An improvement in electrical measuring 
instrument has been invented by Edwin 
E. Lehr, Wilkinsburg, Pa., and he has as- 
signed it to the Westinghouse Electric and 
Manufacturing Co. (811,645, February 6). 
The invention relates to alternating cur- 
rent electrical measuring instruments and 
particularly to instruments of this gen- 
eral class which are employed for indicat- 
ing the instantaneous values of the current 
in anv given circuit, as distinguished from 
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instruments which are employed for regis- 
tering or recording the total amount of 
current or energy traversing a given cir- 
cuit during a specific interval of time. 
The object of the invention is to provide 
an instrument of the character indicated 
which is simple, compact and inexpensive 
in construction and accurate in operation 
and the indicating member of which shall 
have a large arc of movement over a uni- 
form scale. A further object of the in- 
vention is to provide an instrument 
which is adapted to accurately indicate 
the current in an alternating-current 
circuit in which it is connected, irre- 
spective of a wave-form and frequency of 
alternations. The movable member or coil 
of this instrument constitutes the second- 
ary winding of a series transformer, the 
currents therein being induced, utilizing 
the principle of the dynamometer and 
avoiding the use of mercury cups and all 
other forms of flexible connections to the 
movable member. The invention consists 
in the combination with a laminated iron 
core comprising two approximately annu- 
lar portions located the one within the 
other and a substantially radial portion 
joining the same, of a stationary winding 
on one of the annular portions, a movable 
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coil closed upon itself and comprising one 
or more turns around the annular portion 
and adapted for movement about an axis 
coinciding with the axis of this portion, 
the plane of the coil being approximately 
radial to the centre of the core, means for 
opposing the movement of a movable coil, 
and means for indicating the degrec of 


movement. 
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The Hurzy System of Refloating Ships. 

An ingenious method of raising sunk 
ships has recently been devised by 
M. Pierre Hurzy. The system depends 
upon the use of calcium carbide for set- 
ting free gas when brought in contact 
with water. At suitable points in the 
vessel cases of carbide are placed, which, 
when brought in contact with water, force 
out the latter, thus emptying the vessel. 
The method may also be used for empty- 
ing floats after they have been attached 
to the ship. The success of the method 
depends upon obtaining an equal buoy- 
ancy at the different parts of the vessel. 
For this purpose cans of carbide are 
placed at the points which are to be emp- 
tied of water. They are fitted with ex- 
plosive caps, which are set off simultane- 
ously by an electric current. In this way 
the case is ruptured, water is admitted, 
and the emptying of all compartments 
begins simultaneously. It is suggested 
also by the inventor that the method can 
be used to advantage in operating float- 
ing docks, After such a dock has been 
sunk and has taken in the vessel to be 
lifted the water is expelled from the bal- 
last chambers by means of the acetylene 
gas set free from the carbide.—T rans- 
lated and abstracted from I’ Électricien 
(Paris), February 3. 

a 
The Up-to-Date Engineer. 

After mentioning some of the requisites 
of a successful engineer, such as deter- 
mination, energy and ambition, Mr. Ern- 
est C. R. Deepholts discusses here what 
he believes to be the proper method of 
training the technical student, and he out- 
lines such a course as conducted in one 
of the British government schools in the 
Far East. It is held that the young man 
should first get a good school education, 
and, by the time he is seventeen, enter 
a technical college. Here he must get 
a first-class practical and theoretical train- 
ing, which should last from three to five 
years, and cover the fundamentals of en- 
gineering, including civil, electrical and 
mechanical. As conducted in the school 
mentioned, during the first year three 
hours a day are spent in a carpenter shop, 
the remainder in the lecture and class- 
room, where scientific and mathematical 
subjects are taught. The second year deals 
with more advanced physics and gives 
training in surveying and mechanical 
draughting, the construction of masonry 
walls, sinking of wells, building of bridges, 
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etc., as well as practice in the blacksmith 
shop and foundry. During the third year 
practice in steam engines and applied me- 
chanics, and advanced instruction in phys- 
ics and electrical theory are given, while 
practice in general engineering is con- 
tinued. On the completion of this year 
the students standing highest in the school 
are allowed to serve as helpers in the 
school’s electrical plant, thus becoming fa- 
miliar with the care and operation of gas 
engines, oil engines and steam engines, 
as well as electrical machinery. The re- 
quirements in the classroom are some- 
what severe. Monthly examinations are 
given, at which a high percentage is re- 
quired to pass. This covers theoretical 
as well as practical work. At the end 
of each year a thorough examination is 
given in all the studies for that year and 
for the preceding year. This examination 
lasts about three weeks and is a thorough 
test of the man’s stamina and worth, as 
well as of his ability to review past sub- 
jects. During the student’s training at 
this school he lives in quarters provided 
for him and is governed by strict regula- 
tions.—Abstracted from the Electrical 
Review (London), February 2. 
A 


A New Pyrometer. 
M. Charles Féry, of Paris, has brought 
out a new type of pyrometer. The instru- 
ment, which is here described by M. E. 


„Langlet, is in principle a thermoelectric 


pyrometer, but differs from other forms in 
the method of heating the couple. To 
form the couple a small iron and a small 
constantan wire are rolled out to form 
thin strips. The ends of the two strips 
are then joined together by a minute 
drop of solder. This couple is placed in 
a protecting case, and is heated by focusing 
upon it the image of the body whose tem- 
perature is to be measured. The image 
may be thrown upon the couple either 
by means of a reflecting mirror or a sys- 
tem of lenses. A good deal of care is 
necessary in working up the details of 
the apparatus in order to secure accurate 
results. The couple is coated with lamp- 
black, so as to make it as nearly perfect 
as an absorber as possible. In the reflect- 
ing type of pvrometer this element is 
placed with its junction at the axis of 
a cylindrical case open at one end. The 
other end contains a concave reflecting 
mirror, which is formed of glass silvered 
on the outer surface. Such a mirror is 
nearly perfect as a reflector, but it has 


a slight objection, since the silver may be 
tarnished, particularly by sulphur gases. 


_If the silvering be placed on the back of 


the mirror the glass introduces an error, 
since it is not perfectly transparent. Gold 
may be used for coating the mirror, but 
is objectionable on account of its selective 
reflecting action. To obtain accurate re- 
sults it is necessary that the image of the 
hot body should be focused exactly upon 
the junction. To secure this the mirror 
is made adjustable along the case and is 
pierced at its centre so as to allow the 
junction to be inspected. The junction 
itself is placed between a pair of plane 
mirrors inclined to one another at an angle 
of about three degrees. Each of these 
mirrors, when viewed through the inspec- 
tion opening, reflects the real image 
formed by the concave mirror, but, due 
to the angularity of the test mirrors, the 
two images coincide only when the real 
image is exactly at the intersection of the 
test mirrors, and hence focused on the 
junction. The apparatus may be cali- 
brated in any way, and for values higher 
than those which can be accurately meas- 
ured by the calibrating device a charac- 
teristic curve is constructed, which 1s 
formed by extrapolation by means of 
Stefen’s law. To increase the range of 
the instrument it is fitted with a dia- 
phragm consisting of two sections, each 
of which has two quadrants cut out. 
These sections can he slipped the one over 
the other, and in this way decrease the 
amount of radiation which enters the ap- 
paratus. The telescopic type of pyrom- 
eter makes use of a pair of lenses instead 
of the concave mirror. A similar method 
of focusing the image upon the couple is 
employed. For taking indications of this 
pyrometer a galvanometer of the D’Arson- 
val type is employed. The pyrometer 
itself is generally fitted with a small ther- 
mometer for making the necessary tem- 
perature correction, though generally these 
are negligible. This apparatus is suit- 
able only for measuring the temperature 
of black body radiations, buf since, in gen- 
eral, the substance whose temperature to 
be determined is within a furnace, it 
behaves as a black body. If, however, it 
be not under such conditions the instru- 
ment acts as a pvyroscope, and not a 
pvrometer, but it gives concordant indi- 
cations. In order to determine the tem- 
perature of selective radiations M. Féry 
has devised an absorption pyrometer. This 
resembles somewhat Weber's photometer, 
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since by means of a selective screen radia- 
tions of but a single wave-length are 
allowed to enter the device and fall upon 
a suitable screen. In another section of the 
instrument is a pyrometric standard, which 
is merely a small kerosene lamp. By an 
arrangement of lenses and mirrors two 
images are thrown upon the screen, one 
intersecting the other, and these are ad- 
justed to equality by means of two taper- 
ing absorption screens, slipping the one 
over the other.—Translated and abstracted 
from La Revue Electrique (Paris), Janu- 
ary 30. 
a 
` Infra-Red Emission Spectra. 

All the infra-red lines predicted by 
our spectra] series formule end in the 
short wave-length just beyond the red. 
Any information as to the presence of 
lines beyond this point will aid in estab- 
lishing these formule upon a firmer, less 
empirical, basis than they have at pres- 
ent. Such an investigation has been con- 
ducted by Mr. W. W. Coblentz, who has 
examined the infra-red spectra of solids 
and of certain compounds. Two meth- 
ods are employed: the emission spectra 
of the electric arc struck between metallic 
electrodes .and carbon electrodes, the 
chlorides of the alkali metals being in- 
troduced into the arc, in some instance, 
and the spectra of gases in vacuum tubes. 
The difficulty encountered when using 
the arc is the large amount of heat radi- 
ated relatively to the light radiation. The 
vacuum tube, on the other hand, radiates 
but little heat. For these reasons two 
exploring devices were required. A radio- 
meter having a short period is necessary 
when employing the arc, so as to avoid 
errors due to the heating of the window 
and the consequent shifting of the zero 
reading. This device must have a short 
period, since the intensity of the radia- 
tion from the arc varies rapidly. When 
employing a vacuum tube the radiation is 
uniform and there is but little heat given 
out, but since the radiation is much less 
than that of the arc a more sensitive de- 
vice is requisite. Work was begun by ex- 
amining the spark spectra of metals like 
zinc, aluminum and copper. To examine 
the chlorides carbon electrodes, which had 
been hollowed out, the hollow being filled 
with compound, were used. The vacuum 
tube employed had electrodes of aluminum 
placed at right angles. It was connected 
to an air pump and had inserted a win- 
dow of rock salt, through which the radia- 
tion passed. These tubes were filled with 
different gases. It was found that in work- 
Ing with the are that the oxides of the 
metals give a strong black-body spectrum, 


ELECTRICAL REVIEW 


which obliterates any emission lines, if 
such be present. Using the chlorides of 
the alkali metals, the strong emission 
lines mapped by Snow were verified, but 
no further ones could be found. With 
a vacuum tube the vapors of water and 
alcohol and the gases, hydrogen, nitrogen, 
ammonia, carbon monoxide and carbon 
dioxide were examined. Alcohol, carbon 
dioxide and carbon monoxide showed one 
strong emission band. Nitrogen gave 
three strong emission lines in the infra- 
red. These lines behave differently from 
those for the carbon gases. With a con- 
stant current the intensity of the carbon 
band increases with the pressure, but never 
reaches a maximum. On the other hand, 
the nitrogen bands increase in intensity 
with an increase in pressure. become 8 
maximum with about two millimetres 
pressure and then decrease. At constant 
pressure all these lines increase with in- 
crease in current, as is true of the visible 
spectrum. Connecting condensers in 
parallel with the tube increase the in- 
tensity slightly, due to a corresponding 
increase in the tube. The emission spec- 
trum of alcohol shows that a vapor in 
a vacuum tube can emit a continuous 
spectrum.—A bstracted from the Physical 
Review (Lancaster), January. 
a 
The Gas Producer Plant of a Modern 
Gas-Engine Station. 

In a somewhat long discussion of the 
Occhelhauser gas engine, a detailed de- 
scription is given of the gas-producing 
plant at the naval construction works at 
Dalmuir, England. At this place are lo- 
cated the works of William Beardmore & 
Company, Limited. The power-plant con- 
tains eight sets of gas engines, represent- 
ing a total brake-horse-power of 4,800. 
Two of these engines are rated at 400 
horse-power, two at 500, one at 1,000 and 
one at 2,000 horse-power. The last four 
are directly connected to generators and 
the first two directly connected to vertical 
air compressors. ‘The electric power gen- 
erated is distributed throughout the works 
for various purposes. There is not a single 
steam engine in the plant, though there 
are three boilers, which supply steam for 
operating the blowers, pumps, conveying 
machinery, and for the producers. At the 
present time, however, the exhaust from 
the pumps has given sufficient steam for 
the producers’ requirements. All the ma- 
chine tools and cranes are operated by 
clectrie motors, the electrical-generating 
plant being rated at 2.800 kilowatts. The 
Lammers and forges and smithies are 
operated by compressed air on a regencra- 
tive system, the exhaust air being returned 
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to the compressors. The furnaces for heat- 
ing bars and plates are operated by gas 
from the producers, the mains for this 
purpose being carried through the works’ 
on built-up A-supports, which also carry 
the air pipes and electrical conductors.. 
The entire arrangement of the plant has 
been so satisfactory that an extension is 
now being made, although the plant was 
laid out not more than two years ago. The 
producers are of the Duff type, each 
capable of gasifying one ton of coal per 
hour. They are charged mechanically, 
coal being tipped from the railway wagons 
into a large ten-ton hopper, where it passes - 
through a breaker so as to reduce it to a 
uniform size. There are five producers, 
each fourteen feet inside diameter. They 
are lined with brick, reducing the dimen- 
sions to ten feet, six inches square. They 
are twenty-one feet, six inches high. A 
water lute is provided to enable the ashes 
to be drawn off without interfering with 
the working of the producers. The pro- 
ducers are spaced eighteen feet from cen- 
tre to centre. The air blast is provided by 
two blowers, each capable of supplying 
12,500 cubic feet of free air per minute 
at a water pressure of twenty-four inches. 
Each blower is sufficient for running all 
five producers. The air from the blowers 
is heated in a tower, down which flows 
the water formerly heated in the process 
of cooling the gas. Air at the same time 
takes up water vapor and becomes satu- 
rated. Exhaust steam is fed into the air 
main from this tower, and live steam can 
be provided if required. In the producers 
about three tons of steam and two and 
three-quarter tons of air are used in the 
combustion of each ton of coal. The air 
passes through a superheater before en- 
tering the producers. The gas, on leaving 
the producers, passes through a valve into 
the air-heating superheaters. Baffle plates 
are placed here to ensure that the air 
comes in contact with the entire tube sur- 
face. At this point the cleansing of the 
gas begins. There are pockets placed at 
stated intervals along the mains for collect- 
ing the soot and tar. A more important 
purification of the gas is carried out in 
the mechanical washer located in the pro- 
ducers. In this the gas is reduced to a 
temperature suitable for the recovery of 
ammonia, and is brought in contact with 
acidulated water, thus forming ammonia 
sulphate, which is recovered by crvstalliza- 
tion. This is done by passing the air up 
through an acid tower, down which the 
water flows in a continuous shower. From 
this point the gas is carried to the differ- 
ent furnaces., but is submitted to a further 
cleansing process before being used in the 
engines. This is done by passing it 
through sawdust scrubbers, which remove 
the last traces of tar. The engines are 
cooled by water supplied from a large 
tower. — Ahstracted from Engineering 
(Landon), February 2. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


The Fitchburg Gas and Electric Light 
Company, Fitchburg, Mass., is an example 
of the improvement accomplished through 
a svstematic effort in the right direction 
after new business. The matter of sell- 
ing current has been under the direction 
„of Mr. A. H. Kimball, superintendent of 
the electrical department. Mr. Kimball's 
motto has been persistency with continual 
personal solicitation. The department has 
compiled some facts and figures of actual 
conditions which exist in the city, show- 
ing exactly what all the power customers 
are doing. A tabulated form is compiled 
every six months, giving the names of 
all the power customers, the horsc-power 
in motors installed, the kilowatts used 
during the six months, the rate per year 
per horse-power installed and the average 
horse-power used, based on ten working 
hours per day, twenty-five days per month. 
The figures which are obtained in this 
way are extremely interesting, not only 
to the company, but also to the customers. 

Until recently it was very hard to con- 
vince a customer that if his require- 
ments called for a twenty-horse-power 
motor he would only have to pay for five 
or ten horse-power. The company's rec- 
ords show that beginning July 1, 1903, 
and compiling the statistics every six 
months to January 1, 1905, the per- 
centage of horse-power used to horse- 
power installed was only twenty-five per 
cent. The actual figures were as follows: 
24.28 per cent, 24.7 per cent and 25.5 
per cent. This shows that the character 
of the power load was intermittent, and 
the customer averaged only a payment for 
twenty-five per cent of the actual power 
which he had installed. 

Another point that has been very effec- 
tive in talking to new customers is to 
show them the rate per hour per horse- 
power installed for electric power com- 
pared with what would be charged for the 
same amount of power taken from a steam 
plant. This analvsis always showed rates 
very much in favor of the electric power. 

After a customer’s installation is started 
up the company makes a complete and de- 
tailed test showing his total friction load, 
total power load and also the individual 
friction and power load on each of the 
motors. This test the company has found 
is a great help to customers in showing 
them where a saving can be made by re- 


ducing their friction load. Some very 
surprising results have been obtained by 
comparing installations where motors were 
belted directly to the machines they were 
operating with installations in which lines 


been a great help in obtaining new busi- 
ness, as the prospective customer could 
be shown the actual results obtained by 
well-known concerns and individuals in 
the city; and presented conclusive evi- 


SIX MONTHS TO JANUARY 1, 1905. 


Horse Howes 
n 
Motors 
Machine shop ............eee0e0. 12%) . 
Printing office ..............0000- Lo 
Printing office ...............000- 3 
Coffee roaster ...........2 eee eee 5 
Geist mill s4esc26 sian er obi ee eee 30 
Printing office ................... 1 
Elevator sonnet ewrsccecwde wows 1 
Broom SNOD 6666665245 Soo wae 5 
Horse clipper ..... aE E aa a aca 2 
Coffee grinder ................2.. 2 
Shoe shop <5-8 6-5 4 his ia Sy a Eee a 3 
Wood yard ............e cee eee eee 5 
Machine shop .................005 25 
Machine shop ...............0008- 5 
Cash system ................006. 2 
Machine shop ...............008- 8 
Machine shop ...............-.06. 5 
Creamery hed ce Mw KTR rw eee 3 
Printing office ................... 10% 
Cash: system 2.5644 +384<4de sad 1t 
Jeweler ea ni 6 bate Gare oan dus m, 
Printing office ................... 2 
Cotton yarn manufacturing....... 90 
Leather store ............0000000- 5 
TOUNGEY «sigiso-bo te wanna hd ante aa Tl, 
Ice cream freezer................. 
Optician so .iwa ceed eke aw as aw Seed 1 
Tailor shop ................0000. 1 
Bindery * sce ekone se be Ee Bees 1 
Printing company ................ 15 
Saw manufacturing company...... 1421, 
Saw manufacturing company..... 5 
Wood yard .....sessosnssssuoseno 5 
Coffee grinder ................... y, 
Sausage manufacturer ............ 3 
Carpenter shop ................. 5 
Printing office ................... 3 
Wood turning ................... 421% 
Coffee grinder ................... 14 
Coffee roaster ................... 5 
Brass foundry ................... 3 
BOWEL viec da hg Reece wat oeae bok oaks 5 
Machine shop ................... 2 
Passenger elevator .............. 15 
Freight elevator ................. 10 
Elevator “siadewaiesh Rote ees ea eet a 91, 


Kilowatts 


Rate per Year Average 
Used per Horse-Power Horse-Power 
Six Months. Installed. Used. 
4,135 39.00 3.67 
65 43.20 0.058 
1,532 46.36 1.36 
27,640 53.84 24.47 
265 49.68 0.235 
921 149.22 0.82 
1,584 49.36 1.4 
121 21.60 0.1 
304 19.44 0.27 
417 17.98 0.37 
12,140 34.80 10.8 
758 24.56 0.67 
1,185 89.00 1.05 
2,988 48.68 2.65 
582 22.60 0.517 
400 24.60 0.35 
890 15.42 0.79 
982 106.06 0.87 
17 43.20 0.015 
103 21.60 0.09 
48,360 29.56 42.99 
158 17.28 0.14 
2,812 48.60 2.5 
205 24.93 0.2 
204 37.62 0.2 
260 - 48.24 0.23 
62 32.40 0.055 
5,474 39.10 4.87 
11,100 4.96 9.87 
1,878 55.56 1.67 
615 20.92 0.55 
37 43.20 0.033 
317 20.38 0.28 
98 6.48 0.08 
702 41.62 0.625 
10,320 18.86 9.16 
12 43.20 0.01 
212 17.28 0.188 
196 18.00 0.174 
102 21.60 0.09 
6,200 40.92 5.51 
850 8.40 0.75 
723 15.34 0.64 


A comparison of the power used by two firms in this citv doing the same 


elass of work. 


22-Horse-power Installed., 
Motor Direct Connected 


to Machines. 
1905 Average Horse Power Used. 
MAY erne eents 1.9 E 
June .....,.. 3.9 i 
July sena. 2.4 sk 
August ..... 403 “ 
September 3.6 “ 


of shafting with machines belted thereto 
were running. 

On July 1, 1903, the company had in 
operation in Fitchburg 234 horse-power 
in motors. To-day the total is something 
ever 1,500 horse-power, and the load is 
Increasing very rapidly. 

The accompanying tables which Mr. 
Kimball has very kindly supplied have 


30-Horse Power Installed, 
Motors Belted to Shafting and 
Machines Belted from Same. 


1905. Average Horse-Power Used. 
May Saricia ok 13.22 
June ....... 14. R 
July aN wey 11.84 “ 
August ..... 11.89 “ 
September 11.04 3 


dence that electric power was both eco- 
nomical and satisfactory. In fact, the 
electrie service has been so satisfactory 
that no customer has at any time made a 
change after once starting up an electrical 
equipment. In the accompanying tables 
the character of the shop is given, the 
names of the customers being withheld 
for obvious reasons, 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Water-Wheel Governor. 

The National Water-Wheel Governor 
Company, Akron, Ohio, has placed on the 
market a new type of water-wheel governor 
entirely eliminating pawls, ratchets, trips 
or slides in its construction. 

The maker claims that the governor 
shown in the accompanying illustration is 
peculiarly fitted for the exacting require- 
ments of water-wheel governing. As may 
be seen from the illustration, a double- 
ended cone clutch and two outer friction 
cones are mounted on the pulley shaft. 


rection and can be placed on either end 
of its shaft. 

A powerful electromagnet or solenoid 
plunger is attached to a fulcrumed lever, 
and this lever presses the cone clutch one 
way or the other to effect the movement 
of the gate. The governor is thus elec- 
trically tripped, giving practically an in- 
stantaneous response, as the outer clutches 
are in constant rotation. A quick-acting 
spring governor head operates a small 
lever, and this lever closes the circuit one 
way or the other, as the case may be. The 


New Type WATER-WHEEL GuVERNOR. 


One of these outer cones is keyed to the 
shaft and drives the other outer cone 
in a reverse direction by means of an 
idler gear, The gate movement is thus 
effected by pressing the cone against one 
or the other (as the case may be) of the 
Outer clutches. The double-ended cone 
1S Spur-geared to the master gear, through 
which is passed the gate-moving shaft. 
Attachment can he made at either end 
of this shaft to the gate shafting. The 
driving pulley can rotate in either di- 


electrical coil is properly encased or ar- 
mored, and, if electricity is not conveni- 
ent, the manufacturer is prepared to fur- 
nish a small dynamo which can be piaced 
where desired. 

The New Type Westinghouse 

Horizontal Double-Acting 
Gas Engine. 

In the last issue of the ELECTRICAL 
REviEw there appeared a brief description 
of the equipment of the Warren & James- 


town Street Railway. A feature of this 
installation is the adoption of the new type 
of horizontal double-acting gas engine 
built by the Westinghouse Machine Com- 
pany. The builder has sought to con- 
struct a prime mover best suited from all 
standpoints to the American market—un- 
complicated in design, simple to operate. 
substantial and permanent in construction. 
reliable in its working, and possessing the 
best economy compatible with the more 
necessary elements of simplicity. The re- 
semblance to approved steam-engine prac- 
tice is strong; in fact, the engine stands 
not as an example of radical change in 
structure but as an adaptation to gas 
working of the ample steam experience 
of the builder in Corliss engines. Sym- 
metrical design has been adopted wherever 
possible, notably in the cylinder casting 
with its symmetrical valve chambers and 
in the pistons. A relay-governing system 
has been devised which has proven entirely 
adequate in respect to both regulation and 
parallel working. The absolute necessity 
of accessible parts has largely influenced 
the design of the engine and resulted in 
its elevation to such height that all parts 
are above floor level. Inspection and clean- 
ing, especially of cylinders, is possible 
without dismantling the engine. 
Possibility of injury from neglect has 
been avoided by providing automatic auxil- 
jaries, both oil and cooling water being 
delivered under gravity head, cylinder oil 
by positive pressure and compressed air 
for starting from storage reservoirs. The 
starting arrangement has proven particu- 


„larly efficient, and with only two opera- 


tions, viz., opening of gas and air valves, 
the engine automatically starts and comes 
up to speed under its own ignition without 
further attention. On large engines con- 
siderably less than a minute is required to 
bring the engine up to speed, and, if de- 
sirable, a number of engines in a station 
may be simultaneously started from one 
point within this period of time. To en- 
sure the greatest degree of reliability a 
duplicate system of igniters is employed 
with four different combinations in each 
combustion chamber. Any igniter may be 
replaced while the engine is in service, and 
in case of necessity any cylinder may be 
isolated for repairs during operation. 

The Beau de Rochas or four-stroke cycle 
is used, which, with the tandem arrange- 
ment, gives a power impulse with cach suc- 
cessive stroke of the engine. Cylinders are 
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twenty-one inches in diameter by thirty- 
inch stroke, the unit running at a nomi- 
nal speed of 150 revolutions per minute. 

The cylinders are symmetrical about 
both axes, supported free from founda- 
tions by front, centre and rear housings. 
Front housings are anchored; the remain- 
der of engine is free to adjust itself to 
temperature changes. Jacket walls are 
cast free; the interior of cylinders are ac- 
cessible from above and below through 
valve openings without removing heads. 

The crank shaft is solid forged steel, 
with positive pressure oiling at pin. 

The bearings are of segmental construc- 
tion, wedge adjusted, with water-cooled 
shells. 

The crossheads are of cast steel, with 
bored guides and adjustable slippers. 

The pistons are in one piece, cast sym- 
metrically about both axes without in- 
ternal ribs and mounted permanently on 
the piston rod. They are water-cooled 
and floated free from the cylinder walls. 

The piston rods are of nickel steel with 
bored water duct, made in two parts to 
facilitate handling and united at centre 
crosshead. The rear piston may be dis- 
connected. 

The packing is of the segmental metal- 
lic type, floating about rod and internaily 
lubricated. 

The valves are all steel of the poppet 
type, spring-seated in direction of press- 
ure and removable in one piece with bon- 
net. 

There is one inlet valve for each cylin- 
der end, combining the functions of mix- 
ing, governing and admission. Each valve 
is under direct governor control. 

The exhaust valve is raised by a mul- 
tiplying lever system giving heavy force 
at start, followed by rapid opening. These 
valves are water-cooled and always full of 
water. 

A balanced relay system of governing 
is used, an auxiliary oil cylinder doing 
all work of actuating the main valve. 
There is a sensitive centrifugal regulator 
positively driven; likewise an auxiliary oil 
pump supplying the relay system. The 
governing equipment includes a manual 
synchronizing adjustment for alternating- 
current working. 

The ignition is of the hammer-break 
type, in duplicate, with two independent 
sources of current. The point of ignition 
is changeable and the igniter plugs re» 
movable while the engine is running, and 
there is an automatic safcty stop inter- 
posed in the igniter circuits. 
~ The circulation includes separate water 
circuits for each important part, with 
open funnel discharge. The pistons are 
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maintained at even temperatures by a 
double-ended plunger pump attached to 
the centre crosshead. There is a gravity 
water supply for the entire engine, with an 
automatic motor-driven pump for main- 
taining constant head. 

The oiling system includes a gravity 
flush system for engine oil with filter and 
positive-driven return pump. For cylin- 
der oil there is a positive timed injection 
from sight-feed pumps driven by the en- 
gine. 


Electric Hoisting Machinery. 


The Crocker-Wheeler Company, Am- 
pere, N. J., has designed a number of 
applications of electric motors to the driv- 
ing of hoisting machinery. Within the 
past few years the use of electric motors 
for operating all classes of hoisting ma- 
chinery has greatly increased. This is 
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Fig. 1 shows a Crocker-Wheeler stand- 
ard electric hoist. This hoist is provided 
with a winding drum driven by a motor 
through a double run of spur gearing. 
The drum is free to revolve on the shaft, 
but is thrown into engagement with the 
gearing by means of a friction clutch 
operated by a hand lever. When the drum 
is disengaged from the clutch its motion 
may be regulated or stopped by means 
of a band brake operated by a foot lever. 
This lever is counter-balanced, so that 
the brake is instantly released as soon as 
the foot is removed from the lever. 

The motor is operated by a reversible 


drum controller providing twelve or more 


speeds in both directions. The location 
of the controller handle, foot lever and 
friction clutch is such as to place them 
all within easy reach of the operator. The 
motor is of the fully enclosed type with a 
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Fic. 1.—CROCKER-WHEELER STANDARD ELECTRIC HOIst. 


especially due to the adaptability of 
motors for this purpose. The advantage 
of being able to dispense with a boiler in 
the case of a steam-driven hoist, or a 
compressor, in the case of the pneumatic 
hoist, rendering the machinery easier to 
transport and subject to less attendance, 
is being clearly recognized by many in- 
terests who are eager to adopt an eco- 
nomical hoisting process. 

Electric hoists are effectively employed 
on wharves and docks for coaling and for 
loading and discharging freights and car- 
goes. They are also used for handling 
all kinds of merchandise in warehouses. 
The drum hoist provided with a winch 
head is of great assistance on shipboard, 
the drum being used for handling car- 
goes, as well as boats, while the winch 
head is used for warping the ship into 
the dock or for changing its position along 
the wharf. 


compound winding especially suited to 
this class of work. 

In operation the motor may be run 
continuously and the motion of the drum 
controlled by means of the friction clutch 
and band brake; or, when the class of 
service demands, the friction clutch may 
be engaged and the motion of the drum 
regulated by the controller. . 

The average rope-speed of these hoists 
ranges from 150 to 200 feet per minute, 
the weight of load ranging from 800 
pounds to 4,500 pounds. 

Fig. 2 shows the Crocker-Wheeler 
standard electric winch. This machine 
is designed to carry two winch heads, oue 
being mounted on each side of the ma- 
chine shaft. The heads are keyed to this 
shaft and the drive from the motor 1S 
through a double run of spur gearing: 
The winch heads are ribbed so as to pro- 
vide a secure hold on the rope and a fric- 
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tion band brake is applied to the side of 
the gear npon the main shaft. This brake 
is controlled by two levers, so that it may 
be operated from each side of the winch. 

The motor equipment and controller 
are the same as are furnished with the 


- standard hoists, but the controller in this 


case is placed at the rear, so that the 


Fic. 2.—CROCKER-WHAKELER STANDARD ELECTRIC WINCH. 


operator, when he stands at the control- 
ler, is able to handle a rope coming from 
either winch head. In operation the 
motor may be run continuously, or its 
speed may be regulated as desired by 
means of the drum controller. The 
average rope-speeds of these winches 
range from 130 to 135 feet per minute, 
the weight of load ranging from 1,000 
pounds to 7,000 pounds. 

Fig. 3 shows a motor operating a double- 
drum hoist, built by the National Hoist- 
ing Engine Company. These double-drum 
hoists may be furnished in sizes from 
seven and one-half to thirty-five horse- 
power. The hoists are especially designed 
for boom derrick work, having two drums, 
one for raising and lowering the boom 
and the other for handling the load. 
This hoist has also a reversible boom- 
swinging drum. The hoisting drums are 
provided with shrouded ratchets and 
pawls of ample strength to hold securely 
any load within the capacity of the hoist. 
The swinging drum is so arranged that 
there can be no fouling of the lines, since 
they are always under uniform tension, 
one unwinding while the other is winding 
up. 

The motor equipment of this hoist is 
the same as has been described for the 
single-drum hoists. This machine may 
also be provided with winch heads 
mounted on the outer end of the drum 
shafts. It is also supplied with or with- 
out the boom-swinging drum, as desired. 


ELECTRICAL REVIEW 


Hydroelectric Elevator in Tudor 

Apartment Building, Chicago. 

The accompanying views illustrate the 
electrically driven hydraulic machinery for 
operating the passenger elevator of the 
Tudor building, a five-story apartment 
house situated at the corner of Forty-third 
street and Ellis avenue, Chicago, Ill. The 


plant constitutes a most interesting appli- 
cation of the induction motor to the op- 
eration of hydraulic passenger elevators. 
Referring to the accompanying illus- 
tration, Fig. 1, the motor is a fifteen- 
horse-power, 220-volt General Electric 
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8 by 10 vertical single-acting triplex pump, 
which discharges into a compression tank 
against an average pressure of eighty 
pounds per square inch, thereby providing 
the necessary hydraulic power for operat- 
ing the elevator. 

At the right in Fig. 1 may be seen the 
weight lever and weight of a Mason regu- 


Fic. 3.—MotTor-DrkIVEN, DoUBLE-DrvuM Horst. 


lator which starts and stops the motor 
through the instrumentality of a form I 
oil switch. Fig. 2 clearly shows this con- 
trolling apparatus. It will be seen that 
the operating lever of the regulator is con- 
nected to the lever of the oil switch. The 


Fic. 1.—INDctcTion Motor BELTED TO TRIPLEX PUMP FoR OPERATING HYDRAULIC ELEVATOR. 


Company’s form K induction motor, tak- 
ing current from the mains of the Com- 
monwealth Electric Company, and 18 pro- 
vided with a special high-resistance rotor 
in order that the starting current may 
not attain a high enough value to inter- 
fere with the voltage regulation of the 
supply circuit. The motor is belted to an 


spring attachment, with which the oil 
switch is ordinarily equipped in order to 
give a quick break, was removed, as the 
motion of the Mason regulator is positive 
and gives a speed of about eight inches per 
second at the operating lever. 

When this controlling apparatus was 
first installed the regulator was set to start 
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the motor when the pressure fell to seventy 
pounds and to stop the motor when the 
pressure rose to eighty-five pounds. Later 
it was found that a pressure of thirty- 
five pounds was sufficient to operate the 
elevator with average load. The adjust- 
ment of the regulator was accordingly 
changed so as to start and stop the motor 
less frequently, thus giving longer periods 
of work and rest. With the motor shut 
down after having brought the pressure 
to the maximum, the elevator makes three 
average trips before the pressure falls to 
the point at which the regulator operates 
to start the motor. It takes about three 
minutes after the motor ia started to bring 
the pressure back to the maximum, and 
the motor delivers thirteen and one-half 
horse-power when operating against the 
maximum pressure. 

Notable features of this installation are 
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nomically and satisfactorily by the above- 
described method—an induction motor- 
driven hydraulic elevator machinery— 

than by other methods of electric drive. 
— <> 

Iron-Clad Cabinets. 

The Troy Electrical Company, 1924 
Sixth street, Troy, N. Y., has placed on 
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peres. With this type the branches leave 
from the top and bottom of the cabinet 
and the mains enter through the side. 
Fig. 3 shows a similar type made with 
either two or three-wire mains, with the 
branches leaving the sides, the mains en- 
tering from either the top or the bottom. 
Fig. 4 shows the iron-clad New Code 


Fria. 1.—IRoN-CLaAD ENCLOSED Fuss CUTOUT. 


the market a line of iron-clad electrical 
specialties. Fig. 1 shows an iron-clad New 
Code standard underwriters’ enclosed fuse 
cutout. This cutout is made in sizes from 
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its simplicity and the fact that it utilizes 
standard apparatus; the only special fea- 
tures being the omission of the quick-break 
spring from the oil switch and the substi- 
tution of a high-resistance rotor in the 
otherwise standard induction motor. 

The installation was put into service 
about the first of June of last year and 
has been operated continuously ever since, 
with very little attention and with no ex- 
pense except for current, which is costing 
the owner $40 per month, at ten cents 
per kilowatt-hour. The previous cost of 
operating (with steam) was $95 per month 
for fuel and $35 per month for night 
engineer, a total of $130 per month. 

There are undoubtedly many similar cases 
where elevators can be operated more eco- 


one ampere to thirty amperes; thirty-one 
amperes to sixty amperes with the New 
Code ferrule contact. From sixty-one am- 
peres to 600 amperes the cutouts are made 
in the standard New Code knife-blade 
contact. 


standard entrance switch, which is made 
up in the plug-fused combination type up 
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Fie, 2.—IRON-CLAD CUTOUT AND SWITCH 
CABINET. 


to thirty amperes, and up to sixty amperes 
in the New Code enclosed fused ferrule- 
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Frc, 3.—IRon-CLaD CUTOUT AND SWITCH 
CABINET. 


contact type. From sixty-one amperes 
to 600 amperes this entrance switch is 


Fig. 4.—IRon-CLap ENTRANCE SWITCH. 


Fig. 2 shows a New Code iron-clad un- 
derwriters’ standard cutout and switch 
cabinet in sizes from one to thirty am- 


made up with the enclosed fuse standard 
knife-blade contact, either single-pole, 
double-pole, three or four-pole. 


—_—— eee eee, 
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A Gasoline-Electric Car. 
Within the last few vears a great deal 
of attention has been paid to the elec- 
tric omnibus and the gasoline-electric car. 
Quite recently a gasoline-electric car, 


built by the Strang Electric Railway 
Car Company, of New York city, left 
New York for a trip to San Francisco 


via the West Shore, New York Central, - 


Michigan Southern, Rock Island, Sl. 
Louis & San Francisco, and Southern 
Pacific railroads. The car, which is 
of special construction, was built by 
the J. G. Brill Company, Philadelphia. 
Pa. The Brill company is building 
several more cars of the same type, 
each of which will measure fifty-two feet 
nine inches ofer the vestibule. These 
cars have smoking and passenger com- 
partments, and are mounted on high-speed 
trucks of the Brill No. 27-E type. 

The advantage of the Strang system is 
that it requires an engine only large 
enough to develop the average power used. 
The engine was designed by Lars G. Nil- 
son, chief engineer of the Strang Electric 
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partially opposed, three on each side, and 
are set at an angle of ninety degrees to 
each other. The engine frame is a sub- 


stantial cast-steel structure, securely bolted 
to a rectangular base of the same metal. 
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GASOLINE-ELECTRIC CAR. 


The weight of the entire engine is reduced 
by using aluminum for covering parts 
where there is no strain. Kerosene, alco- 
hol or crude oil may be used instead of 
gasoline, with a slight change of adjust- 
ment of the vaporizer. High-tension or 
jump-spark ignition is used. The oil is 
contained in a reservoir placed beside the 
base of the engine, and is pumped to the 
different bearings, being returned to a 
filter located over the reservoir after use. 
A centrifugal pump, belted to the fly- 
wheel, draws water from a tank in the 
vestibule at the centre of the car and 
forces it through the cylinder jackets and 
to radiating pipes upon the roof. In cold 
weather the passenger compartment is 
heated by the water from the cylinder 
jackets. The gasoline is stored in safety 
tanks underneath the car floor, and is 
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The electrical equipment consists of a 
fifty-kilowatt, 250-volt, direct-current gen- 
erator, directly coupled to the gasoline 
engine; two fiftv-horse-power, series- 
wound motors of the regular street rail- 


wav type; two K-13 controllers and a 
storage battery of 112 cells having 200- 
amipere-hours capacity. 

For running on a level track under ordi- 
nary conditions the current goes directly 
from the generator to the motors, but 
when coasting down grade, slowing-up or 
standing still, the surplus current is taken 
up by the batteries, furnishing the extra 
power necessary for acceleration and for 
ascending steep grades. This arrange- 
ment is entirely automatic. 

The switchboard is placed against the 
left side of the engine compartment 
within. easy reach of the operator. It in- 
cludes a voltmeter, ammeter, starting 
rheostat and spark control. The platform 
at the rear of the car is equipped with 
a controller and a combination volt and 
ammeter. 
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Railway Car Company, the builder. The 
engine is of the four-cycle type, and has 
six eight-inch by ten-inch cylinders. To 
secure a short crank shaft and reduce vi- 
bration to a minimum, the cylinders are 


pumped to an overflow cup at the side of 
the vaporizer, the excess being returned 
to the tank by another pipe. The cells 
of the storage battery are placed on a 
cradle underneath the centre of the car. 


The maximum speed of the car is fifty 
miles per hour. The average gasoline con- 
sumption is 0.45 gallon per car-mile. One 
hundred gallons of gasoline are carried, 
which gives a radius of 225 miles. 
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Insulating Material. 

The Clark Electric and Manufacturing 
Company, 26 Cortlandt street, New York 
city, has placed on the market an ex- 
tensive line of insulating devices, some of 
these possessing features of more than 
ordinary merit. 

Fig. 1 shows a Clark standard insulator 
clamp. This clamp is designed for use 
with standard insulators. The two clamps 
are tightened firmly to the conductor on 
each side of the insulator by means of 
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of the insulator in such a position on 
the conductor as to prevent it from be- 
ing lifted from the insulator, but per- 
mitting either a vertical or horizontal 
swing being transmitted from one span 
to the next without throwing undue strain 
upon the conductor. 

Fig. 3 shows a type A interlocking 
insulator clamp. This clamp is designed 
to hold the cable or transmission con- 
ductor in the groove of the insulator. 
The insulator is constructed with an 


Fic. 1.—CLaRK STANDARD [yaULaTOR CLAMP. 


the bolt and nut. The projecting lips 
engaging the grooves of the insulator 
transfer the end strain to the porcelain 
in an effective manner. The loops sur- 
rounding the neck of the insulator hold 
the clamps in position and prevent the 
conductor from being lifted from the 
groove. 

Fig. 2 shows the type A angle-locking 
insulator clamp. This clamp is designed 
to clamp firmly upon the transmission 
conductor with two stud bolts, and nuts, 


Fia. 2.—ANGLE-LOCKING INSULATOR CLAMP. 


the angle of the clamp fitting into an 
angular recess in the porcelain insulator 
below and around the groove of the in- 
sulator. One clamp is used on each side 


under-cut recess on each side of the groove 
in the centre of the insulator top, so 
that when the clamp is in position it is 
interlocked under the projecting portion 
in such a manner that the wire can not 
be removed or the clamp separated from 
the insulator without unlocking the clamp. 

The construction is such that the end 
strain on the clamp is distributed so that 


Fic. 3.—INTERLOCKING INSULATOR CLAMP. 


excessive pressure will not be concen- 
trated on a small area of the porcelain. 
At the same time sufficient clearance is 
allowed so that the cable and clamp may 
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move freely when the cable or conductor 
is in place in the insulator. 


Fic. 4.—Position oF INTERLOCKING CLAMP 


ON INSULATOR. 


Fig. 4 shows the position of the clamp 
in the insulator. 


l ee 

A New Coil Current Indicator. 
The Connecticut Telephone and Elec- 

tric Company, Meriden, Ct., has placed 


‘* CONNECTICUT” COIL CURRENT INDICATOR. 
on the market a coil current indicator, 
the application of which is shown in the 
accompanying illustration. This device 
consists of a special form of 
indicating meter, attached to 
which is a double conducting 
cord and metallic circuit plug. 
With this instrument it is pos- 
sible at any time to see just 
how much current is being 
drawn from the battery. In 
operating, the running plug 18 
removed and the metallic plug 
attached to the meter is pushed 
into the jack from which the 
running plug has been re- 
moved. This throws the 1n- 
strument into circuit and in- 
dicates the amount of cur- 
rent passing through the coil. 
The application of this de- 
vice will result, in many cases, 
in the cutting down of the 
amount of current used for 
firing the charge. Increasing 
the tension of the vibrator increases the 
amount of current passing, and often 
there is more current used than is neces- 
sary. 
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DOMESTIC AND EXPORT. 


FOR MILWAUKEE (WIS.) CITY LIGHTING PLANT—Mayor 
Rose, Milwaukee, Wis., on February 7 signed the ordinance passed 
by the council providing for the issue of $150,000 in bonds to pay 
for a site and other preliminaries for a municipal lighting plant. 


CHICAGO TELEPHONE COMPANY RECEIVES SETBACK 
FROM SUPREME COURT—The Illinois Supreme Court has ren- 
dered an opinion upholding the 1889 ordinance, making the Chicago 
Telephone Company amenable for $500,000 in excess charges suits, 
and indicates a further possible $500,000 owing to the city for com- 
pensation. The opinion also makes the rates on business telephones 
$125 a year, instead of $175 as previously charged. 


CALIFORNIA POWER COMPANIES CONSOLIDATE—The 
Stanislaus Electric Power Company and the Tuolumne County 
Water and Electric Power Company have been consolidated and it 
is understood that the interests concerned in the consolidation will 
build a new $10,000,000 plant in the near future. The properties 
which have been acquired are of considerable extent on the Stanis- 
laus river and on the Tuolumne river, together with more than 180 
miles of ditches conveying water from the streams. 


CUMBERLAND TELEPHONE COMPANY INCREASES ITS 
CAPITAL--At a meeting of the stockholders of the Cumberland 
Telephone Company, held at Hopkinsville, Ky., February 1, an 
increase of $3,300,000 in the capital stock was voted. This increase 
makes the company’s capitalization $17,000,000. The proceeds of 
the new issue of stock will be used for extensions to the system. 
Each of the stockholders will be allowed to purchase at par an 
amount of new stock not to exceed twenty-five per cent of his 
present holdings. The company is preparing to build at Nashville, 
Tenn., a plant for the manufacture of everything used in the system. 


LARGE POWER PLANT PLANNED FOR HELENA, MONT.— 
A second dam is being built across the Missouri river near Helena 
to back up the water and form a lake several miles in width. It 
is purposed to build a second plant similar to that now operated by 
the Helena Power Transmission Company. Four large induction 
motors have been ordered for the 10,000-ton concentrator of the 
Washoe company at Anaconda, and these will be operated by power 
furnished by the electrical company. Power is to be transinitted 
about one hundred miles at 70,000 volts. 


NEW IDAHO ELECTRIC LINE—The Salmon River Power Com- 
pany and the Central Idaho Development Company were incor- 
porated February 7 at Lewiston, Idaho. The first-named company 
will furnish power for the Lewiston-Grangeville electric line and 
the latter company will act as the holding company which is to 
build the road as well as the power plant. The capital of the power 
Company is $2,000,000 and of the development company $250,000. 
The incorporators, who are the same for both companies, are G. W. 
Thompson, T. S. Ward, John McCormack and F. J. Randolph, of 
Lewiston; J. A. Crom, Westlake; Robert H. Jones, Grangeville; and 
A. C. Bitzen, Nez Perce. 


MARYLAND TELEPHONE COMPANY CAN CHARGE HIGHER 
RATE—The Court of Appeals has handed down an opinion in the 
case of the Charles Simon’s Sons Company against the Maryland 
Telephone Company, giving the telephone company the right to 
increase its rates. The suit was brought by the Charles Simon’s 
Sons Company as a result of the Maryland Telephone Company’s 
increasing its rates after they had been fixed by city ordinance. 
It was contended at the time, on behalf of the telephone company, 
that the cost of service had greatly increased and that the service 
was superior to that given at the time of the passage of the ordi- 
nance. Last summer an opinion was handed down by Judge Harlan 
in the Circuit Court, in which the suit was brought, upholding the 
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contention of the subscribers of the company, that the company 
could not charge more than the prices fixed by ordinance. 


MERGER OF MICHIGAN LIGHTING AND POWER COM- 
PANIES—The North American Company is planning a merger of 
industrial interests involving the greater number of all the power 
and lighting plants in the southeastern part of Michigan. The 
various links in the combination are said to be as follows: the 
Detroit Edison Company, the Central Heating Company, Detroit; the 
Ypsilanti power plant, the Grasse Point plant, the Ann Arbor power 
plant, power plants at Port Huron, Pontiac, Kalamazoo and Jackson. 
It is said to be part of the scheme to erect a large dam at Ann 
Arbor, to form a chain of lakes five miles in length, and a parkway 
along the Huron river. The North American Company controls the 
Detroit Edison Company and recently purchased the Ypsilanti power 
plant. The company has brought the Grasse Point plant and is 
negotiating now for the purchase of the Pontiac power plant. 


TO UTILIZE UPPER NEW YORK WATERSHED FOR ELEC- 
TRIC POWER—The report of Wallace C. Johnson, engineer member 
of the New York state river improvement commission, states that 
a series of reservoirs could be constructed in the vicinity of Albany, 
Troy and Rensselaer, N. Y., and effect a total reservoir capacity of 
54,000,000,000 cubic feet. The spring floods, so destructive along the 
Hudson and Mohawk river valleys, could be controlled by the con- 
struction of a system of water storage reservoirs, and these reser- 
voirs could be utilized in generating electric power, the sale of 
which, it is betieved, would be ample to meet the expense of estab- 
lishing the reservoirs and afford an income at the same time. The 
present commission is composed of Attorney-General Mayer as 
president, State Engineer and Surveyor H. A. Van Alstyne, Super- 
intendent of Public Works N. V. Franchot, Forest, Fish and Game 
Commissioner James Whipple and Wallace C. Johnson. 


SALTILLO, MEXICO, ELECTRIC LIGHT AND POWER 
PLANT—A proposition is under way to furnish Saltillo, Mexico, 
with an electric light and power plant in the near future. The 
waterfall near Arteaga, a small village near Saltillo, is to be utilized, 
and unless unforeseen delays occur, actual construction will be 
started shortly. Preliminary surveys have already been made. 
The lighting system in Saltillo was up to a short time ago adequate 
for the needs of the town, but with the growth of the city and the 
establishment of new business houses it has been decided that a new 
company could find many customers. Mr. Alfred Lilliendahl has 
secured valuable concessions from the government and has inter- 
ested northern capitalists in the undertaking. If the new plant 
proves successful an electric car line will probably be established 


between Saltillo and Arteaga. The line would pass the cotton fac- 


tories at Aurora and La Libertad, getting all the traffic from these 
settlements as well as from the ranches and hamlets in the neigh- 
borhood. 


LOWER TELEPHONE RATES IN EXCHANGE FOR NEW 
FRANCHISE IN CHICAGO—The Chicago Telephone Company has 
submitted a new schedule to the council committee on gas, oil and 
electric light for the city of Chicago. The company’s franchise 
expires in three years, and in return for reduced rates the cor- 
poration demands a twenty-year extension of its agreement with 
the city. The company will, it is said, abolish all toll charges within 
the corporate limits of Chicago and make the Chicago exchange 
coextensive with the existing city boundary lines. The company 
will be required, under the agreement, to pay three per cent of ite 
annual gross receipts to the city. The officers informed the com- 
mittee that under the proposed agreement the company will be put 
to an expense of $15,000,000 to make the necessary extensions and 
improvements required for effective public service. General Manager 


Hibbard stated that the company was considering the plan of abol- 


ishing all toll lines within the city limits and connecting all lines 
with the Chicago exchange, 
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TELEPHONE AND TELEGRAPH. 


OMAHA, NEB.—The Nebraska Telephone Company will estab- 
lish a plant at Florence. 


OAKLAND, CAL.—The Sunset Telephone Company will improve 
its service at West Berkeley. 


SOLEBURY, PA.—The Bell Telephone Company is extending 
its line from New Hope to Centre Hill. 


WEBSTER CITY, IOWA—The Martin Telephone Company has. 


completed a local circuit to Waterloo. 


READING, PA.—The Conestoga Telephone Company is extend- 
ing its lines to Stonersville and Yellow House. 


STERLING, ILL.—The Interstate Telephone Company will expend 


about $10,000 in the spring, laying new cables and replacing old 
ones. 


ROCKAWAY BEACH, L. I., N. Y.—The New York & New Jersey 


Telephone Company will erect a central exchange at Rockaway 
Beach. 


BURLINGTON, I0WA—The Iowa Telephone Company has 


secured a site upon which it will erect a two-story exchange in 
the spring. 


ONEIDA, N. Y.—A franchise has been granted the Central New 
York Telephone Company to place its wires underground in the 
business portion of Oneida. 


LORAIN, OH1O—Officers of the Bell Telephone Company are 
making preparations to begin the Operation of a local system, for 
which a franchise was received nearly a year ago. 


BUTTE, MONT.—The Rocky Mountain Bell Telephone Company 
has decided to build a line from Missoula to Kalispell, and is con- 
templating an extension from Billings to Miles. 


ATTICA, N. Y.—Work has been commenced at Afexander village 
in the construction of a telephone system, under the franchise 
recently granted the Inter-Ocean Telephone Company. 


OAKLAND, CAL.—The mayor of Oakland has approved the 
ordinance granting a franchise to the Home Telephone Company, 
of Alameda county, for a complete system in Oakland. 


EDWALL, WASH.—The Colville Road Telephone Company has 
elected the following officers: M. Brislawn, president; J. J. Brown, 
secretary; Peter McGough, treasurer. The company will erect a 
line from Sprague to Edwall. 


NASHVILLE, ILL.—The Addieville Progressive Telephone Com- . 


pany has elected the following officers: president, L. W. Kokesh, of 
Elkhorn; secretary, C. N. Rountree, of Elkhorn; treasurer, Emil D. 
Garlich, of Plum Hill; director, C. N. Rountree, of Elkhorn. 


TROY, N. Y.—The Hudson River Telephone Company is said 
to have secured the lease of telephone lines in the northern part 
of the Adirondacks, north of Warrensburg, owned by William 
Rooney, which the Commercial Union Company has been leasing. 


KANSAS CITY, MO.—Several farmers, living south of Oak Grove, 
have organized a telephone company, which is to be operated on 
the mutual plan. It will be known as the Round Prairie Telephone 
system. The line will connect with others at Lone Jack and 
Oak Grove. 


JACKSONVILLE, FLA.—E. A. White, of Punta Gorda, Fla., has 
contracted with the Alafia, Manatee & Gulf Coast Railway Com- 
pany to construct a telephone and telegraph line from Liverpool 
to Boca Grande, with a branch from Charlotte Harbor to headquar- 
ters in Punta Gorda. 


CLARKSVILLE, TENN.—At a meeting of the board of direc- 
tors of the Clarksville Home Telephone Company officers were 
elected as follows: Dancey Fort, president and general counsel; 
B. F. Gill, vice-president; W. E. Beach, treasurer, and H. M. Perry, 
secretary and general manager. 


CLEVELAND, OHIO—At the annual meeting of the Cuyahoga 
Telephone Company the only change made in the board was the 
substitution of the name of B. Mahler for that of C. A. Otis. The 
board afterward organized by the election of the following officers: 
president, Frederick S. Dickson; vice-president, H. A. Everett; secre- 
tary, W. L. Cary; treasurer, R. W. Judd. 
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PHILADELPHIA, PA.—The Bell Telephone Company has 
opened its new Lombard exchange at Fourth and Manning streets, 
and 2,000 subscribers have been transferred there from the Mar- 
ket exchange. The new office was made necessary by the pressure 
of business on the Market exchange. 


WICHITA, KAN.—The Missouri & Kansas Telephone Company 
will spend between $200,000 and $250,000 in improvements during 
the coming spring and summer. The improvements will consist in 
rebuilding the entire plant. An underground system will be installed 
and all the lines in the business district will be run in conduits. 


ALBION, N. Y.—The Lakeside Telephone Company has elected 
the following directors: W. A. Tuttle, F. B. Conde, P. B. Wilson, 
S. A. Coe, George R. Fuller, C. M. Beattie, of Rochester, and T. S. 
Lane, of Jamestown. The officers are: president, G. R. Fuller; 
vice-president, W. A. Tuttle; treasurer, C. M. Beattie; secretary, 
S. A. Coe. The company has consolidated with the Rochester com- 
pany. 


NASHVILLE, TENN.—At the annual meeting of the directors 
of the Cumberland Telephone Company the following officers were 
elected: president, James E. Caldwell; vice-presidents, W. W. Berry 
and William Litterer; general manager, Leland Hume; treasurer, 
T. D. Webb; assistant treasurer, George R. Knox, Jr.; secretary, 
John W. Hunter, Jr.; assistant secretary, K. Ward Smith; audi- 
tor, H. Blair Smith. © 


CONCONULLY, WASH.—Newton Thomas is organizing a com- 
pany to take over the lines and instruments of the Pacific States 
Telegraph and Telephone Company in Okanogan county. He plans to 
incorporate the company under the state laws as the Okanogan Tele- 
phone and Telegraph Company. The company will have a capital 
of $25,000, in shares of $1 each. Seventeen thousand shares have 
been subscribed by residents. 


PORTLAND, ORE.—Half a million dollars will be expended in 
the city of Portland in improving equipment and bettering service 
by the Pacific States Telephone and Telegraph system within the 
coming year, and at least $800,000 will be spent in the Oregon 
division. Improvements contemplated in Portland will include the 
establishment of three new telephone exchanges for the East Side, 
embracing an outlay of at least $150,000. 


UTICA, N. Y.—At an adjourned meeting of the Remsen & West 
Canada Creek Telephone Company held at the office of the com- 
pany at Northwood, the following persons were elected directors 
for the ensuing year: George E. Prichard, George F. Squires. 
Timothy Dunn, William T. Finch, Charles C. Bullock, Grotus Ris- 
ing and Peter Ward. A meeting of the directors was held after 
the stockholders’ meeting adjourned, and the same officers that 


served in 1905 were reelected. ‘The company declared a seven per 
cent annual dividend. 


MASON CITY, IOWA—The People’s Mutual Telephone Company, 
which operates toll lines and exchanges in Franklin and Cerro 
Gordo counties, has been sold to a new syndicate headed by Charles 
F. Johnson. Associated with Mr. Johnson are E. N. Egge, of Rock- 
well, and C. M. Felland, of Joyce, lowa. Mr. Egge will be the new 
manager of the company, and the headquarters will be moved from 
Hampton to Sheffield. The towns connected by this system and 


maintaining exchanges are Chapin, Latimer, Coulter, Alexander, 
Sheffield, Rockwell and Thornton. l 


READING, PA.—At a meeting of the Pennsylvania Telephone Com- 
pany, in Harrisburg, the following directors were elected: William 
H. Beck, Washington, D. C.; S. S. Blair, Tyrone, Pa.; Addison Can- 
dor, Williamsport, Pa.; Frederick P. Fish, Boston, Mass.; Charles 
A. Fondersmith, Lancaster, Pa.; John E. Fox, Harrisburg, Pa.; 
C. Jay French, Boston, Mass.; H. S. Huidekoper, Philadelphia, Pa.; 
Allen P. Perley, Williamsport, Pa.; A. R. Shellenberger, Harrisburg, 
Pa.; Richard O'Brien, Scranton, Pa. The directors then elected 
the following officers: A. R. Shellenberger, president; H. S. Huide- 
koper, vice-president; J. H. Crosman, Jr., secretary and auditor; 
W. C. Fink, treasurer; L. H. Kinnard, general manager. The report 
shows that 1905 was the most prosperous year in the history of 
the company. In the thirty-eight counties that are under the 
jurisdiction of the Harrisburg offices the report shows that at the 
end of 1904 there were 31,763 telephones in operation, and at the 


close of 1905 there were 37,843 in operation, showing an increase 
of 6,080. 
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ELECTRIC LIGHTING. 


CENTERVILLE, IND.—At a meeting of Centerville citizens it 
was decided to build an electric light plant. 


BENTON, PA.—The Electric Light Company has been granted a 
ten-year contract to supply lighting for Benton. 


EDWARDSVILLE, ILL.—The Edwardsville electric light and 
power plant has passed under the control of the McKinley syndi- 


cate. 


YONKERS, N. Y.—The Yonkers board of aldermen, by unani- 
mous vote, has declared in favor of municipal ownership of the 
city’s lighting plant. 


LAFOLLETTE, TENN.—The Lafollette Waterworks, Electric 
Light and Telephone Company has let the contract for an electric 
plant at Lafollette. 


WAUKEGAN, ILL.—The North Shore Electric Company, which 
supplies the territory between Waukegan and Glencoe and west to 
Libertyville, is planning to erect a power plant on the lake front, 
to cost $500,000. 


MONROVIA, CAL.—The Edison Electric Company has announced 
a reduction in rates for electricity from fifteen cents per kilowatt- 
hour to twelve cents, giving Monrovia the same price that prevails 
in Pomona. The change will go into effect April 1. 


WESTBORO, MASS.—At a special town meeting Melvin H. 
Walker, Richard F. Parker and John W. Slattery were appointed 
a committee to investigate and report as to the advisability of 
establishing a municipal lighting plant for Westboro. 


RIO VISTA, CAL.—A franchise has been granted to the Rio 
Vista Electric Light and Power Company by the board of town trus- 
tees, which gives the company the right to operate and maintain an 
electric light and power plant in the town of Rio Vista. 


HUNTINGDON, PA.—The Huntingdon Gas Company has signed 
a contract with the borough council to light the streets with 2,000- 
candle-power are lights at the rate of $41.55 per light for six 
years, beginning July 1, 1906, at the completion of the present 
contract. 


MOUNT VERNON, N. Y.-—At the annual meeting of the Yon- 
kers Electric Light and Power Company the following were elected 
directors for the ensuing year: Thomas E. Murray, N. E. Brady, 
L. B. Gawtry, J. W. Lieb, Jr., H. J. Hemmens, R. A. Carter and 
H. Sanderson. 


HUTCHINSON, KAN.—Work has been started on the rebuilding 
of the electric light plant and in enlarging and remodeling the 
boiler room of the Hutchinson Water, Light and Gas Company. 
The buildings are to be enlarged, new machinery added, and 
improvements made that will cost $75,000. 


MONTROSE, COL.—Control of the Montrose Electric Light and 
Power Company has been sold to the United States Light and Trac- 
tion Company, of Denver, W. F. Iliff, president, and C. K. Durbin, 
vice-president. E. W. Kassler, of Denver, will retain an interest 
in the property, but retires from active control. 


HAZLETON, PA.—A ten-year contract for lighting the streets 
of West Hazleton has been entered into by the council of that bor- 
ough with the Hazleton Electric Light Company. Twenty-one 
enclosed arc lights have been provided for at a cost of $65 per light, 
which means a saving over the present price paid by the borough 
of $1,000. 


ANDERSON, S. C.—The Savannah River Power Company has 
Organized by the election of H. A. Orr, president; C. Elmer Smith, 
of York, Pa., vice-president; S. M. Orr, treasurer, and E. K. Chap- 
man, secretary. The other directors are H. H. Watkins and J. B. 
Sirrine. This is the million-dollar company which will develop 
electric power on the Savannah river and bring it to Anderson. 


VANCOUVER, BRITISH COLUMBIA—H. W. Goode, president 
and general manager of the Portland General Electric Company, 
has purchased the entire stock of the Vancouver Electric Light and 
Power Company. The price paid has not been announced, but it 
is reported to be in the neighborhood of $200,000. Eastern capi- 
talists are said to be interested in the deal. The Vancouver plant 
was owned by a local company, having been bought from the city 
by that company four years ago. It has at present a capacity of 
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about 10,000 lights, and Mr. Goode has announced that some $50,000 
will be expended this year in improvements. 


PHILADELPHIA, PA.—By the terms of a deal consummated in 
Philadelphia the Media Electric Light, Heat and Power Company, 
with all its property and contracts, passes from the hands of Robert 
W. Downing, who has been practically the sole owner, to W. Roger 
Fronefield, Esq., who has been treasurer of the company, and H. W. 
Rhodes, secretary-treasurer of the Media Title and Trust Com- 
pany. 

SAGINAW, MICH.—Ex-Governor Aaron T. Bliss has disposed of 
his interests in the Shoshone Power Development Company, an 
enterprise which he promoted. The company was organized to 
use the Shoshone falls to develop electric power. It has a capital 
stock of $600,000 and its purpose is to utilize at least six falls this 
year. The company also has a franchise in Salt Lake City. The 
distance is 172 miles. 


SCRANTON, PA.—At a meeting of the stockholders of the Dun- 
more Electric Light Company the following officers were elected: 
president, A. L. Snowden; vice-president, George M. Hallstead; 
secretary and treasurer, E. M. Stack; directors, H. A. Knapp, P. D. 
Manley, A. L. Snowden, S. B. Ball, F. D. Feldman, John Carney, 
E. M. Stack and G. M. Hallstead. The stockholders of the Scranton 
Illuminating, Heat and Power Company have elected officers as fol- 
lows: president, A. L. Snowden; vice-president, W. F. Hallstead; 
secretary and treasurer, E. M. Stack; directors, A. L. Snowden, 
W. F. Hallstead, T. G. Wolf, Franklin Howell, G. M. Hallstead, 
S. B. Ball and E. M. Stack. 


GRAND RAPIDS, MICH.—At a meeting of the stockholders of 
the Grand Rapids Edison company the following were elected as 
directors for the ensuing year: Daniel McCool, McGeorge Bundy, 
Thomas F. Bechtel, Harvey J. Hollister, Clay H. Hollister, George 
C. Peirce, A. F. Walker, Gerhard Becker, H. N. Higginbotham, K. K. 
McLaren, E. R. Coffin. At the meeting of the directors officers were 
elected as follows: president, Daniel McCool; vice-president, 
McGeorge Bundy, secretary and treasurer, Thomas F. Bechtel; 
general superintendent, A. F. Walker. Owing to the constantly 
growing demand for electricity for lighting and power purposes 
it will be necessary to increase the present capacity of the plant 
within the next year. 

HAZLETON, PA.—The Wyoming Valley Gas and Electric Light 
Company has plans for the lighting of Hazleton, Hazle township, 
West Hazleton and other towns in the county with electricity from 
a central station, which was recently opened at Plymouth. It is 
proposed to furnish light to the following places: Plymouth bor- 
ough and township, Nanticoke, Kingston, Dorranceton, Edwardsville, 
Luzerne borough, Forty Fort, Sugar Notch, Warrior Run, West 
Hazleton, Hazleton city, Hazle township, Kingston township, Hanover 
township, Newport and Jackson townships. Pole lines are to be 
built to all of these places from Plymouth over the shortest possible 
routes. The officers and directors are: president, C. H. Geist, 
Philadelphia; secretary, C. W. Fox, Philadelphia; treasurer, Charles 
B. Kelsey, Grand Rapids, Mich. 


OBITUARY NOTICE. 


MR. WILLIAM ALFRED HOVEY, well known in journalistic 
and literary circles, died in Boston, Mass., on Sunday, February 
18, aged sixty-four. Mr. Hovey became associated with the 
Sanitary Commission through a visit to the army of the Potomac, 
and continued with the commission until 1865, rising finally to 
the office of assistant secretary of that body. After the war 
Mr. Hovey took up the study of mining and became engineer 
and superintendent with the coal mines in Schuylkill county, Pa., 
remaining there for about three years. In 1868 he removed to 
Chelsea, Mass., where he conducted a weekly paper. In 1872 
he became managing editor of the Boston Commercial Bulletin, 
and in 1875, on the death of D. N. Haskell, he succeeded to the 
editorship of the Boston Transcript. Mr. Hovey retired from the 
Transcript in 1881, and established the Manufacturers’ Gazette, 
also editing the Sunday Budget. Later he became president of the 
Merchants’ Electric Light and Power Company. In 1884 Mr. 
Hovey became associate editor of the ELECTRICAL Review. On Feb- 
ruary 25, 1885, Mr. Hovey called to order the first convention of 
the National Electric Light Association, becoming its first secre- 
tary, and resigning in August, 1885. About this time he became 
associated with the American Bell Telephone Company, with which 
connection he remained until the time of his death. 
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ELECTRIC RAILWAYS. 


DES MOINES, IOWA—The Newton & Northwestern Railway is 


projecting an extension of its main line from a point near Boone 
into Ames. ; 


HATTIESBURG, MISS.—An interurban electric road is projected 
to run from Hattiesburg to Rawls Springs and Mammoth Springs, 
two summer resorts distant about six miles from Hattiesburg. 


BURLINGTON, IOWA~—The building of a standard-gauge elec- 
tric road from Columbus Junction to Mount Pleasant via Winfield 


and ultimately to Burlington is being considered by capitalists 
of the three towns. 


POTTSTOWN, PA.—The Ringing Rocks trolley line, together 
with two hundred acres of land, has been sold at a trustee’s sale 
for $23,000 to Cyrus Q. Guldin, of Reading, and Thomas Searles, 
of Pottstown, two of the bondholders. 


` JACKSON, MICH.—The Michigan & Indiana Traction Company 
has been granted a franchise by the Three Rivers council to oper- 
ate an electric line through the city. The proposed line will con- 


nect Elkhart and Kalamazoo via Constantine, Three Rivers and 
Vicksburg. 


WESSON, MISS.—A move is on foot to connect with the Missis- 
sippi Central Railroad by an electric line either at Henck’s Retreat, 
six miles from Wesson, or at Brookhaven, a distance of eight miles. 
The projectors are Messrs. L. L. Auding, C. E. Hartwell, S. P. 
Bloom and J. C. Pettigrew. 


CANON CITY, COL.—At a meeting of the Canon City city coun- 
cil final action was taken granting F. S. Granger, of San Jose, Cal., 
a twenty-five-year franchise to construct a system of electric street 
railways, connecting Canon City and the suburbs with Florence, 
South Canon, East Canon and the top of the Royal gorge. 


ANNISTON, ALA.—The Anniston Electric and Gas Company 
has accepted the franchise recently granted by the city council of 
Oxford for the building of an electric line to Hobson City, and the 
company will make immediate application to the authorities of Hob- 
son City for a franchise to extend the line to Hobson park. 


BEREA, OHIO—Farmers in Strongsville and Olmsted townships 
are interesting themselves in an electric railway project. It is pro- 
posed to run a line from Strongsville to Eaton, Columbia, West 
View, Olmsted falls, to Berea and connect with the Cleveland & 
Southwestern Traction Company's line, and also with the Grafton 
line of that company for Elyria. 


JACKSON, TENN.—Chicago capitalists have closed a deal by 
which they become owners of the Jackson & Suburban street car 
line. They paid $65,000 for the stock and will take possession on 
March 1. It is understood that the new owners will expend $400,000, 
if necessary, in extending the lines in the city and to the mill 


town of Bemis. The company further proposes to furnish cheaper 
lights. 


ST. ALBANS, VT.—The newly organized Rutland Railway, Power 
and Light Company, with a capital of $1,500,000, has elected the 
following officers: president, G. Tracy Rogers, of Binghamton, N. Y.; 
vice-president, Leo H. Wise, of New York city; secretary and treas- 
urer, C. H. West, of Rutland. The directors are the officers named 
and James F. Powers, of Troy, N. Y., and George T. Chaffee, of 
Rutland. 


. TOLEDO, OHIO—At the annual meeting of the Toledo Rail- 
ways and Light Company two vacancies in the board of directors 
were filled by the election of Charles W. Wason, of Cleveland, and 
W. L. McKenna, of New York. The remaining members of the 
board, including Albion E. Lang and L. E. Beilstein, of Toledo; 
Henry A. Everett and Edward W. Moore, of Cleveland, and Robert 
B. Van Cortland, of New York, were reelected. 


MAY’S LANDING, N. J.—The Atlantic City & Suburban Trolley 
Company contemplates extending its line from Somer’s Point to 
English creek, and thence along the Great Egg Harbor river road 
to May’s Landing, on across to Egg Harbor City and through to 
Tuckerton, passing through many small hamlets. From Tucker- 
ton the proposed line will be extended to West Creek and to Absecon, 
connecting with the present line. 
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ALBANY, N. Y.—The state board of railroad commissioners has 
approved the petition by the Union Traction Company for leave 
to change its name and to assume the corporate name “Batavia, ` 
Medina & Ontario Railway Company.” The company proposes to 
construct a street surface railroad from Batavia, Genesee county, 
northerly through the village of Medina, Orleans county, to Olcott, 
Niagara county, on the shore of lake Ontario. 


PERSONAL MENTION. 


MR. C. I. T. GOULD has been elected president of the Baltimore 
Electric Power Company, vice Mr. David E. Evans, resigned. Mr. 
B. S. Josselyn was reelected vice-president; Mr. W. T. Spring, secre- 
tary, and Mr. I. R. Bonsal, treasurer. 


MR. G. A. NESBIT has resigned his connection with the Charles 
A. Thompson Company to accept the New York office management 
of the Munder Electric Company, Springfield, Mass. This latter 
company manufactures incandescent lamps. 


MR. C. H. JUDSON has been appointed general superintendent 
of the Seattle (Wash.) Independent Telephone Company. Mr. 
Judson has been constructing engineer and manager of the Council 
Bluffs (Iowa) Independent Telephone Company for the last year. 


MR. D. RAYMOND, superintendent of the Pittston exchange, 
of the Pennsylvania Consolidated Telephone Company, has resigned 


his position. Mr. Raymond will engage in mercantile business 
in Allentown. Mr. J. Krieger, of West Pittston, succeeds Mr. 
Raymond. 


MR. WILLIAM H. BLOOD, JR., president of the National Elec- 
tric Light Association, spent several days in New York city last 
week in consultation with other officers of the association regarding 


the development of plans for the Atlantic City convention, which 
will be held from June 5 to 8. 


MR. GEORGE A. FRENCH, formerly of the Southern New Eng- 
land Telephone Company, has been appointed superintendent of 
the Duluth Telephone Company, Duluth, Minn. Mr. French also 
becomes superintendent of the Mesaba Telephone Company. He 


relieves Mr. H. B. Willard, who goes to Minneapolis with the North- 
western Telephone Company. 


MR. FREDERICK LININGTON, for the past few years manager 
of the Houston (Tex.) office of the Southwestern Telegraph and 
Telephone Company, has been promoted to the position of super- 
intendent of construction, with jurisdiction in the state of Arkansas. 
His headquarters will be at Little Rock. 


MR. WILLIAM C. OURSLER has resigned as general manager 
of the Frederick & Middletown Electric Railway, Frederick, Md. 
Mr. Oursler went to Frederick from Baltimore and was appointed 
general manager when the present owners of the road took charge 
last October. He has accepted a position with a steam railroad. 


MR. A. M. FRAZER, superintendent of motive power for the 
Newark & Granville Street Railway Company, Newark, Ohio, has 
resigned to accept a position with the Tucker-Anthony syndicats 
at Duluth, Minn. Mr. Frazee will superintend the construction of a 


large power-house at Cloquette, Minn., about twenty miles from 
Duluth. 


MR. AND MRS. MARK M. MURTAUGH and Mr. Thomas Mur- 
taugh have sailed from Brooklyn, N. Y., for Sao Paulo, Brazil, 
where the two men will engage in the construction of a power 
plant for the Sao Paulo Tramway and Lighting Company. Mark 
Murtaugh has a contract for the erection of a plant which will 


furnish the corporation with water power, and his brother goes to 
act as superintendent. 


MR. CARL HERING. Philadelphia, Pa. who has long been 
prominently identified with the movement in this country to estab- 
lish the metric system as a standard, was invited recently by Chair- 
man Southard, of the house committee on coinage, weights and 
measures, which is considering the Littauer bill, to give his views 
concerning the proposed legislation for the employment of the 
metric system. Mr. Hering was unable to attend the hearing, but 
sent a brief communication to the committee outlining his views 
and very emphatically endorsing the adoption of the system, point- 


ing out its advantages and showing the fallacy of some of the ob- 
jections. 


February 24, 1906 


ELECTRICAL SECURITIES. 


The departure of many prominent financiers and men of large 
capital interested in stock market activity has given emphasis to 
the conclusion that these interests have succeeded in unloading 
surplus securities, and that for some little time there will be more 
or less antipathy in the market. Commission house business has 
been dwindling very much of late and with the extensive liquida- 
tion that has been in force, with the consequent decline in prices, 
it is apparent that the speculating public has lost interest, to a 
considerable degree, in price movements. 
attitude of some of the most active speculators, it was announced 
in several quarters last week that some yery high-class securities 
would soon be thrown upon the market, and that if this happened 
there would be found no shortage of money. The recent recovery 
of the money market proves the inherent stability of finances in 
general, and the very high rates which were charged for loans for 
a few days, with the announcements of very few business collapses, 
indicate the firm basis upon which business ag a whole is resting. 
While it is generally felt that there will be no coal strike, this 
development has acted as a check upon the market and will probably 
continue to do so until the pending conference ends. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING FEBRUARY 17. 


New York: Closing. 
Brooklyn Rapid Transit.................... 7914 
Consolidated Gas.......... 0... cc cece ee eee 175 
General Electric............. ccc ccc ee ewes 169%; 
Interborough Rapid Transit................ 22716 
Kings County Electric...................00. 200 
Manhattan Elevated................cc cc eeee 158% 
Metropolitan Street Railway................ 116% 
New York & New Jersey Telephone......... 155 
Westinghouse Manufacturing Company...... 185 


The income account of the Interborough Rapid Transit system 
(both Manhattan and subway divisions) for the quarter and twelve 
months ended December 31, 1905, follows: October 1 to December 31 
-—gross, $5,181,602; expenses, $2,137,354; net, $3,044,248; other 
income, $225,792; total income, $3,270,040; charges, $2,306,759; sur- 
plus, $963,281, as compared with $439,570 for the corresponding 
quarter of 1994. January 1 to December 31, 1905—gross, $18,218,264; 
expenses, $8,245,005; net, $9,973,259; other income, $701,661; total 
income, $10,674,920; charges, $8,170,780; surplus, $2,504,140. 

The statement of the New York City Railway Company for the 
December 31 quarter is as follows: gross, $4,453,875; expenses, 
$2,471,462; net, $1,982,413; other income, $313,956; ‘total, $2,296,369; 
charges, $2,812,000; deficit, $515,631, as compared with $540,944 for 
the same quarter of 1904. 

It is officially announced that the shareholders of the Westing- 
house Electric and Manufacturing Company have exercised their 
rights to subscribe to the new issue of bonds to the aggregate of 
$7,109,800, equivalent to 85 per cent of the amount available. The 
remainder, $7,890,200, purchased by Kuhn, Loeb & Company, there- 
fore amounts to about oneeighth of the application for participa- 
tion by the underwriting syndicate. 

The income account of the New York & New Jersey Telephone 
Company for the year ended December 31, 1905, follows: gross. 


$6,217,288; expenses, $4,575,845; net, $1,641,443; charges and 
taxes, $195,428; surplus, $1,446,015; dividends, $1,034,149; sur- 
Plus, $411,866, as compared with $514,863 for 1904. The reduc- 


tion in rates in Brooklyn, Queens and Richmond, Jersey City, 
Newark and other places during the year rendered the surplus 
Smaller proportionally than in previous years. The gain in 
Stations during the year was 31,725, or nearly 40 per cent. The 
authorized capital stock of the company is now $17,360,000, an 
increase of 25 per cent during 1905. Expenditures for construction 
last year amounted to $3,027,000. The total number of stations on 
January 1 wag 112,049. 

The regular quarterly dividend of 2 per cent on Kings County 
E.ectric Light and Power stock is payable March 1. 


Boston: Closing. 
American Telephone and Telegraph......... 142'4 
Edison Electric IJluminating............... 246 


Massachusetts Electric............00eee eee 67 
New England Telephone..............-+++ 
Western Telephone and Telegraph preferred. 90 


President F. P. Fish, of the American Telephone and Telegraph 


Notwithstanding this 
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Company, states that the company has sold $100,000,000 4 per cent 
convertible bonds to a syndicate composed of J. P. Morgan & Com- 
rany, Kuhn, Loeb & Company, New York; Kidder, Peabody & Com- 
pany, Boston, and Baring Brothers & Company, Limited, London. 
These bonds are convertible into stock at the rate of 140 any time 
after three years and up to twelve. They will provide funds for 
the improvement and extension of the company’s system, for 
financing the needs of its subsidiary companies and for its general 
corporate purposes. 


Philadelphia: Closing. 
Electric Company of America.............. 11% 
Electric Storage Battery common........... 791% 
Electric Storage Battery Preferred.......... 7915 
Philadelphia Electric ................. 000, 1% 
Philadelphia Rapid Transit................ 31 
United Gas Improvement................... 98 


It is reported that the Philadelphia Electric Company’s surplus 
for 1905 over fixed charges amounts to about $800,000. The surplus 
earned in 1904 was $702,000. 

The United Gas Improvement Company, of Philadelphia, will 
increase its capital stock by $9,181,250, making the total $45,906,250, 
the new stock being offered to stockholders at par. 


Chicago: Closing. 
Chicago Telephone................00 020 cee 130 
Chicago Edison Light.....................- 165 
Metropolitan Elevated preferred............ 701 
National Carbon common................055 86 
National Carbon preferred...............00. 117 
Union Traction Common................... 11 
Union Traction preferred................... 44 


The daily passenger receipts of the Chicago City Railway Com- 
pany for 1905 were $19,837, an increase of $1,778. The number of 
passengers carried was 233,412,268, an increase of 11 per cent. 


NEW INCORPORATIONS. 


DES MOINES, IOWA—Indianola Interurban Railway Company. 
$50,000. 


INDIANAPOLIS, IND.—Royse Electric Company. 
from $15,000 to $25,000. 


GLENWOOD, WIS.—West Wisconsin Telephone Company, Glen- 
wood. Increased from $5,000 to $7,000. 


MILWAUKEE, WIS.—Chicago & Milwaukee Electric Railway 
Company. $100,000. Incorporators: J. H. Marshutz, J. C. Stevens 
and Louis Quarles. 


COLUMBUS, OHIO—The Noble County Telephone Company. 
$10,000. Incorporators: H. W. Kuntz, N. H. Bowman, J. S. Jones, 
W. J. Shively and L. W. Wheeler. 


ST. PAUL, MINN.—Sedan Telephone Company, Sedan. $2,500. 
Incorporators: William Wolfe, Henry Hess, W. E. Martin, Sedan; 
A. Woodhall, M. C. Whitney, Grove Lake. 


NEW LEXINGTON, OHIO—The Citizens’ Independent Telephone 
Company. $50,000. Incorporators: J. B. Rhoades, T. J. Smith, 
C. H. Bell, J. W. Fry and J. G. Morris. 


GUTHRIE, OKLA.—The Bidwell Electric Company, of El Reno 
and Chicago. $2,000,000. Incorporators: Benson Bidwell and G. W. 
Johnston, of Chicago; H. L. Fogg, of El Reno. 


GUTHRIE, OKLA.—Navajo Telephone Company, of Headrick. 
To build a telephone line from Headrick to Warner. $1,000. Incor- 
porators: W. J. Hastings, Jonathan F. Knox and Joe Ricks. 


SALT LAKE CITY, UTAH—Mill Creek Power Company. To 
install a plant in Mill creek cañon. $300,000. Officers: Melvin M. 
Miller, president; David B. Brinton, vice-president; Francis M. 
Lyman, Jr., secretary; John P. Cahoon, treasurer. 


ALBANY, N. Y.—The Hudson River & Eastern Traction Com- 
pany, of Ossining. To operate an electric road nine miles long, 
from a connection with the New York Central Railroad in Ossin- 
ing, through Briar Cliff Manor, Pleasantville and Sherman Park. 
$400,000. Directors: Ashley T. Cole, L. B. Grant, Arthur McCaus- 
land, Alexander Keogh, Peter C. Schutrum, Rudolph W. Yates, 
Joseph A. Byrne, Howard F. Keeler and George H. Sellers, of New 
York city. 


Increased 
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INDUSTRIAL ITEMS. 


THE INDIA RUBBER AND GUTTA PERCHA INSULATING 
COMPANY, Yonkers, N. Y., is distributing a neat calendar advertis- 
ing Habershaw wires and cables. 


THE PARDRIDGE SHADE AND REFLECTOR COMPANY, 
183-185 Dearborn street, Chicago, Ill., announces that the company 
is for sale. It is also stated that the present monthly sales are 
sixty per cent of the price asked. 


THE AMERICAN ELECTRIC LAMP COMPANY announces the 
removal of its factory from York, Pa., to Philadelphia, Pa. The new 
factory has a capacity of 25,000 lamps per day. The New York office 
of this company is continued at 26 Cortlandt street. 


THE R. E. HARDY COMPANY, 225 West Broadway, New York 
city, has published an illustrated booklet descriptive of “Sta-Rite” 
ignition plugs, spark coils, etc. This company’s line of ignition 
plugs consists of six distinct types and forty-seven sizes. 


THE C. W. HUNT COMPANY, West New Brighton, Staten Island, 
N. Y., in pamphlet No. 061 gives an introduction to its general line 
of machinery. This covers hoisting and elevating apparatus of vari- 
ous descriptions, and automatic and industrial railways. 


THE WORCESTER ELECTRIC MANUFACTURING COMPANY, 
42 Lagrange Street, Worcester, Mas., will be pleased to send its 
bulletin descriptive of switchboard and panelboard apparatus. The 
company hag recently published some data concerning standard 
switchboards and switchboard parts. 


V. C. GILPIN, 120 Liberty street, New York city, has accepted 
the New York agency of the Scranton Button Company, Scranton, 
Pa., manufacturers of composition-moulded material which is suit- 
able for all purposes where hard rubber or fibre might be used, 
especially telephone mouthpieces, receivers, switch handles, socket 
keys and bushings. 


THE E. H. FREEMAN ELECTRIC COMPANY, 100 Hamilton 
avenue, Trenton, N. J., is placing on the market a bracket or fixture 
weatherproof socket with removable cap. The cap is heavy stamped 
brass with extra strong bushing, and is polished and lacquered. 
These sockets are fitted with rubber-covered wires nine inehes 
long. Longer wires may be fitted upon order. 


THE DIEHL MANUFACTURING COMPANY has recently leased 
the entire building at 1305 Race street, Philadelphia, Pa., for use 
as a warehouse, and a much more complete stock of apparatus 
of all kinds will be carried. The large increase of the business 
of the Philadelphia office of the company has made this action 
necessary. The office still remains at 1217 Filbert street. 


THE LAFAYETTE ELECTRICAL MANUFACTURING COM- 
PANY, Lafayette, Ind., in bulletin D describes the Hornberger trans- 
former. This transformer is the invention of Mr. William H. Horn- 
berger, electrical engineer and general manager of the company. 
The Hornberger transformer is of the core construction, oil-cooled 
type, made in capacities from 500 watts to 50,000 watts. 


THE ELECTRIC CABLE COMPANY, New York city, has secured 
an order from the Interborough Rapid Transit Company for fifteen 
miles of cables insulated with ‘Voltax.” The company announces 
that recent tests made by the Electrical Testing Laboratories, New 
York city, show that this material can withstand very high voltages, 
and that its insulation, resistance and melting points are decidedly 
favorable. 


DOSSERT & COMPANY, New York city, announce their removal 
to their new factory and offices at 242 West Forty-first street, where 
they will have quarters more suitable to their increasing business. 
They are making radical changes and installing a number of improve- 
ments in their manufacturing system. This will largely increase 
the production and improve the quality of the goods, also enabling 
more prompt deliveries. 


THE SPRAGUE ELECTRIC COMPANY, New York city, has 
recently sold sixteen motors to Edwards, Deutsch & Heitmann, 
Chicago, Il., for driving printing presses and allied machines. 
Among other well-known firms which have placed orders with the 
Sprague company are Styles & Cash, Now York city, thirty-seven 
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motors; G. Schirmer, New York city, twenty-five motors; and Perley 
& Company, Pittsburg, Pa., twenty-two motors. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has se- 
cured a contract to install six 5,200-horse-power twin hydraulic tur- 
bines at a new power station near Fort Lawn, S. C., for the South- 
ern Power Company, of Charlotte, N. C. In addition there will also 
be installed two 700-horse-power twin horizontal exciter turbines. 


The Allis-Chalimers Company has recently contracted with the Cali- 
fornia Gas and Electric Corporation, San Francisco, Cal., for a 


9,700-horse-power, single horizontal, spiral case reaction hydraulic 
turbine. The turbine will operate under a head of 550 feet at a 
speed of 400 revolutions per minute. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, Ohio, has 
appointed the Hallidie Machinery Company, Seattle, Wash., its 
agent on the northwest Pacific coast. This will mean a large 
increase in the use of Triumph apparatus in that region. The com- 
pany is continuing its record on factory plant installations. Among 
those recently completed are a 150-kilowatt belted generator, switch- 
board and motors for the John Van Range Company; a 150- 
kilowatt direct-connected generator, switchboard and motors for 
Helmers, Bettmann & Company, shoe manufacturers; a 200-kilowatt 
generator, switchboard and motors for the Yellow Poplar Lumber 
Company; a generator and. motors for the O. R. Armleder Com- 
pany, carriage manufacturers; fifty motors for the A. H. Pugh 
Printing Company; twenty-five motors for the United States Print- 
ing Company, to whom the Triumph company had previously sold 
a generator and a number of motors. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Chicago, Ill. 
announces the fourth annual report of the president to the share- 
holders. The surplus on December 31, 1904, was $221,157.76. The 
surplus for 1905 was $315,134.39, making the surplus carried for- 
ward $536,292.15. The dividends, aggregating four per cent per 
annum, were $244,551.32. During the year the company acquired 
the business of the Philadelphia Pneumatic Tool Company. The 
company has also acquired the business and plant of the Canadian 
Pneumatic Tool Company, Limited, Montreal, Canada. During the 
past year the Consolidated Pneumatic Tool Company, Limited, of 
London, has been developing the organization of the Fraserburgh 
plant, Scotland, and extending its operations until at the present 
time it is running to full capacity. The foreign operations have 
been further enlarged during the past year by the organization of 
the International Compressed Air and Electric Company, Berlin, 
which company acquired the business of Isaac G. Eckstein, and is 
now conducting continental operations. 


NEW PUBLICATION. 


BUREAU OF STANDARDS—The annual report of the director 
of the Bureau of Standards to the secretary of the Department of 
Commerce and Labor for the fiscal year ended June 30, 1905, has 
been issued. This details briefly the work done on the bureau's 
buildings and the work of the bureau itself. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


PHILADELPHIA, PA.—The Cleverly Electrical Works, Incor- 
porated, has been organized with a capital of $10,000. 


JERSEY CITY, N. J.—The Railway Electric Signal Company, 
with a capital stock of $50,000, has been incorporated by George 
Laude, Jr., L. B. Elkins, Jr., and Edward P. Coyne. 


NEW YORK, N. Y.—The Constantine Storage Battery Company 
has been incorporated with a capital of $8,000, and the follow- 
ing directors: E. B. Constantine, Brooklyn; W. H. Smith, J. A. 
MacEwan, Passaic, N. J. 


JERSEY CITY, N. J.—The American Electrical Novelty Manu- 
facturing Company of the Pacific Coast has been incorporated with 
a capital of $30,000. The incorporators are H. O. Coughlan, J. R. 
Turner, B. S. Mantz, Jersey City. 


NEW YORK, N. Y.—The F. P. Harrison Electric and Manufac- 
turing Company has been organized to engage in a contracting busi- 
ness. The capital stock is $5,000, and the incorporators are F. P. 
Harrison, New York; W. H. Harrison, A. J. Harrison, Brooklyn. 
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THE ATOMIC THEORY. 
One frequently hears the statement that the new ideas of 
This is 


true in a sense, provided, of course, the experimental evidence 


matter have, or will, overthrow the atomic theory. 


is sufficient to lead the scientific world to adopt the new views. 
While the 
idea of an atom as an unchangeable, indestructible entity may 
be given up, we will still have the idea of the atom as a definite 
chemical unit. It makes no difference whether this unit be 


composed of many smaller parts or of a single particle. That 


Yet the statement should be modified somewhat. 


particular particle or group of particles will retain its individu- 
ality, and will still be a chemical element, and the term “ele- 


” . wal 
ment” may take on a new significance. 


SENSELESS INTERFERENCE WITH PUBLIC-SERVICE 
CORPORATIONS. 


The clamor raised by a certain part of the public for public 
ownership of public utilities has led some individuals with 
political aspirations to seck, by advocating such policies, greater 
influence and power. Similarly, certain public officials have 
sought popular applause by interfering with the orderly conduct 
of business by the public-service corporations operating in their 
states or cities. A case of this kind has come up recently in 
the borough of Brooklyn, where the borough authorities have 
interfered with the extension of the electric supply by means of 
overhead wires, and have even gone so far as to tear down pole 
lines without seeking legal authority to do so. The objection 
raised to this extension is based on the demand that the lighting 
company place all of its wires underground, without respect to 
the district which the éxtension is intended to reach. From 
the standpoint of the city it is, of course, desirable to have all 
wires and pipes buried, but conduit work is most expensive 
and the company should not be compelled to adopt this con- 
struction unless there is the assurance that the business thereby 
If the 


order applied only to a comparatively small district there might 


secured will be sufficient to justify the undertaking. 


be some excuse for it, but where the district to be served is large, 
as is the case here, it is impossible for the company to put all 
of its wires underground; and to prohibit it from using any 
overhead wires is a hardship to the citizens of this district. 
since they will thereby be shut off from the supply. The most 
desirable methods of serving the public are not always available, 
frequently on account of the great expense that would be 
involved. For example, when the electric cars were first adopted 
for city service the city officials of nearly all the large towns 
demanded that a conduit system be employed; but when it was 
demonstrated that the method would cost too much, and that 
the towns would either have to put up with the old horse-cars 
or allow the working conductor, at least, to be above the ground. 
they accepted the latter alternative, and the trolley system has 
become the standard for city service in nearly all large towns. 
Now, as regards Brooklyn, the lighting company claims that 
it has expended over $2,000,000 already in underground con- 
struction and that to put all the wires underground would cost 
$20,000,000. 
all of this work now, but it is physically impossible to do it all 


Not only is the company not able to undertake 


at once. The company says that it is doing the work as fast as 
it can, and that it should be allowed to use the overhead wires 
in districts which could not otherwise be served. 

The situation in Brooklyn was sensibly discussed in a recent 
issue of the Brooklyn Standard-Union. This paper savs that it 
is not an advocate of overhead wires. “They are dangerous, all 


of them, and the trolley wire is the most dangerous of all. They 


323 


324 


should be put underground as speedily as may be, but no poli- 
tician is justified in attempting to ruin or injure any business 
honestly conducted, whether by a private person or a corpora- 
tion. There ought to be no difficulty in adjusting on a 
business basis, if the matter is approached sincerely in the public 
interest, the proportion of underground installment that should 
be made each year, as the business of the company increases ; but 
to arbitrarily say that there shall be no further extension of 
the service, except in underground conduits would be to gravely 
interfere with the rights of the people as well as with the rights 
of the company.” And what is more, the public-service corpora- 
tions are anxious that their lines be safely housed: in substantial 
conduits, but conduits form part of a permanent way and there 
should be evidence to justify the investment before it is forced 
upon them. 


A NEED OF MISSIONARIES. 

Liberty as to non-essentials in the mellifluous aphorism of 
“In essentials unity, in non-essentials liberty and in all things 
charity,” fails to solve the difficulties which it assumes to abate, 
because it opens the distinctions as to which are essentials and 
which are outside the pale. 

In countries of other beliefs the electrical engineers are 
met with these differences. 

There are enough troubles here with aerial lines reaching 
from conformation with franchise exactions, and avoidance of 
trees, to underwriters’ rules, but these are as dross in com- 
parison to some of those in the Orient. 

A telegraph line is a matter of suspicion which is increased 
by mistakes in the transmission resulting from the double trans- 
lations from Hindoostandee or Chinese into a European lang- 
uage and back, but these errors are naturally attributed to 
the machinations of the genii of the foreign devils. 

Therefore, the lines must not be fastened here or pass over 
there, according to the respect attaching to various shrines and 
points of reverence, and this goes farther to disallow that the 
shadow of the wire should fall upon any of the graves promis- 
cuously peppered and salted in that densely populated land. 

The telephone appears to be favored with a shade of 
indulgence, as they can chatter and be chattered at without any 
mendacity beyond that furnished by their noble selves. 

The Japanese are not so distressed, but use both methods 
of transmission and, as is well known, have of late introduced 
the telephone throughout their land, and also made it a potent 
factor in their army evolutions. 

Every Chinese boat is equipped with eyes painted at the 
bow, “no have eyes, how can see,” but when the first locomotives 
were sent to China they were not, for like reason, allowed to 
start until a pair of eyes had been painted on the front of the 
boilers. 

The fortunate absence of accidents furnished, of course, 
justification of the wisdom of this precaution. 

In 1869 the American mercantile house of Russell & Com- 
pany quietly laid a submarine cable from their wharf at 
Shanghai along the bed of the Yangtse and Woosung rivers 
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for sixty miles, connecting their trading posts with each other 
and with the English cables leading to the occident. 

After it had been in operation for two months it was deemed 
advisable to call a meeting of the native merchants and enquire 
if any disaster of earthquake, flood, fire or pestilence had been 
visited upon the town during that time. 

On receiving a negative answer the merchants were informed 
of the cable, which was allowed to remain, although it is doubt- 
ful whether permission would have been given to lay it. 

Are the Chinese alone in their different judgment as to non- 
essentials? Do not we also need missionaries in regard to new 
electric enterprises ? 

We may not allege that shrines to the worship of defunct 
ancestors will be desecrated by shadows, but whenever an elec- 
tric enterprise is established, is it welcomed at its true value by 
those who are to be the objects of its beneficence? 

When the attempt was made to supplant slow noisome horse 
cars by the speedy electric lines, did communities encourage 
the change, which would give prompt interurban transporta- 
tion, relieving cities of congested tenement districts, opening 
up waste lands into happy homes and benefiting everyone, or 
was the change opposed step by step? 

When the owners of electric lines are ready to place their wires 
underground at great expense, is the improvement a welcome 
one, or is it met with an opposition which is too often vic- 
torious ? 

A water main under a street was burst by lightning, as cer- 
tain classes of water mains have been visited with like mishaps 
whenever in the pathway of the bolt, and an electric company 
was asked for damages because it had connected for certain pur- 
poses a wire, the twenty-fifth of an inch in diameter, to a 
water pipe in a near-by house, and this wire was not to be a 
part of an electrical circuit save momentarily at rare intervals, 
perhaps never, and any information as to its inability to con- 
duct sufficient energy to rupture a water main fell upon 
unwilling ears. 

We do need missionaries to raise the standard of public 
opinion toward those public services which are a part of modern 
civilization in their ministrations which are for the good of 
all, and yet beyond the personal resources of the most opulent 
individual. 


An instance of the successful use of an electrically operated 
derrick has been shown in the building of a large Cunarder at the 
Dalmarnock Iron Works, Glasgow. As this was one of the larg- 
est ships that has ever been constructed and had a great height, 
it was neccssary to arrange for exceptional derricks. Two steel 
derricks were constructed, each able to lift a load of five tons 
to a height of 120 feet from the ground level. They had a work- 
ing radius of twenty-five feet from the centre of the mast. The 
derricks were equipped with a thirty-five-horse-power motor af- 
ranged to lift the loads at two speeds—ninety feet and 210 feet 
per minute, respectively—the lower speed being that at which 
the full load of five tons was raised. 
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The Power Plant for the New Wanamaker Store, Philadelphia, Pa. 


pleted, will cover two city blocks, 

extending from South Juniper 
street to South Thirteenth street, and 
from Market street to Chestnut street, 
Philadelphia, Pa. At present a quarter 
section of the new building has been 
erected on the corner abutting on Market 
and South Juniper streets. This build- 
ing is twelve stories high, and covers a 
ground area of 120,301 square feet. The 


| HE new Wanamaker store, when com- 


plant as much as possible, and the task 
which the architects have solved in so 
highly advantageous a manner was to in- 
stall the largest isolated plant in the 
country to-day on a plot of ground about 
sixty-five feet by ninety feet square. 

By a very symmetrical grouping of the 
apparatus in straight lines along tne length 
of the building, and leaving free room in 
between for piping and auxiliaries, it has 
been possible to climinate double-decking, 
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room are located the boiler auxiliaries; 
on the floor above, the boiler room; above 
this floor, the coal hoppers, and on the 
top floor the refrigerating apparatus and 
a large space for workshop facilities. 
The refrigerating apparatus will be of 
the absorption type, exhaust steam being 
used for heating, and electrical pumps 
for the ammonia machines and for circu- 
lating the brine. Refrigeration will be 
an important factor in the big restaurant 
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View IN THE ENGINE Room OF THE POWER PLANT FOR THE WANAMAKER BUILDING, PHILADELPHIA, Pa. 


section of the old store between the new 
building and South Juniper street is now 
heing torn down, leaving the half section 
facing on Chestnut strect intact. 

The power plant is about half a block 
away on Ludlow street, which ends at 
South Thirteenth street opposite the store 
building. The two buildings are connected 
by a tunnel, which will be described 
further on. Owing to the very great value 
of Property at this point, it was decided to 
restrict the ground area for the power 


and while the equipment is necessarily 
placed at different floor levels, the arrange- 
ment is such that attendance will be re- 
duced to a minimum. The heavy eleva- 
tor pumps and power pumps have 
been placed in a sub-basement along 
the west side of the building, the en- 
gine foundation being placed along the 
east side, the running board of the 
larger engines coming flush with the 
lower of two mezzanine floors opening 
from the engine room. Above the engine 


for preserving produce and for ice-water 
throughout the store building, as well as 
for cold storage of furs and other stock. 

The boiler equipment consists of eight 
Babcock & Wilcox boilers, each boiler hav- 
ing 294 tubes four inches in diameter and 
eighteen feet long, arranged in nests of 
seven tubes wide and fourteen tubes high, 
under three steam drums thirty-six inches 
in diameter and twenty-one feet six and 
one-half inches long. The boilers are 
built to carry 200 pounds, the working 
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pressure of this installation running at 
140 pounds. 

In addition to natural draught, the 
boilers are equipped with induced draught 
fans in the stacks and forced draught 
blowers in the furnaces. As far as the 
induced draught and forced draught are 
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Where the two stacks join they are en- 
closed in a brick chamber insulated from 
the rest of the large room on the top 
floor of the power-house by ample air 
space behind the enclosing walls. The 
four induced draught fans were built by 
the American Blower Company, Detroit, 
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The four forced-draught fans were also 
built by the American Blower Company, 
are each 110 inches, full housed, with a 
capacity of 27,000 cubic feet per minute 
against a total pressure of one and one- 
quarter ounces when running at 385 
revolutions per minute. They are oper- 
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Enp ELEVATION, Looking NortH. BorLER AUXILIARY Room, BorLer Room, Coan Bins, wiru REFRIGERATING Room ABOVE, PowER-HoUsE 
FOR THE WANAMAKER BUILDING, PHILADELPHIA. Pa. 


concerned the boilers are operated in 
pairs, one draught equipment serving two 
boilers. The boilers are arranged four 
on each side of the building, and one flue 
gerves a pair of boilers. The boiler stacks 
are arranged so that the flue for the nat- 
ural draught runs into the upright blower 
stack at an angle, the induced draught 
being given as much facility as possible. 


Mich., and are each 180 inches in diam- 
eter, driven by direct-connected vertical 
engines. They each have a capacity for 
handling 51,000 cubic feet of gas per 
minute and at normal speed will pro- 
duce one and one-half inches draught 
water gauge when running 250 feet per 
minute and two-inch draught water gauge 
when running ?88 revolutions per minute. 


ated by General Electric motors and 
Cutler-Hammer speed regulators. 

The boiler furnaces are served by coal 
chutes regulated by gates and hand-chains, 
the coal being delivered to the front of 
the fires as needed. Coal is taken directly 
from the hoppers above, a link belt con- 
vever carrying the coal from below the 
street level, elevating it and distributing 
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it automatically to the bin. This bin 
runs nearly the whole length of the build- 
ing. Adjacent to the coal bin, and near 
the south end of the building, is a smaller 
ash bin. The ashes are delivered through 
chutes to the convever, which has a hori- 
zontal run along the boiler auxiliary 
floor. As the buckets pass the ash pit 
the automatic tripper deposits the ashes 
in the ash bin. From the ash bin the 
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ashes are chuted down to a gate-controlled 
funnel, which delivers them to carts in 
the street. 

The three drums of each boiler feed 
through ten-inch check valves into a ten- 
inch steam line. Each set of boilers 
also delivers steam through a four- 
inch main to an eight-inch auxiliary 
Pipe-line, from which is taken off 
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Elevator Pumps 


8 Steam. 
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high-pressure steam for the boiler feed 
pumps, for the induced draught en- 
gines, for two three-inch lines for the 
generators of the absorption system, for 
a six-inch line to the expansion tank, and 
for an eight-inch live-steam line to the 
store building. Four-inch hot and cold 
feed-water lines run in loops along the 
front of the boilers. All high-pressure 
drips above the boilers are allowed to 
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packed, plunger pot-valve pattern, four- 
teen-inch by eight and one-half-inch by 
twelve-inch high-duty pumps, each hav- 
ing a capacity of 69,000 pounds of hot 
water per hour; four Warren Webster & 
Company (Camden, N. J.) feed-water 
heaters and purifiers and two large blow- 
off tanks. Suspended from the ceiling 
of the boiler auxiliary room are two feed- 
water tanks, each of 6,000 gallons ca- 
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flow through wide-open valves by gravity 
back to the boilers. Drips below the 
boilers flow directly without the use of 
traps to a pump and receiver in the 
basement and from there pumped back to 
the boilers. 

Directly below the boiler room is the 
boiler auxiliary room. The auxiliary ap- 
paratus includes four Knowles outside-end 
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pacity. City water is used, the water 
being delivered to a large tank in the 
sub-basement and elevated by motor-driven 
centrifugal pumps to the feed-water 
tanks. The returns from the heating sys- 
tem are also delivered to this tank. From 
the feed-water tanks the water flows by 
gravity to the heaters, and from the heat- 
crs to the suction of the feed-water pumps 
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which deliver the hot water directly to 
the boilers. The four feed-water pumps 
deliver the water through two lines of 
piping so arranged that any one of the four 
pumps can be run on either of the two 
lines, or all four of the pumps can de- 
liver hot water to a single line. These 
boiler feed pumps can also be used as 
emergency house fire-pumps, and for fill- 
ing the boilers, or in case of fire water 
can be taken directly from the bottom of 
the tanks without passing through the 
heaters. The two blow-off tanks are fed 
by two six-inch lines. which receive the 
blow-off from the two and one-half-inch 
lines from the boilers. 
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this arrangement is seen immediately by 
the facility with which all throtiles and 
gate valves can be reached from the floor 
level. The main header is without flanges, 
except where the steam lines make connec- 
tion with the header. These connections 
are made with steel necks riveted to the 
header. 

One of the mechanical features of this 
installation is the use of long and grace- 
ful sweeps of piping, eliminating angles 
and abrupt changes of direction in the 
piping. The piping is hung on spring 
hangers, allowing for expansion and con- 
traction. <All piping is covered with 
eighty-five per cent magnesia, canvas- 
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inch and eight-inch lines are led to the 
engine throttles. The main header is 
split by motor-driven valves into three 
sections, with a by-pass connecting the two 
outside sections. The motor-driven valves 
are so arrange! that they can be worked 
either at the valve or from the switchboard 
gallery. Each end of the by-pass is 
equipped with a gate valve. At both ends 
of the header an eight-inch line is taken 
off, passing through the building to the 
elevator pumps in the sub-basement. These 
lines unite to form a loop, which includes 
the four elevator pumps; and in case 


there should be trouble with one end of 


the steam line, the faulty point can be 
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On the floor with the boiler auxiliaries 
are located four 110-inch American 
Blower Company's fans, driven by forty- 
horse-power General Electric motors at 
915 revolutions per minute. These mo- 
tors are controlled bv Cutler-Hammer 
starting boxes and speed controllers, per- 
mitting a reduction in speed of fifty per 
cent. The fans deliver air to air ducts 
for forced draught, each fan equipment 
serving a pair of boilers. 

An cighteen-inch lap-welded sheet-stec! 
main header rests upon saddles on the 
second mezzanine floor, The utility of 


jacketed, bound with Russia iron bands, 
and given two coats of anti-flame paint. 
All water pipes are covered with felt, and 
the hot-water pipes are covered with felt 
with asbestos lining. All suspended sewers 
in the building are covered with felt. 
The ten-inch mains from the eight boilers 
pass through the boiler auxiliary room 
and feed into the main header. From this 
main header two twelve-inch lines are 
taken to forty-two-inch separators for the 
large engines, and three eight-inch lines 
to thirtv-inch separators for the smaller 


engines. From the separators twelve- 


isolated and steam taken from the other 
side. 

On the second mezzanine floor there 1s 
also located a small air-compressor plant, 
consisting of two Clayton air compressors 


driven by seven and one-half-horse-power 
Crocker-Wheeler motors. There is a Cut- 


ler-Hanuner automatic starter and speed 
controller which regulates the pressure, 80 
that when the tank is full the motors are 


automatically slowed down, and at the 


proper time cut out of service. When 
the pressure in the tank has fallen to a 


predetermined point, the motors are au- 
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tomatically cut into service. The com- 
pressed air is used for cleaning purposes 
and for handling oil for the lubricating 
system of the engines. 

Adjacent to the air-compressor system 
is an oil tank supported upon an angle- 
iron framework. The lubricating oil 
flows by gravity through this tank to the 
five engines, all of the bearings being 
served. After passing through the en- 
gines the oil drains into the flywheel pits. 
From the pits the oil flows by gravity to 
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being in the middle of the engine. The 
three smaller engines develop about 500 


horse-power each and are equipped with- 


175-kilowatt compound-wound Crocker- 
Wheeler generators, one on each end of 
the shaft. The normal electrical capacity 
is thus 3,050 kilowatts. The engine room 
is served by a tenston motor-driven crane 
built by Alfred Box, Philadelphia, Pa. 
The exhaust from the engines is de- 
livered to a twenty-eight-inch main, one 
end of which passes through the wall to 
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the store building is on the three-wire 
system, 220 volts being the drop between 
the outside lines. A deep trench is ar- 
ranged in the engine foundation to ac- 
commodate a slate panelboard, upon which 
the lugs for receiving the flexible cables 
from the generators are mounted. From 
these panelboards the current is delivered 
to the switchboard bus-bare through flat 
copper bars six inches wide and five-six- 
teenths of an inch thick. Each conductor 
for the 500-kilowatt generators consists 
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filters and from the filters to a receiving 
tank in the basement pump room. The 
compressed-air service then forces the oil 
back to the supply tank on the second mez- 
zanine floor. 

The five engines were built by the South- 
wark Foundry and Machine Company. 
Philadelphia, Pa., and are of a special 
‘Toss-compound vertical type for isolated 
plant service. The two larger engines de- 
velop about 1,500 horse- -power each and 
are equipped with a 500-kilowatt com- 
pound-wound Crocker-Wheeler generator 
upon each end of the shaft, the flywheel 


a vertical atmospheric exhaust. The other 
end goes to an expansion tank thirty-one 
fect long and nine feet in diameter, which 
is located in the basement. From the 
expansion tank four eighteen-inch lines 
deliver exhaust steam to the heating sys- 
tem of the main store building. A back- 
pressure valve in the atmospheric exhaust 
works automatically and regulates the 
pressure of the heating system. From the 
twenty-eight-inch exhaust a fourteen-inch 
auxiliary is taken for the boiler feed-water 
heaters. 

All lighting in the power-house and ìn 


of four bare copper bars sweated’ into a 
lug which is bolted to the ends of fuse 
clips. The bare copper bars are supported 
on insulators throughout the trench and 
are carried behind a sheet-steel shield to 
the ceiling of the basement. Along the 
ceiling of the basement the bars are pro- 
tected by a similar sheet-steel shield, the 
bars passing through the ceiling to the 
switchboard, which is located on the first 
mezzanine floor. On their way from the 
trench to the switchboard the bars are 
insulated by heavy porcelain bushings, 
which are mortised so as to provide ample 
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air space for dielectric insulation and cool- 
ing. 

The switchboard was furnished by J. F. 
Buchanan & Co., of Philadelphia, the 
electrical contractor, and built by the 
H. 0. S. Engineering Company, of New- 
ark, N. J. This is probably the largest 
and most completely equipped switchboard 
which has been installed in an isolated 
power plant. The board is forty-seven feet 
wide and eleven feet high, built of polished 
marble mounted on substantial angle-iron 
frames and. ornamental bronze supporting 
„pedestals. The top of the board is or- 
namented with a handsome bronze grill 
work and the rear is protected by an ex- 
panded metal cage... The board faces the 
engine room and is composed of, eighteen 
panels. Facing the board, and reading 
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from the left to the right, these are as 


follows: four panels for the 500-kilowatt 
generators, six panels for the 175-kilowatt 
generators, one lighting totalizing panel, 
one power totalizing panel, three panels 
for the lighting mains for the store dis- 
tribution, two panels for the power-house 
lights and the total power in the power- 
house, and one panel for the power-house 
mains for store distribution. The power- 
house mains and, in fact, all power are 
on the two-wire system, 220 volts. 
Each of the generator panels is equip- 
ped with pilot lights. ammeters, circuit- 
breakers, and for the 5.000-ampere circuits 
of the 500-kilowatt generators a special 
form of toggle lever interlocking switch, 
made by the General Electric Company, 
is used. The totalizing panels are equip- 
ped with Weston ammeters and voltmeters, 
a Bristol recording gauge, special indicator 
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handles for taking the voltage on any of 
the circuits and Thomson recording watt- 


‘meters. The lighting panels are equipped 


with pilot lamps tapped in on the proper 
circuits. The power panels are equipped 
with the usual switches, a very good idea 
of the arrangement being given in the ac- 
companying illustration. 

From the switchboard lead-covered 
cables are taken to the south end of the 
building, passing through a conduit to a 
manhole. From this manhole the feeders 
pass through a forty-nine-duct conduit 
built just above the top of the tunnel. 
The feeders from the switchboard consist 
of the following: thirty-one 2,000,000-cir- 
cular-mil cables for lighting, six 2,000,000- 
circular-mil cables for power and two 
1,500,000-circular-mil cables for power. 
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These feeders are all of stranded copper, 
rubber and lead-covered. 

In the sub-basement, in addition to the 
expansion tank and the water supply tank, 
are located the four elevator pumps, built 
by the Laidlaw-Dunn-Gordon Company, 
two deep-well pumps, the bilge pumps and 
four Westinghouse steam-driven air-com- 
pressors. The overflow tank for the ele- 
vator pumps is on the first mezzanine floor, 
facing the engine room, The sub-basement 
is also served by a ten-ton traveling crane 
built by Alfred Box, Philadelphia. 

The boiler room and the engine room 
of this installation are served by are and 
incandescent lights: and every possible 
means has been taken to secure sanitary 
conditions, both as regards lighting and 
ventilation, and the comfort of the em- 
plovés. Finely equipped toilet rooms are 
provided, the ordinary facilities being 
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supplemented with shower baths, the rooms 
being entirely fitted up in marble. The 
engineer’s office, which is adjacent to the 
switchboard on the first mezzanine floor, 
contains a handsome marble panelboard, 
upon which are placed an Edson recording 
and alarm steam gauge, a boiler pressure 
gauge, a steam-heating gauge for pressure 
and vacuum, an elevator gauge showing 
the pressure of water, a water gauge show- 
ing the pounds of water and the height 
of the water in feet, a compound gauye 
showing the pressure or vacuum on heat- 
ing system, and a recording gauge giving 
a record of the pressure and vacuum on 
the same system, a draught gauge measur- 
ing the draught in inches on all four stacks 
and an E. Howard & Company ship 
chronometer clock. 


The power tunnel is built with a steel 
frame with brick walls, concrete arched 
roof and concrete floor. .The tunnel is 
twelve feet wide, eight feet high and its 
length at the present time is 175 feet. The 
service pipes are carried on brackets on 
roller bearings, allowing for expansion and 
contraction. The tunnel houses two twen- 
tv-two-inch supply pipes for the elevators 
and two twenty-two-inch return pipes, four 
eighteen-inch steam-heating supply pipes, 
one eight-inch high-pressure steam pipe, 
one eight-inch return from the condensa- 
tion pump, two six-inch house tank supply 
pipes, two six-inch brine pipes, two four- 
inch ice water pipes, one three-inch cold 
water supply, one two and one-half-inch 
hot water supply and one one and one-half- 
inch hot water return. As mentioned be- 
fore, the conduit for the feeders is laid 
abave the top of the tunnel, about eight- 
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een inches below the surface of the street. 
At the present time these cables are taken 
from a manhole at the store building end 
of the tunnel and carried around the Mar- 
ket street end to the new building. 

The new building is built in three sec- 
tions—the north section, the south section 
and the middle section. The north and 
south sections are separated from the mid- 
dle section by fire walls. At four points 
on each of these fire walls cabinets are 
erected on the different floors, taking the 
leads from the wire shafts. Each section 
of the new building contains a main 
switchboard in the basement. From this 
main switchboard the circuits are con- 
trolled for the different floors of the build- 
ing. All circuits are carried in iron con- 
duit through the wire shafts, and from 
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Wire shafts have been established with the | 


outlet boxes all connected up, so that all 
that is necessary is to determine the loca- 


tion of the instrument and make the prop- 
er connections. 

The architects and engineers for the 
whole work of the power-house and new 
store building are D. H. Burnham & Com- 
pany, Chicago, Ill.; Mr. C. M. Wilkes (de- 
ceased), chief engineer. Mr. P. G. Chace 
has been responsible for the execution of 
the work and Mr. H. A. Eckman has been 
chief assistant as superintendent of con- 
struction. It is to these gentlemen that 
we are indebted for the data given in this 
article. 


Smoke and Smoke Prevention. 
An interesting symposium on the sub- 


ject of smoke and smoke prevention was 


given by the New York section of the So- 
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trolling the production of smoke in the 
city of Boston. This prohibits the giving 
off of dark or dense gray smoke for a peri- 
od of more than six minutes, and defines 
the means of determining whether the 
smoke violates the law or not. 

A number of cities have attempted to 
regulate the matter by municipal ordi- 
nances. Among these are Cleveland, Cin- 
cinnati, Philadelphia and New York. 
Philadelphia employs a dark glass scale 
for determining the density of the smoke. 
The law does not apply to those indus- 
tries where furnaces are employed for 
working iron, nor is it applicable during 
the early hours of the morning. In New 
York the matter mav be attacked from 
either of two standpoints: either under 
the penal code for maintaining a nuisance 
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the cutout cabinets arc and incandescent 
circuits are taken off for the general dis- 
tribution. The load on the lighting mains 
includes incandescent lamps at 110 volts, 
arc lamps at 110 volts, electric dumb- 
waiters and escalators at 220 volts, and 
electric fans and the electrically driven 
power-house apparatus described above. 
There are fifty-two passenger elevators, 
two large freight and van elevators, eight 
ordinary freight elevators, six sidewalk 
lifts in the store, one freight elevator in 
the power-house—all of the hydraulic 
plunger type. In addition to this there 
are ten electric dumbwaiters. A feature 
of the wiring installation is the complete 
conduit system for bell and telephone work. 
Arrangements have been made so that it 
will not be necessary to rewire any part 
of the structure when equipping the pres- 
ent building with call-bells and telephones. 


ciety of Chemical Industry at the Chem- 
ists’ Club, 108 West Fifty-fifth street, New 
York city, on the evening of February 23. 
The first speaker was the Hon. Thomas 
Darlington, health commissioner of New 
York city, who explained the status of 
smoke regulation as it exists in this coun- 
try. Regulation may be attempted either 
by a state law or a municipal ordinance. 
At the present time there are but two 
instances in which the state has attempted 
to control the matter. The first was for 
the city of Brooklyn in 1895. Under it 
a number of flagrant nuisances were 
abated, but in one case the matter was 
carried to court and decided against the 
state on the ground that the law was un- 
constitutional. The state did not deem it 
advisable to carry the matter further. The 
second instance is in Massachusetts, where 
a state law was passed in 1905 for con- 


dangerous to the health and life of the 
community, or under the sanitary code 
through a specific law. The difficulty in 
the first case is to show that smoke is 
a menace to the health of the community. 
Under the second it must be shown that 
a nuisance exists—that is to say, that the 
trouble and inconvenience to which objec- 
tion is raised are produced by the smoke 
coming from that particular chimney 
against which the complaint is made. This 
is exceedingly difficult. The board of 
health of the city of New York has very 
arbitrary powers, and for this reason must 
exercise them with the greatest care; it 
does not seem justifiable that it should 
use these extraordinary powers for abating 
a nuisance. However, during the past 
year it has succeeded in correcting 180 
of the minor cases. 

Mr. Adam De Trampe spoke briefly of 
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the use of soft coal under boilers. In 
the city of New York during the past 
year 15,500,000 tons of coal had been 
burned, a considerable amount of which 
was bituminous coal. On the assumption 
that 1.5 per cent of all of this coal had 
been set free as smoke, about 230,000 tons 
of soot would be liberated in the city 
during the year, equivalent to 600 tons 
of lamp-black per day. The speaker 
thought that eventually the use of coal 
in cities would be discontinued and fluid 
fuels employed, or possibly electrical en- 
ergy transmitted to the city from an out- 
side point. l 

Mr. Leonard H. White explained the 
theory of down-draught furnaces, and de- 
scribed a new type of furnace in which 
the distortion of grates due to the intense 
heat of the flames forced through them in 
the ordinary down-draught furnace was 
avoided. In this furnace a sloping cham- 
ber or fire pot is arranged, fed from the 
outside and supplied with air either by 
forced or induced draught through the 
same opening. The fire is at the inner 
part of this, and as it burns away the 
fuel there the other slides down. The 
gases distilled from the green coal pass 
through the incandescent bed of fuel and 
are consumed. Just beyond the firebox 
is a large combustion chamber lined with 
fire-brick, where the combustion is com- 
pleted. A furnace of this type has a com- 
paratively low capacity, but since the inner 
part of the fuel is coked and can be burned 
on an ordinary grate, this furnace may 
be combined with a grate furnace, the 
green fuel being fed in at two points, 
where it is coked by the down-draught 
process and the incandescent coke pass- 
ing inward over a grate, where it is burned 
in the ordinary way. 

Mr. Walker Bowman described a device 
for filtering smoke, which had been tested 
recently in Milwaukee. It consists of a 
drum, which may be revolved slowly about 
its axis. Tubes are arranged in rows along 
the outer surface. These are covered with 
bags of cloth for filtering cold gases, or, 
for filtering smoke, with asbestos bags. 
The particular test, he reported, had not 
been entirely successful, for the filtering 
bags clogged up after a few hours’ run 
and stopped the passage of gases. More- 
over, a brown deposit took place in the 
roong, apparently due to tarry substances 
which pass through the filter. 

Mr. Ernest H. Foster described a meth- 
od of building smokeless furnaces, which 
has been devised and patented by Dean 
William Kent, of Svracuse University. 
The main feature of this furnace is a pair 
of wing walls arranged within the com. 
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bustion chamber so as to give a narrow 
vertical opening. In front of the boiler 
setting is placed the grate in a properly 
lined furnace having a bridge wall of the 
ordinary type. The gases pass over this 
wall in a horizontal laver, and when they 
strike the wing walls their direction is 
changed and the hotter and cooler portions 
are thoroughly mixed, and complete com- 
bustion results. By applying this method 
of construction, savings of from ten to 
fifteen per cent of the fuel have been 
effected and the. production of smoke en- 
tirely avoided. 

Mr. A. A. Cary spoke of the proper 
method of building furnaces so as to pre- 
vent smoke and of the proper way of 


firing the furnace. He thought that some- 
thing might be accomplished by licensing 
firemen. 

During the discussion which followed, 
the relative values of oils and coal were 
mentioned. The following were given as 
the figures determined by the Standard Oil 
Company: oil at twenty cents a barrel is 
equivalent to coal at sixty-five cents a 
ton; at forty cents a barrel, to coal at 
$1.49 a ton; at $1 a barrel and $2 a 
barrel, to coal at $3.26 and $6.52, respec- 
tively. 


A Testimonial Dinner to 
George H. Daniels. 

On the evening of Tuesday, February 
20, a testimonial dinner was tendered to 
Mr. George H. Daniels, general manager 
of the advertising bureau of the New 
York Central lines. The dinner was ar- 
ranged by a number of prominent New 
York newspaper men and advertising 
managers, and was participated in by about 
500 representatives of daily newspapers, 
magazine publishers, technical journals, 
trade papers and railroad managers. The 
toastmaster of the evening was William 
H. McElroy, LL.D., and responses were 
made by Frank R. Lawrence, president 
of the Lotos Club; Admiral Joseph B. 
Coghlan, U. S. N.; Lafayette Young; the 
Rev. Merle St. Croix Wright; A. V. V. 
Raymond, LL.D., president of Union Col- 
lege, Schenectady, N. Y., and S. H. Hard- 
wick. 

The toast of the evening was “George H. 
Daniels,” and the guest of honor was the 
recipient of many tributes of admiration 
and affection from the speakers. At times 
the enthusiasm ran hich, the oratory be- 
ing of more than ordinary distinction. Mr. 
Daniels, who was for a long time the 
well-known general passenger agent of 
the New York Central & Hudson River 
Railroad, responded in very happv vein. 
Ife said that he felt that the testimonial 
was not so much in recognition of himsclf 
as it was of an idea that he had always 
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been pleased to stand for. Advertising, 
he said, was the absolutely necessary means 
which the progressive business man re- 
quired to develop any line of industry. 
The advertising of the American railroads 
was the backbone of the present civiliza- 
tion, and had done more to promote inter- 
state and international commerce than any 
other factor in present or ancient times. 


William Marconi to Lecture Before 
the New York Electrical Society. 
Mr. William Marconi will lecture be- 

fore the New York Electrical Society, at 

the auditorium of Horace Mann School, 

Teacher’s College, Columbia University, 

Wednesday evening, March 28. Word has 

heen received that Mr. Marconi will make 

a special trip to this country to deliver 

this lecture, which was postponed from 

January 16 because of Mr. Marconi’s ill- 

ness. 

The 257th meeting of the society was 
held at the Edison auditorium, February 
91. Mr. Robert T. Lozier lectured on 
“The Fundamental Principles of Gas En- 
zines and Gas Producers.” The lecture, 
which contained a large amount of care- 
fully prepared and most valuable data, is 
to be published by the society. Its de- 
liverv was followed by an animated dis- 
cussion, in which Messrs. Norris, Larwill. 
Hallberg and Bijur took part. The fol- 
lowing members were elected: Isaac 
Fidler, Harry C. Fling, Daniel Hurley, 
Harry Pickhardt, James H. Rogers. 
James L. Wiltse, S. B. Burroughs, James 
K. Hooper, Carlton A. Graves, Richard 
E. Brown. 


Illuminating Engineering Society. 

The Illuminating Engineering Society 
will hold its next regular meeting in the 
Edison Auditorium, 44 West Twenty- 
seventh street, New York city, on Friday 
evening, March 9, at 8 P. M. 

Papers will be presented on the follow- 
ing subjects: “The Luminous Arc”? bY 
E. L. Elliott; “The Inverted Incandes- 
cent Gas Burner,’ by Victor Rettich: 
“Illuminating Engineering from the AT- 
chitect’s Standpoint,” by W. 5. Kellogg. 


“ 


National Electric Light Association. 
The first list of questions for the 1900 
question box of the twenty-ninth conven- 
tion of the National Electric Light Asso- 
ciation, to be held at Atlantic City, N. J., 
June 5-8, 1906, has been issued. The 
editor Mr. Paul Lupke, 222 East State 
street, Trenton, N. J., is desirous of se- 
Curing responses as soon as possible. 
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ELECTRIC ELEVATORS—III. 
BY E. R. CARICHOFF. 


In a previous article’ under this head- 
ing, attention was called to recent practice 
in regard to frequently operating magnet 
switches and the use of the toggle action, 
butt-contact type was recommended as by 
far the most satisfactory. 

As an example of a variety of this 
type of switch, illustrations are here shown 
of some elevator controllers which accom- 
pany the elevator installation now being 
made by the National Elevator Company, 
400 West Twenty-third street, New York, 
for the large new plant of Robert Hoe & 
Company, on Grand street, New York. 

The elevators were designed to meet the 
special requirements of the engineers of 
the purchaser. The controllers are in 


many ways unlike any heretofore designed, — 


and yet without previous experimenting, 
the results of the preliminary test made at 
the elevator company’s works were in every 
way satisfactory. 

For the switches where the amount of 
opening is small, phosphor bronze strip 
one inch wide and one-sixteenth inch thick 

1 ELecrricaL Review, September 9, 1905. 
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-Front View oF MOTOR anD DRUM CONNECTIONS. 


and about ten inches long, is given a 
curved set and one end is screwed to one 


Rear View OF MOTOR AND DRUM CONNECTIONS. 


terminal block; the free end is provided 
with removable tips and is pressed against 
the other terminal block by the arm of a 
magnet acting near the middle of the bent 
bronze strip. 

The number of strips required for each 
switch depends, of course, on the current 
to be carried, on the controller shown four 
strips are used for each switch. When | 
the switch is required to open an inch or 
more, the bronze strips are fastened to a 
pivoted rocking piece to which the current 
is conducted through a flexible connection. 

The illustration of the controllers 


` shows that the heavy operating parts are 


attached to the base, where two large 
magnets throw the reversing switch by 
means of rods and a cam. This switch, 
which is placed between the two magnets, 
is thrown for one direction travel of the 
cam by one magnet and for the opposite 
direction by the other magnet, but it re- 
mains fixed in its set position so that the 
shunt field when excited is not discon- 
nected from the armature circuits, but dics 
down gradually as the motor comes to z 
stop. Thus the sparking and danger of 
shunt-field discharge are avoided and a 
considerable armature current is made 
available through resistance for braking 
purposes. 

Either of the large magnets can close 
the double-pole line switch, which is lo- 
cated immediately above the reversing 
switch, and is held normally open by 
springs when both magnets are down. The 
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two back contacts of this switch close the 
dynamic brake circuit and the series field 
of the motor may be included in this cir- 
cuit for self-excitation of the motor field. 

Single-pole line switches are shown 
above each of the two magnets, which per- 
mit the use of up-and-down main line limit 
switches, and are provided with carbon 
tips and magnetic blow-out coils. Six ac- 
cclerating magnet switches are provided 
for short-circuiting the starting resist- 
ances and the series-field coils. One is 
placed on each side of the double-pole line 
switch and four in line immediately above. 
These are the switches previously referred 
to where the required opening is very 
small. There is no arcing and the rub- 
bing is sufficient to keep the contacts 
clean. 

In the middle of the board at the top is 
the regulating solenoid for the accclerat- 
ing magnet switches, so arranged that 
these switches must be open before thc 
current in the motor can be reversed. 

On the upper right hand corner of the 
hoard is the fast-speed magnet, which is 
excited by wire from the car switch, and 


FRONT VIEW OF CONTROLLEK BOARD 


inserts resistance in the shunt field of 
motor for an increase of the car speed. 

At the upper left hand of the board is a 
double-pole, over-load, no-voltage circuit- 
breaker, provided with special contacts to 
separate the motor and the operating cir- 
cuits, so that when the circuit-breaker is 
tripped the motor can not supply current 
to hold off the brake, and all switches 
must come to the stop position. 

The capacity of one machine is 6,000 
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pounds and of another 12,000 pounds, the 
car for the latter being equipped with 
sheave on top, so that the large car runs 
at about half the speed of the 6,000-pound 
car. 

The gears are bronze, set tandem, and 
cut spiral for interlocking. The worms 
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are cut on solid-forged steel shafts. The 
brake pulley is V-shaped and the gripping 
shoes are leather-lined, making a very ef- 
fective stopping device. 

The motor is compound-wound and has 
its series-field winding short-circuited on 
the last point of the controller; two shunt- 


. field speeds are given, one without resist- 


ance and one with resistance inserted in 


the winding. 
> 


Radiant Matter from the Sun. 

That the aurora and magnetic dis- 
turbances are due to streams of matter 
radiated by the sun is sometimes doubted 
on the ground of a lack of periodicity. But 
J. M. Schaeberle shows that a periodicity 
can not be expected unless it is assumed 
that all such streams have the same initial 
velocity, which is improbable. An initial 
velocity of 376 miles per second would 
enable the streams to just touch the earth’s 
orbit and then fall back. An initial ve- 
locity of 382 miles per second would send 
the matter out to infinity. At intermedi- 
ate velocities the streams would cut the 
earth’s orbit the second time after twenty- 


seven to sixty-five days. Such streame, 
encountered by comets, may account for 
fluctuations in their luminosity.—Elec- 
trician (London), February 9. 
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TELEPHONE ENGINEERING.: 
BY J. J. CARTY. 


Engineering may broadly be divided 
into two classes, civil and military. Mili- 
tary engineering is that which pertains to 
the conduct of war and is sufficiently un- 
derstood to require no description. Civil 
engineering, as I am now using the term. 
comprehends all forms of engineering 
which are conducted without special refer- 
ence to the operations of war. Falling 
within this definition of civil engineering 
we have electrical engineering, mechanical 
engineering, telegraph engineering, tele- 
phone engineering, and some others. As 
taught in colleges, however, and as gener- 
ally understood, civil engineering is rc- 
stricted and deals more especially with 
that branch of the art which pertains to 
the construction of bridges, waterworks, 
railroads, harbor improvements and other 
public works of like character. 

Inasmuch as the telephone is an elec- 
trical instrument, and inasmuch as elec- 
trical phenomena exert a dominating 1n- 
fluence in the telephone art, telephone 
engineering is classed as a branch of elec- 
trical engineering, although it will be 
shown as I proceed that telephone engin- 
eering comprehends important elements 
not at all electrical in their character, 
indeed, it is a recognition of the existence 
of these elements and a knowledge of how 
to deal with them adequately which con- 
stitutes one of the important requirements 
of telephone engineering. A good know!- 
edge of clectrical laws and a fair acquaint- 
ance with electrical machinery may be 
gained in our electrical schools; and grad- 
uates from them are, as a rule, proficient 
in these matters. 

Telephone engineering comprehends not 
only these, but other factors, the existence 
of which is not generally recognized. In 
this paper I shall, owing to the limitations 
of the time at my disposal to-night, at- 
tempt to explain the nature of only some 
of these factors, indicating their most 1m- 
portant bearing upon the general subject. 
From your own knowledge you will be able 
to supply many more instances, illustrat- 
ing, perhaps, better than those which I 
have chosen, the ideas which I wish to 
make plain. 

To describe the proper 
phone engineering in its relation to the 
telephone industry is to consider the func- 
tion of the telephone engineer. Not s0- 
many years ago it was thought that the 
functions of the telephone engineer con- 
sisted of doing little more than to provide 

1 Paper presented at the 204th meeting of the Ameri- 


can Tustitute of Electrical Engineers, New York, Feb- 
ruary 28, 1906. 
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and install switchboards. He was sup- 
posed to be consulted occasionally about 
the station apparatus, and later, when 
cables were introduced, his activities were 
extended so as to include the testing of 
cable after it had been bought and laid. 

At the time of which I speak telephone 
companies took almost an exclusively 
switchboard view of the telephone busi- 
ness. A building would be selected by 
someone connected with the company and 
the engineer would be consulted prin- 
cipally as to the selection of the switch- 
board and the placing of it in position. 
The size and location of the building, its 
relation to the existing and probable fu- 
ture subscribers, and all of the vast num- 
ber of other factors now considered so 
vital in determining such matters, re- 
ceived but scant consideration. So it 
was with cables; whether the cable should 
contain wires of No. 22, No. 19 or No. 16 
gauge; whether the insulation should be 
of cotton, rubber or gutta percha—these 
were questions which were as likely to be 
settled by the purchasing agent as by the 
engineer. 

To one acquainted with the conditions 
of those times this is not at all surprising, 
because the telephone engineer of that 
period shared with all the rest of the 
world the prevailing ignorance concerning 
matters which have since been proved by 
laborious investigations to be governed by 
well-established laws, the nature of which 
was then unknown. 

The proper status of telephone engineer- 
ing and the true scope of the functions of 
the telephone engineer differ as greatly 
from this primitive view as does the mod- 
ern telephone system differ from that 
which obtained in the period about which 
I have just spoken. 

I shall endeavor to give a correct view 
of the true scope of telephone engineer- 
ing and to do so I shall broadly discuss a 
typical problem in telephone management, 
illustrating the various points I wish to 
make by reference to certain details which 
will be considered in connection with the 
problem chosen. 

Let us take the case of New York city, 
with the suburban territory tributary to 
it, and assume that it is the intention of 
the telephone company to install within 
that territory a telephone system which 
will work at a proper degree of efficiency 
and at the same time yield to the investor 
a fair return upon his investment; and 
that it is necessary not only that this con- 
dition should exist during the first stages 
of the project, but that the undertaking 
should be so managed that this condition 
will be maintained indefinitely. With such 
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a problem before the telephone manage- 
ment, what part of it should the manage- 
ment require the telephone engineer to 
work out? I shall answer this question by 
describing in general terms, and some- 
times for the purpose of illustration, in 
considerable detail, what should be the 
work of the telephone engineer in such a 
case. | 

The first question which the engineer 
must decide is, what is the period for 
which such construction as may be re- 
quired should be planned? This is a ques- 
tion of far-reaching importance and re- 
quires for its answer that a vast amount 
of data should be collected, and that care- 
ful and Jong-continued study and investi- 
gation should be given to a large number 
of factors, involving, among other things, 
first cost and character of construction of 
the diverse portions of a plant of such 
complicated nature, annual charges such 
as maintenance, depreciation and interest, 
and local conditions bearing upon the pos- 
sibility of the renewal or extension at some 
future time of all of the elements of the 
plant. 

In addition to this, due regard must be 
paid to possible changes in the art and 
also the fact that, owing to the exigencies 
of the business, many cases arise where it 
ig necessary to carry out at the beginning, 
especially in underground work, all of 
the construction which may ever be needed. 

At the outset the question of the period 
for which to plan depends upon the ex- 
pectations of growth. With a given ex- 
pectation of growth, the engineer, by tak- 
ing into account all of the factors of the 
case and balancing the annual charges re- 
sulting from the initial investment against 
the cost of reconstruction and rearrange- 
ment of the plant at some future time, 


arrives at the economical period for which 


to plan. 

In this work the predictions as to 
growth are of the first importance and, in- 
asmuch as accurate predictions of this 
kind are attended with the greatest diffi- 
culty, it is essential that not only the 
judgment of the engineer, but that of the 
business management and all others who 
might be able to advise in connection with 
the matter, should be obtained. 

At this stage of the work it is of the 
utmost importance that the bearing of 
these estimates of growth upon the future 
of the plant should be thoroughly under- 
stood by the business management, whose 
functions, in the nature of the case, exer- 
cise such a profound effect upon the ex- 
tent and character of such growth. It is 
the duty of the engineer to make this point 
clear and to obtain from the business man- 
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agement serious and responsible estimates 
of future growth. 

The number of lines which may be ex- 
pected having been agreed upon, the ques- 
tion of for how long a period ahead we 
should plan is determined by a number of 
circumstances. For such conditions as ob- 
tain at New York, the period for much 
of the construction has been found to be 
from seventeen to twenty years. This 
figure is arrived at by taking into account 
a large number of factors, such as life 
of the central switchboard—which is 
placed at about fifteen years, the relative 
costs of placing in the subways a large 
number of ducts initially as compared with 
adding new ducts after a period of about 
twenty years, the uncertainty regarding 
the changes in the state of the art, and the 
difficulty of fortelling with sufficient de- 
tail conditions which are expected to ob- 
tain during a period so far ahead as 
twenty years. 

„Tn the case chosen for illustration, which 
was New York, the economical period was 
found to be about twenty years, and it 
was attempted to plan for conditions 
which would obtain in the year 1920 and 
for each year up to that date. The total 
number of lines to be provided for in the 
island of Manhattan is 300,000. The 
working out of the general plans for pro- 
viding for this number of lines, which it 
was expected. would be reached by the year 
1920, constitutes what is known as the 
“*300,000-line study.” To give an idea of 
the nature of part of the work of the tele- 
phone engineer, I shall outline in general 
terms the character of this study. 

Having determined upon 300,000 lines 
as the proper foundation of the study, and 
having received the proper authorization 
from the business management to procecd 
on that basis, the next step is to plot on a 
map the probable distribution of these 
lines. This is done, not by giving the loca- 
tion of each line, but by indicating by 
blocks the most probable distribution. 
Here again the judgment of the engineer 
must be assisted and directed by the busi- 
ness management, for next in importance 
to determining the total number of lines 
to be provided for comes the question of 
their distribution. 

The number and distribution of lines 
having been agreed upon, the next step is 
to determine the number and arrangement 
of central office districts, the size and 
boundaries of these districts and the size 
and location of the central office switch- 
boards. 

It is conceivable, although obviously im- 
practicable, that all of the 300,000 lines 
might be extended to one central office 
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and operated in switchboards there; it is 
only necessary to state such a proposition 
to exclude it from further consideration. 
On the other hand, it is conceivable 
that a central office might be estab- 
lished in each block; this also is ab- 
surd and needs no further consideration. 
Somewhere between these two extremes 
must lie the most economical size and 
number of central offices. The next stage 
in the problem is to determine this num- 
ber; to do this no formula, simple or 
otherwise, is available. The only prac- 
ticable method is to lay out the territory 
to be served, in accordance with a number 
of different arrangements of districts and 
centres, starting in, say, with ten centres 
and extending the study up to as many as 
thirty or forty, or even more. In the case 
of all these arrangements there would be 
certain elements of cost which would not 
be changed by the different arrangements 
of central offices assumed. Block-wiring 
and station instruments are examples of 
these. These elements of cost are omitted 
from the comparison. All of the items of 
cost, however, which vary with the differ- 
ent number and arrangement of central 
offices are computed, all of these being re- 
duced to annual charges. 

From these figures, as applied to the 
-various layouts, the number of central 
oflices and the districts which are ideally 
most economical may be seen. I say ideally 
most economical for the reason that the 
practical application of such results re- 
quires that a difficult and very complicated 
adjustment of the existing plant, to con- 
form as nearly as possible to the ideal con- 
dition, must be carried out. 

While it must appear, even from the 
brief statement of the steps of the study 
thus far described, that a vast amount of 
Jabor and computation are involved, it by 
no means represents all that must be done. 
Before there can be made a comparison 
of the relative economies of the various 
groups of offices, a series of studies within 
studies must be carried out upon many 
other important elements of the problem. 

The first of these is the switchboard 
study. Before the switchboard study can 
be made, general methods of operating 
must be agreed upon, such as the method 
of handling toll business, whether it shall 
be done wholly upon a toll board or partly 
upon a toll board and partly direct from 
“\ positions; whether it shall be done 
wholly upon a “two-number” basis or sub- 
stantially upon a “particular party” basis. 
he best method of handling local busi- 
ness must be determined. It must be de- 
cided whether the business shall be upon 
call wires or otherwise; what shall be the 
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capacity of the call wire; what shall be 
the load which will be assigned to the 
various Operators in the system, this in 
turn being dependent, among other things, 
upon the character of the service which it 
is thought necessary to render. 

Having agreed upon these and_ other 
fundamental data, the question of the best 
type of switchboard, whether it shall be 
full multiple or partial multiple, whether 
it shall be of the transfer type or other- 
wise, must be settled. The limit so far 
as size is concerned of the multiple board, 
or any other type which may be considered, 
must be determined. Also there must be 
settled a very large number of questions 
cropping out at every point involving 
maintenance and operating expenses and 
methods. All of these factors having 
been duly weighed, the maximum size and 
type of switchboard is agreed upon. 

The switchboard determinations having 
been made, the type of cable to be em- 
ployed must be settled upon. Here again 
a series of studies is necessary. Of first 
importance in the cable study is the de- 
termination of the standard of transmis- 
sion which is to be employed, not only for 
talk between offices within a zone euch as 
Manhattan island, but also the standard 
of transmission which it is necessary to 
maintain ‘between Manhattan island and 
the suburbs and between various points in 
the suburbs passing through Manhattan, 
and to long-distance points. The impor- 
tance of this determination will appear 
when we consider the standard already 
adopted as the Manhattan standard, which 
is, assuming the use of the present com- 
mon-battery apparatus, that the cable em- 
ployed in Manhattan shall at all times be 
such that it will give in the worst case a 
talk as good as could be obtained between 
two central offices joined by a trunk cable 
of ten miles of the standard type having 
the No. 19 gauge conductors, with a mu- 
tual capacity of 0.07. If this standard 
were lowered so as to employ the use of 
No. 22 gauge cable instead of No. 19, it 
would permit the use of a trunk cable 
eosting half as much as that required by 
the present standard, thus reducing the 
number of ducts required and in that way 
profoundly affecting the results of the 
study, 

In considering the type of cable em- 
ployed, not only must the standard of 
transmission be borne in mind, but in 
determining upon the specifications for 
the various types of cable needed a long 
series of special studies is required. These 
are conducted with a view to determining 
upon that form of construction in each case 
which will give the highest standard of 
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transmission and at the same time pre- 
serve the best mechanical conditions need- 
ed for hauling in and out of the duct, and 
also be so constructed electrically and 
mechanically as to require a minimum of 
attention from the maintenance point of 
view. Not only must the various types 
of cables be carefully fixed upon when 
considered strictly from the cable point of 
view, but where suburban and long-dis- 
tance circuits are to be considered the 
problem of loading cables presents itself. 
This involves so much work and study 
that to give even a brief outline of what 
it involves would require a paper which 
itself would extend far beyond the lunits 
of the time allotted for this very general 
statement of the case. | 

The general features of the study hav- 
ing been determined upon and the time 
having arrived to erect a given central 
office at a centre previously located, the 
question of obtaining the necessary real 
estate and erecting the central office build- 
ing presents itself. In such cases it is 
usually impossible to obtain the desired 
property exactly at the ideal centre. Prac- 
tical real estate conditions must be met 
and, of the various parcels of property 
offered, that is chosen which, taking into 
account all of the circumstances of the 
case, Tesults in the lowest annual charges. 
The distance of a given site from the main 
subways, the character of the neighboring 
buildings, the price at which the property 
can be obtained, the possibility of recon- 
structing the existing building which may 
be upon the property or the necessity of 
removing it and erecting a new one, and 
other similar points—all these have to be 
carefully worked out before a report can 
be made to the management setting forth 
the most economical land to purchase. 

In other: words, before even the land is 
bought a study must be made of a tele- 
phone building which might be erected 
upon it. Inasmuch as in nearly every case 
many different properties must be consid- 
ered, studies for several different build- 
ings must be carried out before the best 
combination can be determined. After 
these matters have been decided upon, the 
details of construction of the building must 
be further studied. This, as can readily 
be understood, naturally involves a vast 
amount of engineering work. 

Thus far I have hastily sketched the 
outlines of a telephone development study 
as it is more particularly concerned with 
the local plant, but as the local plant 
must be, as time goes on, more and more 
intimately connected with neighboring 
plants in the suburbs, and with more dis- 
tant plants reached by long-distance wires, 
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most careful study must be given to the 
best methods of establishing proper rela- 
tions with those plants. 

Without attempting to outline in any 
detail the nature and extent of the work 
involved in the methods employed in mak- 
ing a suburban toll-line study, and with- 
out going at all into the question of meth- 
ods of establishing the service to long- 
distance points, I will say that, consider- 
ing the broad features of these various 
classes of conditions, it has been found 
best, in the particular case which I have 
taken for my example, to divide the tele- 
phone business into three classes: local, 
suburban and long distance. 

In determining what shall constitute the 
local class the engineer finds himself en- 
gaged in a problem of great magnitude 
which primarily concerns the business 
management and which is affected by im- 
portant public and economic considera- 
tions as well as by engineering factors and 
methods. If the local zone is made too 
extensive it greatly increases the magni- 
tude of the trunk line plant from which 
no toll revenue can be derived. This 
fact reacts upon the rates in such a man- 
ner as to make it impossible to give as 
low a station rate as might otherwise be 
the case. This tends to restrict the growth 
of stations and hence will act as a check 
upon the growth of the business at large. 

The local zones having been determined 
upon, it must next be decided what shall 
be the limits of the suburban business and 
what shall be classed as long-distance busi- 
ness. Without attempting to explain the 
various points necessary to be taken into 
account in determining these questions, I 
will say that they involve not only those 
physical factors ordinarily considered to 
constitute engineering, but that they in- 
volve the methods of calling which may 
be permissible on the part of the sub- 
scriber, the entire system of toll rates 
which may be adopted by the telephone 
company, the question of whether the sub- 
scripers’ names and numbers should be 
listed or not, and other questions of this 
nature. 

When I review the outline of the meth- 
ods and magnitude of a telephone develop- 
ment study, such as I have here briefly 
sketched, I am not surprised that some 
who superficially consider the subject are 
inclined to doubt the value of results ob- 
tained in this way. This feeling is 
strengthened when they consider the na- 
ture of some of the fundamental data 
upon which all of the work rests. For 
instance, unless there is made a fairly 
correct forecast of the probable growth of 
subscribers’ lines for a period of fifteen 
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or twenty years in advance, it is clear that 
substantial errors will be made; but more 
than this, it is necessary not only to fore- 
cast the total number of lines expected, but 
their location must be determined within 
close limits. But this is by no means all. 
Not only must the location of the lines 
be decided upon, but the number of calls 
per day which may be expected over each 
line must be estimated; not only must 
the number of calls which are expected 
be correctly determined, but the time of 
the day during which these calls may be 


expected must be arrived at in some man- 


ner. Even more than this must be done, 
because it is necessary not only to know 
all of these facts, but also it must be 
known where the calls are to go. We must 
also know what proportion of these are 
likely to be toll calls, what proportion 
long-distance calls, and various other fac- 
tors of like nature must be determined. 

There can be no doubt that telephone 
development, as thus viewed and as cor- 
rectly viewed, presents abundant oppor- 
tunities for errors, and that such errors 
must lead to expenditures of large sums 
of money, which, if infallible data were 
obtained, would not be required. 

But conceding all this, what is the 
alternative method which we can follow? 
If we are to abandon the method of study 
herein described, what shall be substituted 
for it? By what plan shall we proceed 
which will enable us to arrive at a more 
economically constructed system? What 
method shall we adopt which will enable 
us to proceed without answering such ques- 
tions as those which the present method 
of study undertakes to answer? It is 
obvious that what are erroneously called 
“common-sense” methods might be em- 
ployed. Buildings might be erected in 
various locations in a city, chosen after an 
inspection of the region; they might be 
substantially constructed and provided 
with switchboards. These buildings might 
be joined together by subways, and in the 
subways cables could be located. Suburban 
and long-distance trunk line subways 
might also be constructed, and there is no 
doubt that according to such a plan tele- 
phone business could be carried on. But 
have we, after all, in following this meth- 
od, avoided answering any or all of the 
questions with which the study under- 
takes to deal? Most certainly we have 
not, and while it might not be appreciated, 
every step taken in this so-called common- 
sense method really makes a direct, though 
unconscious and unintelligent, answer to 
all of the questions propounded and dealt 
with in the formal study. If, following 
this common-sense method, it is decided 
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to erect at a given location a central office 
building with a switchboard of a given 
size, this office must be intended to serve 
a district of some definite form. If, as 
would of course be the case, other central 
office buildings are erected at other loca- 
tions, they too must be constructed with 
reference to fixed districts and their num- 
ber must be determined with reference to 
the expected growth in subscribers; so that 
after all the magnitude of the expected 
growth is a factor which is unconsciously 
dealt with. But in determining upon 
the size of the switchboard and its con- 
struction, whether we realize it or not, 
a definite, though unwitting, answer is 
made to the questions of what shall be 
the rate of calling, what shall be the 
destination of the calls, what shall be their 
character, and at what time they shall 
occur. The switchboard and building must 
be planned for some set of conditions 
which can be established only by data of 
this character. Merely ignoring these 
questions and erecting the switchboard and 
arranging central offices without making 
a study does not avoid answering the 
questions, for by the construction carried 
out a direct and unequivocal answer to 
all of these questions is made, yet with- 
out giving consideration to any of them or 
even recognizing their existence. 

So it is with subway construction. It 
is easy enough, after central offices have 
been located, to plan for a subway joining 
those offices, but somebody must answer 
the question of how many ducts shall be 
provided in this subway. This can be 
done by the method outlined in describing 
the study, or it can be determined at 
the time by somebody who is opening the 
streets. It may be done, on the one hand, 
by engineers after careful study with all 
the facts before them, and after having 
analyzed the statistics of the past and hav- 
ing exhausted all possible methods of 
throwing light upon the subject; or it may 
be done by a man in the street with a 
pickaxe. Those who would follow the pick- 
axe method would not avoid questions 
which the engineer has recognized and has 
undertaken to answer. They would, by 
the number of ducts they put down 
and by the character and magnitude of 
the other construction, give their answer 
to all of these questions without having 
considered any of them. As to which of 
these two methods should be followed, the 
telephone company must decide. 

Thus far in my outline of that part of 
the telephone engineer’s duties which per- 
tain to development studies, I have dealt 
more particularly with the physical fea- 
tures of the work. Ordinarily, engincer- _ 
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ing has to do principally, if not exclusive- 
ly, with physical factors, but telephone 
engineering has not only to deal with 
physical factors of the utmost complexity, 
but it has also to deal with commercial 
questions which, of themselves, would 
seem to be only remotely connected with 
the work of the telephone engineer, but 
which really vitally affect it. Telephone 
engineering presents more factors of this 
nature than, I think, are to be found in 
many other branches. Take the case of 
a civil engineer who has before him the 
problem of constructing a masonry dam. 
This presents an instance involving solely 
physical factors. The stability of the dam 
or its capabilities of impounding the neces- 
sary amount of water are in no way af- 
fected by any action which the board of 
directors of the water works company may 
take with reference to its dealings with 
their customers. 

It is not so with telephone engineering 
for, as I will presently show, a telephone 
toll line and switchboard system might be 
designed in accordance with the highest 
state of the art and constructed so as to 
give the best efficiency and yet by the 
action of the business management, caus- 
ing the adoption of what might seem to 
be a reasonable commercial practice, the 
operativeness of the switchboard system 
might be totally destroyed. This idea will 
be readily comprehended when we consider 
what would happen to the present toll 
board at Cortlandt street, operating on 
the recording basis, using the two-num- 
ber method of calling, if, by some change 
in business plans, the particular-party 
method in use extensively in many other 
localities were adopted. Only a brief con- 
sideration of this case is required to show 
that, in addition to the present recording 
operator, a second set of operators would 
have to be employed, who would be re- 
quired to call up the subscriber desiring 
the toll connection and obtain from him 
the details of his call. The adoption of 
such a method, while in itself a wasteful 
and inefficient one, would in the case I 
have chosen require the radical reconstruc- 
tion of our entire toll-board plant. More 
than this, the adoption of such a method 
would render it impracticable to follow 
the direct-line trunking method which is 
now possible by the use of the two-number 
plan of calling. The abandonment of this 
method would require that such toll lines 
be handled from toll boards. The magni- 
tude of the revolution which this would 
make in the engineer’s plans will be seen 
when I say that whereas, by the two- 
number method, one toll board occupying 
one floor of the Cortlandt street exchange 
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is sufficient, there would be required, if 
the particular party method were employed 
exclusively, as many as five or six toll 
boards occupying five or six floors in the 
Cortlandt street building, and requiring 
five or six times as many operators for 
their working. This is one of the best 
examples which could be given as showing 
the peculiar relation which obtains be- 
tween telephone engineering and the busi- 
ness management of telephone companies. 

Another example, perhaps even more 
far-reaching in its effect upon the work of 
the engineer, is the question of whether 
the telephone company shail charge for its 
service on the flat-rate plan, or by mes- 
sages as is now generally the case in this 
neighborhood. 

Under the flat-rate method of charging, 
in large cities, the more times the cus- 
tomer uses his telephone during the day 
the greater is the expense to the telephone 
company. This is due not only to the 
increased number of onerators required, 
but also to the increased switchboard sec- 
tions needed for them and to the increased 
trunk-line plant. By the method of flat- 
rate charging there is no motive for the 
telephone company to encourage an in- 
crease in the number of calls. For this 
reason a flat-rate plan would have to be 
so engineered and the rate would have to 
he so established that extension stations, 
desk stands and other auxiliaries tending 
to make the use of the telephone easy 
and therefore more frequent, must be dis- 
couraged, 

The existence of the flat rate in such 
cases would not only be attended by all of 
these consequences, but many others, one 
of which in particular is of great impor- 
tance. I refer to the excessive use of the 
subscribers’ line which such a rate engen- 
ders. The consequence of this excessive 
use js that the busv calls attain such seri- 
ous proportions that it is difficult, if not 
absolutely impossible, to give satisfactory 
service. This trouble from busy calls has 
at times attained such serious proportions 
that engineers, in various places, have 
exerted extraordinary efforts to mitigate 
This diffi- 
cultv having been caused by commercial 
methods could not be overcome by the engi- 
neer emploving physical methods. The so- 
lution of this difficulty lav with the busi- 
ness management, and consisted in the 
adoption of a proper system of message 
rates. Once such a method was put into 
force all of these difficulties which I have 
enumerated as pertaining to the flat rate, 
and many others which I have not taken 
the time to explain, disapneared. 

(To be concluded.) 
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An Investigation Into the Fluorescent 
Effect Due to the Secondary 
Rays of Radium. 

An investigation has been made by Herr 
K. Sieg] to determine whether the second- 
ary rays thrown out by substances exposed 
to radiation from radium cause fluores- 
cence, says the Physikalische Zettschrift 
(Leipsic), February 15. For the pur- 
pose of research, a capsule con- 
taining a few milligrammes of radi- 
um bromide was enclosed in a thick 
lead case having an opening on one side. 
This case was placed so that the opening 
was directed downward against the ma- 
terials to be investigated. Just above the 
case was a fluorescing screen, which at the 
point immediately over the lead was cov- 
ered with black paper so as to eliminate 
any possibility of action due to the filter- 
ing of direct radiations through the lead. 
The table immediately below the bromide 
was arranged so that different materials 
could be slipped upon it, taking a definite 
position, and the screen was then exposed 
only to the secondary radiations thrown 
off from these materials on account of the 
direct radiation emitted by the radium 
through the opening in the lead case. The 
substances investigated were wood, alu- 
minum, ebonite, glass, iron, nickel, copper, 
silver, zinc, platinum, gold, mercury, lead, 
and some other metals. These could be 
clearly divided into groups according to 
the action produced. The secondary ra- 
diations caused fluorescence of the screen 
to different degrees, wood having the least 
effect, ebonite and aluminum coming 
next, then iron and nickel, copper and 
zinc, followed by silver and tin, finally 
the heavy metals—platinum, gold, mer- 
cury and lead. The effect not only varied 
with the materials, but with the form of 
the sample under investigation. It ap- 
peared to depend upon the atomic weight 
more than upon the specific weight. It 
also depends upon the thickness of the ex- 
posed sheet. This was tested by placing 
successively several layers of metallic foil 
one upon the other. The action increased 
as the number of layers was increased. 
showing that it was not due to a surface 
effect, but the radiation proceeded from 
points within the metal. By placing be- 
tween the exposed metal and the radium 
a screen of hard rubber the effect is weak- 
ened, but not uniformly for all metals. 
This action was greater with aluminum 
than with lead. It appears that the sec- 
ondary rays of all bodies possess similar 
penetrative powers, but the character of 
these ravs is different for different ma- 
terials, i 
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Electrical Patents. 


Samuel S. Eveland, Philadelphia, Pa., 
has obtained a patent (811,137, January 
30) for an improved electric riveter. One 
object of the present invention is to pro- 
vide a simple, reliable and comparatively 
inexpensive apparatus for electric rivet- 
ing. Another object of the invention is 


ELECTRIC RIVETER. 


to provide for localizing the heat of elec- 
trical resistance at the end of the rivet 
where the head is to be formed and to 
provide for silently forming the head. An 
electric riveter provided with an electrode 
constituting a header, means for rotating 
said electrode to localize the heating effect 
at the end of a rivet, an electrode consti- 
tuting a support for the rivet, and devices 
for causing said electrode to approach, so 
as to head-up the hot end of the rivet. 
Hermann G. Pape, New York, N. Y., 
has obtained a patent (812,445, Febru- 
ary 13) on an improved multipolar elec- 
tromagnet. This invention relates to a 
novel electromagnetic device, the object 
being to provide a simple, inexpensive and 
compact structure which will exert a maxi- 
mum attractive force with a minimum ex- 
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MULTIPOLAR ELECTROMAGNET. 


penditure of electrical energy. To the ac- 
complishment of this primary object and 
others subordinate thereto, the invention 
consists in connecting a plurality of mag- 
netic cores in series and surrounding these 
Cores with sleeves connected in series and 
in interposing between each sleeve and 
core a coil of wire through which a cur- 
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rent of high voltage but low amperage 
may be passed to powerfully energize the 
device thus produced. 

Sydney Evershed, Streatley, England, 
has obtained a United States patent 
(812,196, February 13) on an improved 
apparatus for measuring electrical resist- 
ance, assigning it to himself and Ever- 
shed & Vignoles, Limited, of Chiswick, 
England. The invention relates to appa- 
ratus used for measuring electrical re- 
sistance, and particularly insulation resist- 
ance, and it is specially applicable as a 
portable testing set intended for testing 


and measuring the insulation of electric 


circuits at voltages commensurate with 
the working voltage of the circuit. The 
invention consists in the combination with 
a hand-operated dynamo, a direct-reading 
ohmmeter having moving coils, and an 
index-finger rotatable, relatively, to a fixed 
magnet, the moving coils having their 
common terminal connected with the axis 
of the index-finger, a pair of flexible 
conductors connected to the axis, a pair 


APPARATUS FOR MEASURING ELECTRICAL 
RESIpTANCE. 


of flexible conductors upon an insulated 
sleeve of the axis, and connected to the 
other end of one of the movable coils, 
a pair of flexible conductors upon an insu- 
lated sleeve of the axis and connected 
to the other end of the other movable 
coil, six contact-clamps arranged about 
the axis and adapted to make contact with 
the flexible conductors, circuits thereto 
from the dynamo and the external termi- 
nals, and means operated from the 
dynamo for causing the clamp-contacts 
to intermittently and alternately make 
contact with, and release the flexible con- 
ductors. 

An improved system of calibrating re- 
cording watt-hour meters has been in- 
vented by Douglas P. Morrison, Newark, 
N. J. (812,436, February 13). The in- 
vention relates to a system of calibrating 
a recording watt-hour meter. The inven- 
tion consists in subjecting a standard 
meter to the same load as the unknown 
meter, but in such a manner that the cur- 
rent passes through the standard meter 
without operating its recording mechan- 
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ism, starting and stopping the record- 
ing mechanism of the standard meter 
at will and comparing the observed units 
of the unknown meter with the recorded 
units of the standard meter. The means 
for carrying this object into effect may 
vary considerably; but a simple and effec- 
tive arrangement consists in placing the 
field coils of the standard and unknown 


SYSTEM OF CALIBRATING WATT-HOUR 
METERS. 


meters in circuit with each other and in 
circuit with the mains leading from the 
source to the load in connecting the po- 
tential circuits of the two meters with 
the mains and by interposing a switch in 
the potential-circuit of the standard 
meter. 


Advantages of Electric Motors for 

Driving Induced-Draught Fans. 

A suitable type of motor for driving in- 
duced-draught fans is a multipolar series- 
wound machine with speed regulation ob- 
tained by shunting the field coils by means 
of a switch connected to a resistance. A 
thirty per cent range in speed is conven- 
lent, and can be obtained in this way in 
eight or ten steps. The fan is that usually 
employed with the steam-engine drive. 
Comparing the electrical equipment with 
the steam-driven equipment, there is first 
an advantage of twenty-five per cent as 
regards cost in favor of the motor. If 
there is any difference as regards break- 
down, it is in favor of the motor. The mo- 
tor costs less in attendance, repairs and re- 
newals. The only attention it needs is the 
renewal of the brushes about once a month, 
and changing the oil in the bearings. A 
special advantage in favor of the motor 
is that it keeps up the air supply so long as 
the voltage at its terminals holds out. It 
will continue to run at its regular speed 
until the governors on the main engines 
have reached their limits. On the other 
hand, the steam-driven fan will vary in 
speed with every variation of the steam 
pressure. Again, when for any reason the 
load is thrown off the station by opening 
of the circuit-breakers the electrically 
driven equipment shuts down, while the 
steam-driven fan tends to speed up and 
increase the draught just when it is not 
needed.—The Electrical Review (Lon- 
don), February 9. 
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Electrical Properties of Alloys. 

In this discussion of the properties of 
alloys, by Mr. A. H. Sexton, the author 
takes up briefly the electrical properties 
of these metals. The influence of the 
addition of one metal to another on the 
electrical conductivity of an alloy is 
marked. As a rule the conducting power 
is considerably reduced. Alloys in gen- 
eral may be divided into two groups, ac- 
cording to the way in which the conduct- 
ing power of the alloy is related to that 
of the constituent metals. In the first 
group the alloy behaves exactly as if it 
were a mere mixture of the two metals, 
the conducting power rising or falling as 
the percentage by volume of the second 
metal is increased, according as the start- 
ing point is the metal of greater or less 
conductivity. The curve for conductivity 
therefore is a straight line. This may be 
called the normal curve, though, as a 
matter of fact, a comparatively small 
group of alloys gives it. A typical ex- 
ample is the tin-zine series, consisting of 
lead, zinc, tin and cadmium, and their al- 
loys with another. It is obvious that the 
addition of a small quantity of one of 
these metals to another will have a very 
small effect upon the conducting power. 
With alloys of the other metals, with the 
members of this group or with one 
another, the result is very different. The 
conducting power of the alloy is always 
less than what it would be if the metals 
all behaved like the metals of the zinc- 
lead group—that is, when the curve is 
plotted it will always lie entirely below 
the straight line joining the conductivi- 
ties of the two metals. The curve itself 
may in general take two forms. Alloys 
of the two metals of class one, with 
those of class two, show a somewhat curi- 
ous behavior. If a small quantity of the 
metal of class one, say, tin, be added to a 
inetal of class two, say, copper, it causes a 
very rapid diminution of conducting 
power, while the addition of a small quan- 
tity of, say, copper to tin has a small effect 
upon its conducting power. When the 
curve for such an alloy is plotted it takes 
therefore somewhat of an L-shape, the ver- 
tical portion falling sharply to a mini- 
mum, and then the horizontal portion 
slowly rising. The falling portion is, 
however, not always continuous, but may 
show a sharp break or change of direction. 
These breaks do not seem to correspond 
to the formation of definite chemical com- 
pounds. With metals of class two alloyed 


Literature. 


with one another the curve is somewhat 
different, for here the addition of a 
small quantity of either metal to the 
other causes a rapid diminution of con- 
ductivity, and the curve therefore assumes 
roughly a U-shape, the length of the two 
vertical arms being unequal, and in the 
proportion of the conducting power of 
the constituent metals.—Abstracted from 


the Mechanical Engineer (London), Feb- 
ruary 10. 
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The Capacity of Mica Condensers. 


The differences in the value of the 
capacity of the same condenser observed 
in determinations made at different times 
with different galvanometers have given 
the impression that mica condensers are 
not available for measurements of high 
precision. The manufacturers of the best 
condensers guarantee an accuracy of only 
one-quarter per cent. The reason for this 
is that on account of the different periods 
of the galvanometers, a greater or less 
amount of the absorbed charge of the 
condenser is given off during the whole 
period of the first throw, so that with dif- 
ferent galvanometers, different quantities 
are discharged. This difficulty can be 
avoided, according to Mr. A. Zeleny, if 
the period during which the condenser 
is allowed to discharge through the 
galvanometer be limited so that only a 
negligible part of the absorbed charge is 
allowed to escape. By adopting such a 
method in testing the capacities of good 
condensers can easily be determined within 
0.05 per cent, and an accuracy of 0.01 per 
cent is attainable. The author has tested 
this method for measuring the capacities 
of different types and has found that it 
gives very accurate results. The discharge 
curve of a good mica condenser shows that 
for a time of a few hundredths of a 
second there is no appreciable discharge of 
the absorbed charge. If the time of dis- 


‘charge is extended to twenty-five seconds, 


more or less, the absorbed charge begins 
to escape. However, the period during 
which there is no loss of the absorbed 
charge is so great, compared with the time 
required for the discharging current to 
reach its maximum value, that there is no 
necessity for great accuracy in fixing the 
period of discharge. The method em- 
ploved involves the use of a simple key 
having two points of contact. These are 
opened successively by depressing one 
knob. In the normal position the key 


charges the condenser. When depressed it 
first opens the battery circuit and then 
closes the galvanometer circuit, finally 
opening the latter. The key is operated 
by a quick tap, and the period elapsing 
between the closing of the galvanometer 
circuit and its opening is regulated by 
regulating the speed at which the tap 
takes place and the distance between the 
two tongues of the key. There is no need 
for great accuracy in doing this for or- 
dinary work. For very accurate measure- 
ments a mechanical device could easily be 
arranged for giving more exact time in- 
tervals. The author found that it is not 
difficult to adjust the key for good results, 
and when applying the method the varia- 
tions in the capacity, when measured by 
means of different galvanometers, were 
greatly reduced. Work with the instru- 
ment showed further that it offers a con- 
venient method of determining the con- 
stants of ballistic galvanometers, when the 
free charge capacity and the temperature 
coefficient of the condenser are known. 
The author suggests that the capacity of 
the condenser be defined as the quantity 
of electricity it retains unabsorbed while 
its plates are at a difference of potential 
of one volt; and, further, that when the 
time between the charge and discharge is 
so short that it is never fully charged, 
that the observed capacity should be des- 
ignated by some such term as “effective 
capacity,” this value being defined only 
for that particular condition.—A bstracted 
from the Physical Review (Lancaster), 
February. 
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Electric Power Distribution in North Wales. 


The system here described is unique in 
Great Britain, for it is to be driven en- 
tirely by water power and it will dis- 
tribute power by overhead wires at high 
pressure. The hydraulic power utilized 
is Llyn Llydaw, a lake on Mount Snow- 
don, 1,420 feet above the level of the sea. 
This lake is about a mile long and 350 
yards wide. Water is maintained at a 
high level by a long watershed. The 
power-house has been built at Cwm Dyli, 
which is at the base of a sharp descent 
from the lake. The head available here is 
1,150 feet. The water is conducted to the 
power-house through a tunnel, a short 
canal and a pipe line about one and one- 
half miles long. It is estimated that 
6.000 horse-power or more is made avail- 
able, and this may be added to by 1m- 
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creasing the height of the natural dam 
of the lake by thirty or forty feet. With- 
in a radius of fifteen miles of the power- 
house there are several large slate quar- 
ries, which are ready for electric power. 
The tunnel by which the water is drawn 
from the lake has been cut from a point 
in the bed of the lake at a depth of thirty 
feet from the surface. It is forty-eight 
inches in diameter and is lined with con- 
crete. It is 200 yards long. ‘The open 
cut made necessary by the loose soil is 200 
feet long. The pipe line is divided into 
three sections, the upper part being thirty- 
inch, single-riveted; the middle part thir- 
ty-inch, double-riveted, and the lower part 
twenty-seven-inch, lap-welded pipe. There 
are two pipes running the entire distance. 
The power-house contains four Pelton 
wheels, with space for two more. Each 
of the four wheels is connected to a 1,500- 
kilovolt-ampere, three-phase generator 
with an exciter on the same shaft. They 
run at 500 revolutions per minute and 
have twelve poles, giving a frequency of 
fifty cycles per second. The alternator 
voltage is 10,000. The switchboard is of 
the usual Ferranti type, the switches 
breaking under oil, with the handles only 
on the front of the board. There are 
no tripping coils on the generator switches 
and no fuses, but the feeder switches are 
fitted with overload relays. The feeder 
and generator boards are back to back, 
with a space between for the switches. All 
connections are made by bare wire sup- 
ported on insulators. Bus-bars form a 
ring, at each end of which are total output 
panels. The ring can be divided as de- 
sired. For the power-house there are four 
sets of feeders running to different points. 
One is seven and one-quarter miles long, 
two thirteen and three-eighths miles long 
and the fourth seven and one-half miles 
long. The line consists, in general, of 
wooden poles placed 120 feet apart, 
though at some points lattice iron poles 
are used. Plain wooden bracket arms are 
used, the wires being arranged vertically 
one above the other. The insulator is of 
white porcelain mounted on an iron pin. 
Where the line passes along a roadway a 
galvanized iron ring with sharp points is 
Placed twelve feet above the ground, and a 
board calling attention to the dangerous 
character of the line is fixed to it. At such 
positions a guard net is added, which is 
formed by stretching steel wires between 
angle irons bent to a wide-angled V bolted 
to the poles. The net is completed by 
running light wires across these wires every 
two feet. This guard net is earthed. Light- 
ning atresters are placed on all routes every 
three miles. These are of the non-arcing 
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type fitted with carbon resistance pencils. 
The arrestere are fitted with a single- 
blade switch for disconnecting them from 
the line. At the power-house there is, in 
addition, a set of three horn arresters and 
a set of water jet dischargers connected 
to each side of the feeder bus-bars. Owing 
to the rough character of the country, great 
difficulty was experienced in the trans- 
portation of material. Traction engines 
were used wherever possible, and on steep 
grades a light track was laid down and 
a winding engine was placed for hauling 
material up the hill A bstracted from the 
Electrician (London), January 26, Feb- 
ruary 2 and 9. 
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The Plant of the Vancouver Power Com- 

pany, Limited. 

Mr. Wynn Meredith completes here a 
description of the plant of the Vancouver 
(B. C.) Power Company, Limited. This 
plant utilizes the hydraulic power made 
available by driving a tunnel from Co- 
quitlam lake to Trout lake, and conduct- 
ing the water from the latter lake through 
a pipe line to the north arm of Burrard 
inlet, that branch of the straits of Georgia 
upon which the city of Vancouver is situ- 
ated. The first installation consists of 
three equipments having a total output 
of 9,000 horse-power. Fach unit consists 
of one revolving-field, engine-type genera- 
tor running at 200 revolutions per minute 
and two Pelton water-wheels, one con- 
nected to each end of the shaft. The two 
wheels take water from a single pipe 
through a Y-connection and are fitted with 
deflecting needle nozzles. The needles are 
adjustable by hand and the nozzles are de- 
flected by Lombard governors. The alter- 
nators, which are three-phase machines 
generating current at 2,300 volts, were es- 
pecially designed to withstand a runaway 
speed 175 per cent in excess of the normal 
speed. The shafts are of hollow forged 
steel and carry the rotors centrally be- 
tween the bearings, making a perfectly 
symmetrical arrangement, and loading the 
two bearings equally. Spatter water from 
the wheels is caught in a housing and 
passed through the hollow shaft to assist 
in keeping the bearings cool. The rotat- 
ing element weighs 80,000 pounds. The 
exciting current is provided by means of 
either one of two direct-connected, water- 
wheel-driven generators coupled to induc- 
tion motors which take current from the 
main bus-bars. The motor not only en- 
sures exciting current in the event of wheel 
trouble, but serves as a governor, absorb- 
ing the power of the wheel in excess of 
that required by the exciter. The power- 
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house is a plain, massive granite structure 
forty feet wide and 160 feet long. It 
is located just above high tide. Space is 
available for extensions as may be neces- 
sary to house an ultimate equipment of 
40,000 horse-power. The switchboard is 
of the usual type and is equipped with 
Tirrill regulators and a full set of in- 
dicating and recording instruments. In 
place of the usual double-throw switches, 
two single-throw switches are used for 
connecting the generators to either one of 
the two sets of bus-bars. One of these 
sets is reserved for lighting and one for 
the railway load. It is possible to con- 
nect any one of the generators to either 
of the bus-bars, or to operate them in 
parallel. The current is transformed by 
three sets of three 500-kilowatt, air-blast 
transformers up to 23,000 volts for trane- 
mission. The switches are of the bayonet, 
air-break type, and contain no oil. When 
the switch is closed the bayonet compresses 
a spring behind the piston, which furnishes 
a slight blast of air at the precise moment 
the bayonet is withdrawn, thus blowing 
out the arc. In action the arc appears to 
be about one and one-quarter inches long 
when breaking a 2,000-kilowatt, 23,000- 
volt circuit. These switches enable trans- 


formers to be connected to either one of 


two sets of high-tension bus-bars. Im- 
mediately outside of the transformer build- 
ing, which is placed just in the rear of the 
power-house, is a set of ram’s-horn emer- 
gency switches operated either from within 
or without the building. There is a 
double forty-five-foot pole line carrying 
four three-phase circuits, two on each line. 
The wires are supported on nine-inch, um- 
brella-type glass insulators, mounted on 
special metal pins. There is a long span 
in the transmission line at Barnet, where 
a navigable arm of the harbor is crossed. 


The distance between supports is 2,750 
feet. The conductors are 150 feet above 
high tide at the lowest point. Twelve 
seven-strand, nine-sixteenths-inch, galvan- 
ized plough-steel cables are used as con- 
ductors. The span runs from high ground 
on the north shore to twin towers on the 
south shore. Each cable is secured by 
means of a series of thirty-two of the nine- 
inch glass line insulators mounted in pairs, 
the cable passing between them. The 
strain is transmitted to the insulators by 
means of a clamp on the cable and an 
equalizing bar resting against the insu- 
lators. No special insulators were re- 
quired. The Vancouver substation is on 
one of the principal streets of the city and 
contains two 500-kilowatt and one 1,000- 
kilowatt rotary converters for the railway 
and eight 500-kilowatt step-down trans- 
formers.—A bstracted from the Journal of 
Electricity, Power and Gas (San Fran- 
cisco), February. 
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The Edison Electric Illuminating Com- 
pany, of Brooklyn, N. Y., is constantly 
on the alert to improve its methods of 
publicity. The advertising department of 
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A WELL-TaovenT-OuT LETTER TO THE 
l BUILDER. 


this company has presented from time to 
time some of the best examples of typog- 
raphy, and has also made many clever 


A LETTER TO A ResiDENT, TELLING OF THE 
ADVANTAGES AND POSSIBILITIES OF ELEC- 
TRICITY IN THE HOME. 


uses of follow-up systems and other meth- 
ods of securing new business. The ac- 
companying illustrations show two form 
letters which have had quite extensive 


Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 
for methods of increasing the demand for electric service. 


distribution, and which make the sugges- 
tion with regard to the advantage of elec- 
tric light and power in such a manner 
that considerable enquiry was secured. 
The neat appearance and the very choice 
expression of each of these letters might 
well be copied by companies who have not 
inaugurated this method of going after 
new business. In the one letter a direct 
bid is made for supplying current. The 
price is given, and attention is called to 
the considerable reduction recently made 
in the price per kilowatt-hour. The letter 
is directed to the house builder and a 
specific incident is pointed out, showing 
the advantage which had accrued through 
the use of electric light and power. The 
other letter takes up several distinct in- 
stances where electricity can introduce a 
great improvement and is directed to that 
class of resident who is already well es- 
tablished in the home, but whose house is 


LIGHT RETURNS ARE HEAVY 


AN ATTRACTIVE FOLDER IN BROWN AND 
WHITE. 


not wired for current. It is this specific 
information and the very close personal 
relation which is brought into effect that 
make this method of publicity successful. 

The other illustration shows a mail- 
ing folder which was recently sent out 
by this company. The make-up of the 
folder is such that the typographical ar- 
rangement is pleasing to the eye, the argu- 
ment is sound and convincing and the 
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effort on the part of the prospect to se- 
cure additional data or to merely indicate 
his receipt of the card is very slight, as 
all that is necessary is the affixing of a 
stamp and the return of a portion of the 
original folder, which is easily separated 
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“Light” 
Returns are 
Heavy 
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seeming parados, but an actual troth. 

When we say “Light” we mean Electne Light. 
Electre Light is a good investment for any ener- 
getic business man mient on increasing hes trade. 
Light attracts and the brilkantly dlummated store, other 
things being equal, will do the business Astute 
merchants, realizing this truth. become lavish users of 
elecwie fight, and you will nonce that the store im any 
particular street òr section which dors the beggen 
business is, sincty-nme times in a hundred, the best 
hghted stre WOM OW wo o N 
This is not mere chance; i is the operation of a 
natural law. By working in harmony with this law 
you can increase your business x» ww © 
If there are difhcultics in the way, they can be 
removed. Write us about #. Stamp and mail the 
annexed card. An inicligent representative will 
call at once and talk the matter over with you 


hh 


Edison Electric Illuminating 
Co. of Brooklyn 
360 Pearl Street, Brooklyn, N. Y. 
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Gentlemen: 
Kindly send your representative to see me 
about Electric Lighting. 
Yours truly, 


THE SAME FOLDER OPENED Up, WITH RETURN 
PostaAL ATTACHED. 


by reason of the perforations at the proper 
place. 

In this folder not a little of its attract- 
iveness lay in the selection of type and 
the colors employed. The front when 
folded down was in a dense sepia, the 1n- 
terior being a flat blue-green. The catch- 
phrase is also attractive and secures at 
once the interest of the reader by the 
seeming paradox. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Adjustable Telephone 
Bracket. 
The accompanying illustrations show a 
new telephone bracket which has been 


m 


arm, which has at the same time an up- 
and-down reciprocating movement. A 
cam spring motion balances the telephone 
at any point from an upright perpendicu- 


ADJUSTABLE TELEPHONE BRACKET RAISED ABOVE AND SWUNG AWAY FROM DESK. 


placed upon the market by the Fox- lar down to a position considerably lower 


Borden Manufacturing Company, 110 


than the horizontal. 


This is made pos- 


Abus 
TABLE TELEPRONE BRACKET BRLOW HORIZONTAL AND RESTING WITH RECEIVER OFF Hook. 


West Thirty-fourth street, New York sible by a change in tension of the spring 


city, 


The bracket combines a swinging exactly equaling the weight of the tele- 


phone, doing away with friction and 
allowing the instrument to be moved with 
a simple pressure of the hand. It is 
claimed that there are no wearing sur- 
faces, no point which requires oiling, and 
that in mechanical construction the best 
material and highest type of workman- 
ship are employed. 

The bracket is possessed of several dif- 
ferent motions. The telephone can be 
moved to any position desired by the user, 
either in a standing or sitting posture, 
and for a child the instrument can be 
brought very close to the floor. The 
transmitter and receiver turn so as to 
face the user at any angle, the base of 


ADJUSTABLE TELEPHONE BRACKET 
UsED ON WALL. 


the bracket turning on a pivot through 
the whole arc of a circle. In this way the 
transmitter reaches and faces any point 
within a radius of two feet from the given 
centre. An improved switch and termi- 
nal post are used, concealed in the heart 
of the bracket. 

The fixture may be placed at any con- 
venient point, requiring the use of three 
screws for fastening. The bracket is 
covered by patents in the name of Charles 
H. Borden, of Stamford, Ct., who is the 
general manager of the company; Mr. 
Farnham Fox, New Rochelle, N. Y., be- 
ing president. 
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A Multiple-Font, Electrically Oper- 
ated Type-Composing Machine. 
One of the most widely used and practi- 

cal devices of modern mechanical in- 

genuity is the automatic type-setting and 
casting machine. The operation of devices 


ELECTRICAL REVIEW 


this magazine can be made by merely 
manipulating a lever. 

The matrices are formed on six bars, 
each bar carrying characters of a different 
body thickness. The bars shown are four- 
sided, each carrying the same characters, 


Fig. 1.—Front ELEVATION. 


of this character has made possible, more 
than any other factor, the immense 
volume of literature which is now at the 
disposal of all classes of people. The one 
great aim of the inventor of type-setting 
and casting machines is to produce a uni- 
form product and at the same time cut 
down the time of composition to a mini- 
mum. Some of the most successful of 
present-day type-setting machines have 
labored under the disadvantage of using 
separate matrices for casting the letters, 
necessitating the assembling of individual 
matrices into composite lines, and then 
casting as a whole; or in the other case 


casting the individual units of type and ~ 


then assembling these. Another disad- 
vantage of many forms of these machines 
was in their inability to make available, 
from one set of matrices, more than one 
or two different characters of type, the 
space available on the ordinary matrix not 
being large enough to accommodate several 
dies, and the multiplying of magazines or 
matrix holders making the machines too 
cumbersome. 

The machine described and illustrated 
herewith is the invention of John R. and 
Gustave A. Pearson, and is placed on the 
market by the F. Wesel Manufacturing 
Company, Brooklyn, N. Y. The machine 
is claimed to be simple in construction, 
and its most valuable feature lies in its 
multiple-font matrix magazine, whereby 
changes of type face within the range of 


but of a different font. Each bar is-fur- 
nished with its own mould and casting 
mechanism to provide for the different 
type bodies required by the matrices. In 


operation the matrix bar is moved longi- . 


tudinally over its mould, successively 
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sleeves to which they are splined and 
through which they are thus free to slide 
in their movements to and from the 
moulds. Each sleeve carries a pinion, and 
the pinions are all engaged by a common 
rack, When it is desired to change from one 
font to another this rack is shifted, tum- 
ing the bars over until the proper side is 
brought to the operative position. By 
using hexagonal or octagonal bars the 
number of fonts may be increased to six 
or eight. The operation of the machine 
may be better understood by referring to 
the front elevation, Fig. 1, and the plan 
view, Fig. 2. The matrix magazine is 
shown at 1 in the drawings. Each ma- 
trix bar is provided with a carrier 2, 
which slides over a series of stop pins 
controlled by the magnets 3. When a 
magnet 4 is energized it releases one of 
these carriers which shoots forward under 
the action of a spring 5, moving the ma- 
trix bar over the mould 6. The bar is 
stopped when the desired matrix reaches 
the mould by one of the stop pins engag- 
ing a lug on the bottom of the carrier. 
There is a mould for each matrix bar, 
and each mould is provided with its indi- 
vidual injector 7. Normally these injec- 
tors lie idle, but when a carrier is actuated 
it connects the respective injector with a 
cam by throwing the link 8 into engage- 
ment with the slide 9. The cam shaft 
which normally lies idle is set in motion 


Zz 


Fic. 2,—PLan VIEW. 


presenting the matrices to it, and when 
the desired matrix comes into position a 
pin arrests further movement of the bar, 
whereupon the matrix is clamped down 
and type metal is injected, leaving the 
mould ready for the next casting opera- 
tion. The matrix bars are mounted in 


every time a key of the keyboard iš 
touched by means of a friction clutch 
which couples it to the rotating pulley 10. 
However, the operation of this clutch 18 
delayed until the matrix bar has been 
arrested with the desired matrix over the 
mould. The method of doing this may be 
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best traced in Fig. 3, which is a diagram 
of the circuits. 

It will be observed that whenever a key 
11 is depressed it closes the circuits of 
three electromagnets. Of these the mag- 
net 4 releases a carrier 2, and the magnet 
3 lifts a stop pin to arrest the carrier 


ELECTRICAL REVIEW 


clamps it to the mould while the injector 
forces in the molten metal. The type 
metal hardens immediately and the sides 
of the mould are withdrawn, permitting 
the ejector 25 to slide. the type out of 
the mould into a chamber of the word 
magazine 26. Before the cam shaft comes 
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Fra. 8.—DIAGRAM OF CIRCUITS. 


when the proper matrix reaches the 
mould. The other magnet 12 is carried 
on a working frame which is held by a 
spring against the levers 13, to which the 
springs 5 are connected. The armature 
14 is attached to the contact-arm 15, and 
is held clear of its magnet by a plate 16, 
secured to this arm, which rests against 
the levers 13. Every time a lever moves 
forward on release of a carrier the frame 
is swung with it, but when the carrier is 
suddenly arrested by a stop pin the frame 
is momentarily carried on by its momen- 
tum, permitting the magnet to attract its 
armature, and thus close the circuit of 
magnet 17. The armature of this magnet 
withdraws the stop bar 18 from a notch 
in the cam 19 and at the same time makes 
4 contact at 20, which closes the circuit 
of the magnet 21 on the driving pulley. 
Energy is supplied by this magnet through 
contact springs acting on the ring 22, 
Fig. 1. The armature of the magnet 11 
is linked to a pair of toggle levers acting 
on a friction band carried by the cam 
shaft. The cam shaft is thus instantly 
st in motion and continues until it has 
completed one rotation, when the stop 
bar 18 again enters the notch and opens 
the switch 20. 

When the cam shaft is set in motion 
the cam slide 9 is drawn down, raising 
the injector 7. The latter operates in 
a chamber supplied with molten type metal 
from the reservoir 23. Connected to each 
Injector by suitable levers is a guide 24, 
Which draws down the matrix bar and 


to rest the various parts are returned to 
their original positions, the matrix bar 
being returned by the cam 27. The same 
operation takes place every time a char- 
acter key is touched. 

When a complete word has been as- 
sembled in the word magazine, the latter 


GENERAL VIEW OF TYPE-SETTING AND 
CasTING MACHINE. 


is moved to present a new chamber to 
the mould in which the next word is 
assembled. This is done by touching the 
key 28, which closes the circuit of magnet 
29. A pawl attached to the armature of 
this magnet and engaging a ratchet formed 
on the bottom of the word magazine is 
thus operated to move the magazine for- 
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ward, where it is held by a detent 30. 
When all the words of the line have been 
assembled the key 31 is touched, causing 
the magnet 32 to be energized. The lat- 
ter. then withdraws both the detent and 
the pawl, permitting the magazine to slide 
back to its original position. A compari- 
son of the dials 33 and 34 shows the 
operator how many spaces are required and 
how thick they must be to completely fill 
out or justify the line. The required 
space key is now struck and the machine 
operates as before, except that the throw 
of the ejector is increased, so that as each 
type is cast it is pushed through to the 
galley carrying with it the type assembled 
in the word magazine. The magazine is, 
of course, moved forward after each space 
is cast so as to bring the word chambers 
successively in the path of the ejector. To 
move the last word into the line the key 
85 is struck, which closes the circuit of 
magnet 17 without energizing any of the 
other magnets. Thus the cam shaft is 
set in motion and the ejector operates 
while the rest of the machine lies idle. 
As the last word enters the galley a latch 
is sprung which connects the block 36 
with the cam 37. The latter lowers a 
fence 38 and moves the assembled line 
out of the path of the next line to be 
composed. 

It will be observed that the operation 
of the machine is simple and direct. The 
free use of electricity has done away with 
the multiplicity of rods and levers neces- 
sary in other machines. An important 
feature of the machine is the fact that 
the matrices are formed on bars instead 
of having separate pieces for each matrix. 


The Electrical Trades Exposition 
Company. 

At a meeting of the executive commit- 
tee of the Electrical Trades Exposition 
Company, held in Chicago, Ill., Friday, 
February 16, it was decided to effect a 
permanent organization to continue the 
management of the company and to take 
up immediately the work of preparation 
for the second annual electrical show, to 
be held January 14-26, 1907. 

It was decided to abolish the title of 
general manager, and to substitute for it 
the title of managing director. An execu- 
tive committee was appointed, consisting 
of Messrs. E. B. Overshiner, chairman ; 


Charles E. Gregory and Stewart Spald- 


ing. Homer E. Niesz was appointed man- 
aging director. It is announced that over 
one-half of the floor space has already 
been applied for for the next show. It 
is the purpose of the management to take 
applications for the remaining space at 
once, and the allotment will be made at 
a date to be announced later. 
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Electrical Equipment of the L. & N. 
R. R. South Louisville Shops. 

In the new shops of the Louisville & 
Nashville Railroad Company at South 
Louisville, Ky., electricity has been ap- 
plied to manufacturing purposes in a man- 
ner to interest the engineers by the emi- 
nently practical results produced. A trans- 
fer table, having a bridge 100 fect long 


ELECTRICAL REVIEW 


The south bay of this building is divided 
into forty sections and every section has 
a track connecting with the transfer table. 
Eleven of these sections are in the boiler 
shop, which is separated from the erecting 
shop by a brick wall twelve feet high. The 
erecting floor is covered by a 100-ton 
crane provided with two trolleys and cap- 
able of carrying the largest-sized locomo- 
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into 100 and 140-volt circuits. A third 
wire, in addition to the generator main, 
serves to supply three different voltages, 
viz., 100, 140 and 240 volts, to the motors 
driving tools, which it is desired to operate 
at variable speeds. These different volt- 
ages are applied successively to the motor 
armatures by means of Bullock type “Y” 
controllers, and intermediate speeds and 


ENGINE AND GENERATOR EQUIPMENT AND MULTI-VOLTAGE ARRANGEMENT, LOUISVILLE & NASHVILLE RAILWAY SHops, LOUISVILLE, KY. 


and a transverse travel of 1,050 feet, is 
the centre about which the buildings are 
grouped, and serves as the connecting link 
to bind the various departments together. 
The bridge is operated by a railway motor 
capable of driving it at a speed of twelve 
miles per hour. By means of sliding 


tives from any part of the erecting shop 
over the wall into the boiler shop. A ten- 
ton crane on a lower runway serves to 
carry small parts. These traveling cranes, 
of which there are eleven in all, are motor 


driven, the cranes being of the Niles- 


Bement-Pond Company’s make. 


speeds above the normal at 240 volts are 
obtained by the use of shunt-field resist- 
ance. 1 

To the north of the machine shop lie 
the forge shop and the wheel shop. In 
the forge shop motors are used where po- 
sible, but, as nothing has been done thus 


MOTOR-DRIVEN LATHES AND SLOTTERS, LOUISVILLE & NasaviLLe RarLway SHops, LovisviLLe, Ky. 


clutches the motor may be disconnected 
from the bridge drive and connected to a 
drum to pull coaches and locomotives onto 
and off the bridge. 

Along the north side of the transfer table 
lies the largest building of the group, hav- 
ing a length of 1,000 feet and including 
under one roof the boiler shop, the gen- 
eral machine shop and the erecting shop. 


In the machine shop, however, the most 
interesting applications of electric drive 
are found. Near the middle of the shop 
is a switchboard controlling the various 
local feeders and connecting them to the 
mains running to the power-house. Near 
the switchboard is located a Bullock three- 
wire multiple-voltage balancer, which 
divides the 240 volts supplied by the mains 


far to replace steam hammers, the number 
of motors is not very large. In the wheel 
shop the machine tools are all of a con- 
stant-speed type and are belted to counter 
shafting. The whole shop is driven by 4 
Bullock sixty-horse-power type “H” mo- 
tor. 

To the north of the wheel shop lies the 
foundry and electricity is used for all pur- 
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poses to which it is applicable. The drop 
for breaking the scrap, the blowers for the 
cupolas,.and the ventilating fans as well 


ELECTRICAL REVIEW 


equipped with Weston flush-type instru- 
ments. All piping between engines and 
boilers is carried under the floor. 
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LOCOMOTIVE ASSEMBLING DEPARTMENT, LOUISVILLE & NASHVILLE RAILWAY. 


as the cranes, are all motor driven. The 
distance from the power-house to the 
foundry is so great that no other method 
of transmission could be considered. 
Placed along the east side of the foundry 
is a runway supporting a traveling crane, 
and this runway passes along the side of 
the wheel shop, the end of the machine 
shop and extends as far as the transfer 


table. The crane bridge is forty feet long, 


thus giving excellent yard service to the 


various shops and affording a very satis- 


factory method of transporting material 
from one department to another. 

In the wood shop the tools are operated 
at constant speed and most of them are 
driven by belts from line shafts which are 
motor-driven. 

The power-house is located at the south 
of the group of buildings where the hand- 
ling of the fuel and ashes can be done 
most conveniently. 

The equipment includes three 350-kilo- 
watt 250-volt type “I” Bullock generators, 
direct-connected to cross-compound Buck- 
eye engines running at 175 revolutions per 
minute. Steam at 125 pounds pressure is 
supplied by a battery of Stirling boilers 
provided with mechanical stokers. The 
coal elevator is motor-driven. In addition 
to the generators, the engine room con- 
tains a cross-compound, two-stage air com- 
pressor and a twelve by eighteen by twenty- 
four-inch fire pump. The switchboard, 
built by the Western Electric Company, is 


Cutting an Irregular Box Cam with 
the Aid of an Air Drill. 

The accompanying illustrations show an 
irregular box cam and a novel method 
which was utilized in cutting out this 
piece of work. At one point the groove 
runs very close to the centre of the gear, 
while almost opposite to this point it runs 
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mounted on a slide engine lathe, in which 
a milling cutter was free to revolve. A 
master cam was attached to a mandrel 
with the gear in proper relation to it. As 
the lathe revolved slowly, the slide rest 
having been disconnected from the cross- 
feed screw, the milling cutter was kept 
in contact with the master cam by means 
of a weight fastened to the end of the 
cross-feed slide. The cutter arbor in con- 
tact with the master cam was the same 
diameter as the milling cutter used. This 
ensured an absolutely parallel slot. A 
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IergeuLaR Bux Cam, CUT on LATHE, WITH 
CUTTER DRIVEN WITH AIR DRILL. 
“Little Giant” air drill, manufactured by 
the Chicago Pneumatic Tool Company, 
Chicago, Ill., was used for driving the 
cutter. The arrangement proved very sat- 
isfactory, as the speed could be controlled 
to a nicety, and the fixture was made at 
a minimum cost. There were no cumber- 
some belts nor other complicated mechan- 
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LATHE Set UP For CUTTING IRREGULAR Box Cam. 


close to the rim. The cam could not be 
cut with a single tool, it being absolutely 
necessary that the groove of the cam be 
parallel. The factory in which this cam 


‘was cut did not have a machine particular- 


ly adapted to the work, and an emergency 
method was devised, consisting of a block 


ism necessary, and the set-up required no 
more time than an ordinary chucking job. 

Mr. Henry J. Kimman, superintendent 
of the Cleveland plant of the Chicago 
Pneumatic Tool Company, supplied the il- 
lustrations and the explanation covering 
this work. 
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Westinghouse Auxiliary-Pole Motors, 
Direct Current. 

In many classes of work a wide speed 
variation is required, and to meet the de- 
mands of such service the Westinghouse 
Electric and Manufacturing Company, 


ELECTRICAL REVIEW 


connections, withdrawing the bolts which 
hold the pole to the frame and sliding the 
pole and coil out parallel to the shaft. 
The auxiliary field winding is connect- 
ed in series with the armature and there- 
fore produces a magnetizing effect which 


WESTINGHOUSE AUXILIARY-POLE MOTOR. 


Pittsburg, Pa., has developed a line of 
direct-current motors having a speed 
range of four to one on a single voltage. 
This wide speed variation is obtained by 
field control, and the type SA motors 
compare favorably in every respect with 
the best direct-current constant-speed ma- 
chines. | : 

The new motors are exactly similar me- 
chanically and electrically to the West- 
inghouse type S. motors, except for the 
addition of auxiliary poles and coils. These 
are introduced in order to control the 
field form during the variation of field 
strength necessary to obtain so wide a 
range of speed. The cast-steel poles with 
machine-formed coils are placed midway 
between the main poles and securely bolted 
to the frame. The construction is very 
simple and introduces no complications 
whatever, nor does it make difficult the 
removal of the main poles and field coils, 
as is evidenced by the fact that an auxiliary 
pole and coil can easily be taken out, with- 
out in any way disturbing the main field 
winding, by simply disconnecting the coil 


is proportional to the armature current. 
The auxiliary coils are placed as close to 
the armature surface as mechanical con- 
siderations will permit and their turns are 
concentrated at that point. This arrange- 
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ampere-turns along the length of the auxil- 
lary poles. The magnetic field of the 
auxiliary winding acts in direct opposi- 
tion to that produced by the armature 
current. The resultant field is made up 
of three components—that due to the 
shunt winding, that due to armature re- 
action and that due to the auxiliary wind- 
ings. The field distortion usually pro- 
duced by armature reaction is therefore 
overcome and the shape of the magnetic 
field at the point of commutation is main- 
tained as formed by the main poles, and 
good commutation is made possible over 
a wide range of speed. 

Type SA motors are shunt wound, which 
gives a definite speed for each point of 
the controller, which is nearly constant for 
all loads. Heavy overloads may be mo- 
mentarily developed without injurious 
sparking. The motors are reversible with- 
out danger and without readjustment of 
the brushes, and, as the armature and 
auxiliary windings are connected perma- 
nently in series, it is only necessary to 
change the external armature connections 
to reverse the directions of rotation. 

These motors develop their full rated 
output throughout their entire range of 
speed. They will carry full rated load 
at any speed within their range for six 
hours with a temperature rise not eš- 
ceeding forty degrees centigrade in ar- 
mature and field, and not exceeding forty- 
five degrees centigrade on the commutator, 
as measured by thermometer. At all loads 
and all speeds commutation is excellent, 
and an overload of twenty-five per cent 
may be carried for one hour without in- 
jurious sparking. All motors are thor- 


ARMATURE OF WESTINGHOUSE AUXILIARY-POLE MOTOR. 


ment adds materially to the performance 
of the motor, as it applies the corrective 
influence of the auxiliary winding directly 
at the points where the distorting effect 
of the armature current is strongest. This 
arrangement, the makers claim, is much 
more effective than the distribution of the 


oughly ventilated, running cool and at 8 
uniform temperature. Their efficiency 18 
high and their speed regulation practically 
exact. With the exceptions noted, type SA 
motors are mechanically identical with the 
type S, and corresponding parts are inter- 
changeable. 
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DOMESTIC AND EXPORT. 


REORGANIZATION OF TEXAS INTERURBAN RAILWA~ 
COMPANY—The Houston-Galveston Electric Interurban Company 
has been reorganized, and the directorate authorized to change the 
name to the Houston-Galveston Traction Company. The new board 
of directors elected is as follows: J. O. Ross, O. T. Holt, H. C. 
House, J. S. Rice, F. L. Dana, W. L. Scott, Hyman Levy, W. J. 
Moore and C. E. Barrett. 


INDEPENDENT TELEPHONE COMFANY MAKES APPLICA- 
TION FOR FRANCHISE IN CHICAGO, ILL.—The Wapaul Electric 
Company has made application to Mayor Dunne, of Chicago, Ill., 
for a telephone franchise. The terms include a rate of $75 a year 
for unlimited service. The city is also offered the privilege of buy- 
ing the company’s plant after twenty years, at a price which will 
be appraised at that time. 


SOUTH AMERICAN POWER COMPANY ORDERS EQUIP- 
MENT—The Rio Janeiro Tramway, Light and Power Company has 
placed orders in New York for part of the equipment of a 100,000- 
horse-power electric plant to utilize water power eighty-five miles 
from the city. Interests identified with the Havana Electric Com- 
pany, the Mexican Light and Power Company and the Sao Paulo 
Tramway Company contro] the Rio Janeiro company. Among these 
are William L. Bull, Sir William Van Horne and F. S. Pearson. 


THE PENNSYLVANIA RAILROAD POWER-HOUSE—Plans 
have been filed for an electric power plant for the terminal station 
of the Pennsylvania, New York & Long Island Railroad tunnel, 
which is being built opposite the passenger terminal on the south 
side of Thirty-first street, extending from Seventh to Eighth 
avenue, New York city. It is to be of granite to match the depot, 
with a facade ornamented with pilasters, and will be three and four 
Stories high, with a basement, cellar and subcellar. It will have a 
frontage on the street of 161.4 feet, and a depth of ninety-eight feet. 
The apparatus will be erected on separate floors, and the cost is 
estimated at $300,000. 


BELL TELEPHONE COMPANY, OF PHILADELPHIA—At the 
annual meeting of the Bell Telephone Company, of Philadelphia 
(Pa.), the capital stock was increased to $30,000,000. New stock 
will be issued to the extent of $14,000,000, in the shape of 280,000 
Shares of the par value of $50 each. The old board of directors 
and officers were reelected, except that F. H. Bethell and Philip L. 
Spaulding will succeed the late Theodore Spencer, the former as vice- 
president, and the latter as general manager. The company has 
made one of the most remarkable showings in the manner of increas- 
ing the number of its subscribers of any company in the country, 
the increase for last year being nearly forty per cent. 


NEW MEXICAN ELECTRIC LINE—The plans for the electric 
Street railway system of Guadalajara, Mexico, to be built by La 
Electra, have been approved by Governor Ahumada. The plans were 
presented several months ago, and were prepared under the direction 
of C. A. Malau, chief of the construction department of the com- 
pany. Rails are now being distributed, and preparations made 
for the immediate construction of track.- Approximately ten miles 
of track can he laid in the city without disturbing the operation 
of the present mule-car system. The new system will take in a 
number of streets not now used. The system will consist of ten 
Circuits within the city limits, and lines to the suburban towns 
of San Pedro and Zapopan. 


TO DEVELOP TRENTON FALLS—The decision of the stock- 
holders of the Utica Gas and Electric Company to increase the 
Capital stock to $3,500,000 will make possible a number of con- 
templated improvements and extensions. It is the intention of 
the company to develop to their fullest capacity the water powers 
owned by it at Trenton Falls and Prospect. N. Y. A conservative 
estimate places the capacity of these falls at 22,000 horse-power. 
There is a fall in the West Canada creek of a little over 400 fer 
in a distance of three and one-half miles upstream from the 
Trenton Falls power-house of the company. The Trenton Falls 
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Station utilizes but 266 feet of this head. The company will locate 
a dam and power-house about a mile above the present develop- 
ment, and the balance of the 400-foot head will be utilized. 


POWER PLANT STARTED AT UNION, S. C.—The first utiliza- 
tion of the electrical power plant of the Union Manufacturing 
and Power Company, at Neal’s Shoals, was made at the works of 
the Buffalo Cotton Mills, Union, S. C., on February 7. The power 
plant is located on Broad river, fourteen miles east of Union. 
The Union Manufacturing and Power Company was organized three 
years ago with T. C. Duncan, president, capitalized at $500,000. 
Work on the dam, which is 980 feet long, was commenced the 
following April, but the whole plant was not completed until 
‘ast October. The power company is closely allied with the Union 
Cotton Mills and the Buffalo Cotton Mills. It is expected that 
the Union Cotton Mills will be operated by electricity within a 
month. It is estimated that about 7,000 horse-power can be gen- 
erated at Neal’s Shoals. The cotton mills will utilize but a small 
portion of this, and an arrangement will probably be made to 
furnish the city with current, allowing it to distribute it to con- 
sumers in the town. í 


AN EXTENSIVE WATER POWER ORGANIZATION IN 
GEORGIA—A $3,000,000 electric power company has been formed 
at Columbus, Ga., and has taken over the following properties: 
North Highlands power plant and riparian rights of the Columbus 
Power Company, the property of the Chattahoochee Falls Power 
Company, of North Columbus, and the property of the Coweta 
Power Company, extending a number of miles along the Chatta- 
hoochee river in Harris and Muscogee counties. A total water power 
of 75,000 horse-power is afforded by the falls of the Chattahoochee 
river on the lands owned by the new company. The new company 
is temporarily designated as the Columbus Electric Company, but 
it is simply a holding company, and will turn over these properties 
to another company, the Columbus Power Company, petition for 
incorporation of which has been filled. The incorporators are the 
local representatives of a New England syndicate, represented by 
Stone & Webster, of Boston, Mass. The company will have a capital 
paid in of $1,850,000, and an authorized capital of $3,000,000. As 
fast as necessary the company will develop the water powers. A 
steam plant with a capacity of 3,000 horse-power will be built at 
once to supplement the North Highlands power plant. Plans for 
a dam across the river at Clapp’s factory, developing 15,000 horse- 
power, will be prepared at once. A large paper miil and other 
industries will be built to utilize the new power. 


‘CANADIAN BELL TELEPHONE COMPANY TO EXTEND SYS- 
TEM—The management of the Canadian Bell Telephone Company 
has completed arrangements for the expenditure this year of nearly 
$2,000,000 in the carrying out of an extensive programme of general 
improvements to the system throughout the Dominion. Thecompany 
is proceeding with the construction of an uptown exchange situated 
on Mountain street, north of St. Catherine street, Montreal. An order 
has been given for a new switchboard of the most modern type, 
which will cost over $200,000. Plans are being prepared for a 
new building in Westmount. A new switchboard will be required 
for this exchange, as the company contemplates changing over 
all the telephone apparatus in Montreal to the central energy 
system. In Toronto the growth of business will necessitate the 
construction of another large exchange in the northwest portion 
of the city. A block of land has been purchased for the purpose 
of building an exchange to accommodate 10,000 subscribers. Con- 
siderable extension to buildings and apparatus will be undertaken 
at Ottawa and Brantford. At Three Rivers a new building has 
been purchased to take care of the growth of business at that 
point. In connection with extensions to the long-distance service, 
the company contemplates erecting in Ontario and Quebec about 
3,500 miles of long-distance wire lines, and about 250 miles of 
new pole lines. In the province of Manitoba, and in the north- 
west about 1,500 miles of new lines will be placed in position. A 
large amount of minor work will also be done. 
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NEW INCORPORATIONS. 
ALBURGH, VT.—Alburgh Telephone Company. $2,000. 
LINCOLN, NEB.—Farmers’ Telephone Company. $2,400. 
DES MOINES, IOWA—Klein Rural Telephone Company. $2,000. 


MADISON, 
$20,000. 


OCONOMOWOC, WIS.—Badger Telephone Company. 
to $5,000. 


HUDSON, WIS.—St. 
$250,000. 


JACKSON, MICH.—Cambridge & Woodstock Telephone Com- 
pany. $500. 

DES MOINES, IOWA—The Iowa Transfer and Railway Com- 
pany. $300,000. 


LINCOLN, NEB.—The Page Telephone Company, Page, Holt 
county, Neb. $10,000. 


BENTON HARBOR, MICH.—The Southern Michigan Light and 
Power Company. $1,000. 


DAVENPORT, IOWA—Des Moines, Creston & Western Inter- 
urban Railway. $100,000. 

COUNCIL BLUFFS, IOWA—Independent Telephone Company. 
Increased from $100,000 to $500,000. 


WEBB CITY, MO.—Empire Electric Power and Supply Com- 
pany, of Carthage. Increased to $25,000. 


CRIPPLE CREEK, COL.—Empire Water and Power Company. 
To generate and sell electric power. $10,000. 


DENVER, COL.—United Hydroelectric Company. 
Incorporators: George E. Kimball, Jr., William L. Bush. 


AUSTIN, TEX.—San Marcos-Luling Traction Company. $500,000. 
To build an electric road between San Marcos and Luling. 


CLARIDON, OHIO—The Claridon Telephone Company. $5,000. 
Incorporators: A. A. McNish, H. D. Morgan and W. J. Wilmot. 


SPRINGFIELD, ILL.—Southern Traction Company, East St. 
Louis. To construct a road from East St. Louis to Millstadt. $2,500. 


MADISON, WIS.—The Ladysmith Lighting Company, Ladysmith. 
$25,000. Incorporators: C. A. Hulfman, G. E. Newman and L. E. 
McGill. 


GUTHRIE, OKLA.—The Dover & Columbia Telephone Company, 
of Columbia. Incorporators: A. E. Haughey, J. D. Crabtree and 
W. C. Ball. 


LAURENS, S. C.—The Reedy River Power Company. $50,000. 
Directors: J. O. C. Fleming, J. H. Sullivan and N. B. Dial, all 
of Laurens. 


HAMMONDSPORT, VA.—Hammondsport Telephone Company. 
$3,000. Officers: president, J. W. Scott; vice-president, M. A. Hoyt; 
secretary and treasurer, L. D. Masson. 


HUTCHINSON, KAN.—Hutchinson Interurban Railway Com- 
pany. $100,000. Incorporators: Emerson Carey, W. Y. Morgan, J. S. 
George, T. J. Templar and K. E. Sentney, of Hutchinson. 


RICHMOND, VA.—Elkton & Shenandoah Mutual Telephone Com- 
pany. $1,000. Incorporators: G. M. Harnsberger, president, Shen- 
andoah; C. H. J. Blose, secretary and treasurer, Elkton: 


COLUMBUS, OHIO—The Haskins Bell Telephone Company, of 
Haskins, Wood county. $10,000. Incorporators: H. A. Twining, 
L. A. Challen, H. J. Johnson, F. W. Heald and A. M. Wickham. 


CLEVELAND, OHIO—The Lorain & West Virginia Railway 
Company, of Cleveland. $10,000. Incorporators: F. S. Whitcomb, 
Ww. R. Whiting, R. L. Denison, C. T. Brooks and Clarence E. 
Sanders. i 

GUTHRIE, OKLA.—Deer Creek & Lamont Telephone Company, 
of Woods county. $1,200. Incorporators: John Baker, of Lamont; 
S. R. Vincent and E. F. Webster, of Deer Creek, and B. H. Ritter, 
of Eddy. 


NASHVILLE, TENN.—Home Telegraph Company. To build a 
telegraph line from Franklin to Goodlettsville. $10,000.  Incor- 


WIS.—Eagle Telephone Company. Increased to 
Increased 


Croix Power Company. Increased to 


$500,000. 
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porators: R. E. Cooper, W. C. Polk, L. S. Miller, Louis Dupont and 
Luke Lea. 


HARRISBURG, PA.—The Susquehanna Central Railway Com- 
pany. To build 100 miles of road through Clearfield, Centre and 
Clinton counties. $1,000,000. James K. Garder, of Ridgeway, Elk 
county, president. 


SALT LAKE CITY, UTAH—Idaho Light and Power Company. 
$30,000. Incorporators: C. F. Little, E. L. Henderson, M. H. Allen, 
all of Salt Lake City; H. Hodgson, of Culbertson, Mont., and C. G. 
McLaughlin, of Malad. 


HARRISBURG, PA.—Standard Gas, Light, Heat and Power 
Company, Olyphant; $5,000. Taylor Gas, Light, Heat and Power 
Company, Taylor; $5,000. Union Gas, Light, Heat and Power Com- 
pany, Dunmore; $5,000. Blakely Electric Company, Scranton; $5,000. 


RISING SUN, IND.—The Salem Ridge Mutual Telephone Com- 
pany, Rising Sun. $2,500. Directors: William A. Rockafellow, 
Charles Rice, George A. Woods, John A. Hamilton, H. Clay Miller, 
George H. Keeney, Albert Corson, William Hastings, Clifford W. 
Monroe. 


WEATHERFORD, OKLA.—Northwestern Mutual Telephone Com- 
pany. To build a telephone system throughout the counties of 
Custer, Dewey, Day, Woodward and Beaver. $3,000. Incorporators: 
W. S. Wood and W. A. Coddington, of Weatherford; Joseph Wolver- 
ton, of Indianapolis, Ind. 


LITTLE ROCK, ARK.—The Ozark & St. Paul Telephone Com- 
pany. To construct a telephone line in the northern part of Frank- 
lin county and southern part of Madison county. $5,000. Incor- 
porators: C. B. Blaylock, Joseph Hill, S. Davis, J. A. Bateman, 
W. T. Bateman, H. G. Bristow, S. H. Davis and B. M. Welton. 


NORWAY, ME.—Crockett Ridge & Millettville Telephone and 
Telegraph Company. Organized for the purpose of constructing, 
maintaining and operating telephone or telegraph lines in certain 
localities in Oxford county. $5,000. Officers: president, E. B. 
Tubbs, of Norway; treasurer, H. G. Dinsmore, of Norway. 


ALBANY, N. Y.—The North Country Telephone and Telegraph 
Company. To carry on operations in the counties of Jefferson, 
Lewis, St. Lawrence and Oswego. $15,000. Directors: F. E. Ros- 
brook, M. J. Matty, C. E. Pail, Stephen Gould, F. G. Rosbrook 
and E. E. Ward, of Evans’ Mills, and A. I. Rosbrook, of Carthage. 


COLUMBUS, OHIO—The Columbus & Miami Valley Railway 
Company, of Xenia. To build an electric road to run from Colum- 
bus to Xenia, with a branch to Oregonia, passing through Frank- 
lin, Pickaway, Madison, Greene, Fayette, Clinton and Warren 
counties. $10,000. Incorporators: Gwynne Dennis, J. W. Dawson, 
Charles Follett, W. H. Thompson and J. W. Jones. 


SPRINGFIELD, ILL.—Herrin & Carterville Railway. To be con- 
structed from Herrin, Williamson county, southwesterly to Carter- 
ville, Williamson county, Illinois. $150,000. Incorporators and first 
board of directors: Chester M. Dawes, Chicago; Charles V. Car- 
penter, Downer’s Grove, Ill.; J. A. Connell, John M. Dering. 
LaGrange, Ill.; Herbert Hasse, Western Springs, Ill. 


ALBANY, N. Y.—The Dobbs Ferry Traction Company. To 
operate a street surface electric railway from Hastings to Dobbs 
Ferry, Westchester county. $20,000. Directors: Joseph G. 
Switzer, Mark J. Katz, Isaac M. Levy, John D. Mason, George 
T. Van Valkenburgh, Joseph L. Epstein, Henry Siegrist, JT., 
Harry A. Mendelson and Thomas J. Snee, of New York city. 


SPRINGFIELD, ILL.—Belvedere, DeKalb & Southern Railway 
Company. To be constructed from the northern line of McHenry 
county through McHenry, Boone, DeKalb, Kane, Kendall and Will 
counties, to Joliet. $1,500,000. Incorporators and first board of 
directors: W. H. Zimmerman, DeKalb; J. B. Huling, Chicago; J. D. 
Harvey, Geneva; J. C. Williams and Millard R. Powers, Chicago. 


OLYMPIA, WASH.—The Spokane-Pend d'Oreille Rapid Transit 
Company; Limited. To construct and operate lines of street rail- 
way in Spokane and interurban lines following a general course 
from Spokane eastward through the Spokane valley to Lake Pend 
d‘Oreille. $2,000,000. Incorporators: D. K. McDonald, J. Grier Lone. 
W. S. McCrea, W. A. Hutchinson, J. C. Cunningham, Mark F. Men- 
denhall, Harry A. Rhodes, C. H. Reeves and F. W. Anderson. 
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TELEPHONE AND TELEGRAPH. 


CONNERSVILLE, IND.—The Bell Telephone Company has 
arranged to rebuild its local plant, so as to increase the capacity 
to 1,000 telephones. 


FORESTVILLE, N. Y.—The Hanover Telephone Company has 
been merged with the Interocean company and will shortly install 
a new exchange at Forestville. 


ST. PETER, MINN.—Officials of the Cannon Valley Telephone 
Company are planning extensive improvements to be made to their 
system during the coming summer. 


AMBLER, PA.—The Bell Telephone Company will build a 
new central office at Ambler. The switchboard to be installed by 
January, 1907, is designed to handle 2,000 lines, or about 4,500 
subscribers. 


WHEELING, W. VA.—The Belmont Telephone Company, of 
Bridgeport, has reelected officers as follows: president, J. C. Hein- 
lein; vice-president, Henry Schmulbach; secretary, W. I. Steer; 
treasurer, J. C. Dent; general manager, A. H. Doudna. 


VALMEYER, ILL.—A telephone company has been organized 
with Henry Volhardt as president, and Dr. E. J. Lee, Jr., secretary. 
The lines of the company will connect with those of the Farmers’ 
Fountain Telephone Company, of New Hanover. 


EVANSVILLE, IND.—The Citizens’ Telephone Company, which 
recently filed articles of incorporation at Indianapolis, will erect 
an exchange at Evansville, costing between $300,000 and $400,000. 
The company will connect with all independent lines in southern 
Indiana. 


KUTZTOWN, PA.—An independent telephone line is to be ex- 
tended from Kutztown early next spring or as soon as the weather 
permits. It will be connected with the Consolidated company’s line. 
From Kutztown the line will touch Deitrich’s Mill, Liscum, Krums- 
ville, Klinesville, Greenawalt’s Station and Kempton. 


PLATTSMOUTH, NEB.—At the annual meeting of the Platts- 
mouth Telephone Company the following officers and directors were 
elected: president, T. E. Parmele; vice-president, C. C. Parmele; 
secretary, J. N. Wise; general manager and treasurer, T. H. Pollock; 
directors, T. E. Parmele, C. C. Parmele, T. H. Pollock, C. H. Smith, 
Edwin Jeary, J. H. Davis, Dr. J. M. Neeley, D. J. Pitman and H. F. 
Swanback. During 1905 the business of the company increased 
fifty per cent over the previous year. 


LOS ANGELES, CAI..—The Sunset Telephone and Telegraph 
Company has filed its annual report. The statement shows that 
the company for the year ending January 1, 1906, received from 
rent of telephones within the city of Los Angeles $555,772; 
for furnishing telephone service and making of connections, other 
than rentals, $5,981, and from outside sources, $74,532. The total 
expenditures for the year are given as $592,383.56, and the tangible 
assets within the city $943,744. According to the statement the 
company has 25,336 telephones in service within the city limits, 
and 200 miles of poles carrying wires and cross-arms. 


OMAHA, NEB.—The following officers were elected by the 
Nebraska Telephone Company at its annual meeting. C. E. Yost, 
president: H. Vance Lane, vicepresident; E. M. Morsman, secre- 
tary and treasurer; W. A. Pixley, auditor; Lawrence Brinker, 
assistant treasurer. The company is contemplating the expendi- 
ture of over $1,000,000 this year for the extension and betterment 
of the plant. The expenditures comprise $23,000 for underground 
conduits, $83,000 for underground cables, $250,000 for substations, 
$220.000 for tol] lines, $96,000 for real estate and buildings, and 
$155,000 for farm lines, making a total of over $1,000,000. 


BURLINGTON, N. J.—At a special master’s sale all property 
of the Standard Telephone Company, operating in Burlington, was 
disposed of to the highest bidder to satisfy claims held against 
the telephone company by the Burlington City Loan and Trust 
Company. The property comprised all lines, exchanges, cables 
and other fixtures and appliances of the Standard line. It was 
bid in by Charles F. Miller, of Lancaster, Pa.; attorney for the 
bondholders of the telephone company, at the very low figure of 
$2,500. The purchasers are to assume all present debts of the 
Standard Company. It is reported that this line is to be merged 
With another concern, 
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ELECTRIC RAILWAYS. 


CLEVELAND, OHIO—The Northern Ohio Traction and Light 
Company will build an electric line from Barberton to Seville, Medina 
county. 


PITTSBURG, PA.—A charter for the Mawhinney Street Railway 
Company has been granted. This line is to be used in connection 
with the proposed East End tunnels. 


HONESDALE, PA.—The stock for the new trolley road between 
Hawley and Seeleyville has been sold, and everything will be in 
readiness to begin work about April 1. 


ELMIRA, N. Y.—The state railroad commission has granted per- 
mission to the Elmira, Corning & Waverly Street Car Company to 
construct, maintain and operate an electric line between Corning 
and Waverly, passing through Elmira. 


TACOMA, WASH.—An extension to May 5, 1906, has been 
granted by the county commissioners to Fred J. Chamberlain in 
which to begin work on the new electric line between Tacoma and 
Puyallup, under the franchise granted him in August last. 


BROOKLYN, N. Y.—The Brooklyn Rapid Transit Company has 
filed plans with the building department for a brick substation build- 
ing at Richmond Hill. The new structure is to be thirty-six feet 


front and rear by seventy-five feet in depth, and is to cost $20,000. 


ALBANY, N. Y.—The state board of railroad commissioners has 
approved the petition of the Union Traction Company for leave to 
change its name and to assume the corporate name Batavia, Medina 
& Ontario Railroad Company. The company proposes to construct 
a street surface railroad from Batavia, Genesee county, northerly, 
through the village of Medina, Orleans county, to Olcott, Niagara 
county, on the shore of lake Ontario. 


MINNEAPOLIS, MINN.—The Fort Dodge street railway has been 
sold to the Newton & Northwestern Railroad Company for $70,000. 
It will become part of an interurban electric system, uniting Boone, 
Ames and Des Moines. The company expects to haul freight by 
steam and passengers by electricity in two hours and thirty minutes 
between Fort Dodge and Des Moines, eighty miles. The connect- 
ing link crossing the Des Moines river is being surveyed. 


FOREST GROVE, ORE.—At a meeting of the stockholders of the 
Forest Grove Transportation Company the following board of direc- 
tors was elected: Senator E. W. Haines, George G. Hancock, F. A. 
Watrous, George F. Naylor, J. E. Loomis and Judge W. H. Hollis. 
The Forest Grove Transportation Company has been capitalized at 
$10,000, and proposes to build an electric line on the principal busi- 
ness streets from the depot to the business centre of the town. 
The road is to be in operation by May 1. 


MOBILE, ALA.—Harry Pillans has deposited with the city clerk 
a certified check for $5,000 as an earnest of an intention on the part 
of himself and associates to construct electric car lines over cer- 
tain streets of Mobile, for which they have been voted a franchise. 
It is said that Mr. Pillans is backed by Captain J. T. Jones, of Gulf- 
port, Miss., and that a part of the plan is to extend the line along 
the gulf coast, connecting Mobile and New Orleans. Work must 
begin within six months, and the proposed line completed within 
two years. 


INDIANAPOLIS, IND.—The Capital Circuit Traction Company 
has been incorporated under the laws of the state of Indiana with 
a capital of $100,000. The road will pass through the seven coun- 
ties surrounding and adjoining Marion county, and will touch the 
following-named county seats: Greenfield, Noblesville, Lebanon, 
Danville, Martinsville, Franklin and Shelbyville, opening up a 
comparatively undeveloped territory. The incorporators are J. N. 
Crabb, J. A. Shafer, C. E. Worth, C. E. Averill, all of Indianapolis: 
C. J. Richman, Greenfield; A. R. Tucker, Noblesville; Frank Daily, 
Lebanon; J. W. Trotter, Danville; S. M. Guthridge, Martinsville; | 
B. P. Brown, Franklin; Louis Holtman, Shelbyville. Officers have 
been elected as follows: president, J. N. Crabb; vice-president, J. W. 
Trotter; secretary and treasurer, C. E. Worth; chief engineer, 
J. A. Shafer; general counsel, C. E. Averill. The company is now 
securing franchises and rights of way and will soon begin the 
work of surveying the route. 
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ELECTRIC LIGHTING. 


HUBBARD CITY, TEX.—The Hubbard City council has granted 
an electric light and ice plant franchise to W. A. Bass. 


ROCKVILLE, CT.—The Rockville Gas and Electric Company is 
erecting a substation at the rear of its electric plant. 


WINDSOR, ILL.—Thomas Lefforgee, of Windsor, has been 
granted a franchise by the council for an electric light plant. 


MOUNT CARMEL, PA.—The borough of Girardville has decided 
to close a five-year street lighting contract with the Frackville & 
Gilberton Light, Heat and Power Company. 


RADFORD, VA.—The town of Christiansburg is now lighted by 
electricity, the current being supplied by a power-house at Grayson, 
on Little river, twelve miles distant. 


RANIER, ORE.—The Ranier city council has granted a twenty- 
five-year franchise to W. P. Ely for an electric plant. Mr. Ely 
guaranteed to have the plant in operation in sixty days. 


CHICKASHA, I. T.—At a special session of the Chickasha city 
council the electric light franchise held by Judge Holmes and asso- 
ciates, of Lincoln, Neb., was extended for a period of ten years. 


CRESTON, I[OWA—The members of the Creston city council 
have gone on record for municipal ownership by adopting a resolu- 
tion to purchase the new electric light plant recently erected at 
Creston by a mutual company of business men. 


BOYNE CITY, MICH.—The Boyne City Electric Light Company 
has closed a deal, whereby it secures three acres of land along the 
river front. The company will begin the erection of a new power 
plant early in April. Prominent Grand Rapids capitalists are behind 
this enterprise. 


YORK, PA.—~The North York council has awarded the contracts 
for lighting the borough for the ensuing year to the Merchants’ 
Electric Light, Heat and Power Company. The cost of each light 


will be eleven cents per night, or three cents less than under the 
present contract. 


LOGAN, IOWA—The Logan Electric Light Company, by a deed 
filed with the county recorder, has transferred the Logan electric 
light plant and the milling property on the banks of the Boyer to 
J. A. Felthouse, of St. Paul. The consideration was $85,000 and 
several tracts of Canada land. 


NOBLESVILLE, IND.—The S. M. Smith electric light plant has 
been sold to a party of Kokomo capitalists, the consideration being 
$22,500. The sale carries with it a ten-year contract to light the 
streets of Noblesville at $70 a light per annum. The new company 
will remodel the plant throughout. 


ALBANY, N. Y.—The Hudson River Electric Company has 
elected Charles H. Peddrick, Jr., James M. Seay, Louig A. Jones 
and T. A. Tenney directors. The directors elected Mr. Peddrick 
president; H. B. Austin, vice-president; E. J. West, secretary and 
assistant treasurer; Eben H. Gay, treasurer. 


CUMBERLAND, MD.—A move is on foot to harness Swallow falls 
on the Yough river, nine miles from Oakland. The purpose is to 
furnish power for an electric light plant and other manufactories 
that may be established along the Oakland & Confluence Railroad. 
It is said the project will be started within a year. 


WAYNESBORO, PA.—The stockholders of the Waynesboro Elec- 
tric Light and Power Company have elected the following directors: 
George B. Beaver, J. J. Oller, H. B. McNulty, D. M. Wertz, J. W. 
Warehime, E. C. Stull and M. E. Sollenberger. George B. Beaver 
was elected president and H. B. McNulty, secretary. 


LOCKPORT, N. Y.—The new large block power rates of the 
Lockport Gas and Electric Light Company have gone into effect. 
Manufacturers who will contract to use power the year around and 
twenty-four hours a day and who formerly paid $30 per horse-power 
on a sliding scale, can now obtain the same power at prices ranging 
from $20 to $22 a horse-power. 


ALBANY, N. Y¥.—The board of contract and supply of Albany 
has awarded a contract for the lighting of the city for the next five 
vears, beginning June 21 next, the date of the expiration of the 
present contract. The bid accepted places the price at twenty-seven 
cents per lamp per day, or $98.55 per lamp per year. Those figures 
include repairs, cleaning and replacing globes. 
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BAKER CITY, ORE.—In the Cable Cove camp, fifteen or twenty 
miles out of Sumpter, and about thirty miles west of Baker City, 
it has been decided by the management of the Ophir mine to install 
a hydroelectric power plant on Baldy lake to furnish lights and 
power for properties of Wheeler & Company, the New York owners 
of the Ophir and Sheridan groups, and for other mines. 


SAN DIEGO, CAL.—A contract for the purchase of the Brawley 
Town company property, including the local plant and franchises 
of the Imperial Light, Water and Power Company, has been drawn, 
the sum of $60,000 to be paid within five years. The purchaser is 
the Brawley Improvement Company. This sale is the culmination 
of an effort to secure control of the property by the people of the 
town. 


DUQUOIN, ILL.—The Duquoin city council has granted a fran- 
chise for an electric light and power plant to Dr. T. B. Reagin and 
James Forester, who will construct an independent system. Work 
on the plant will begin at once. It is thought that St. Louis capi- 
talists are interested in the project, it being spoken of in connec- 
tion with a proposed electric railway to connect Duquoin with 
surrounding towns and to carry coal from the mines. 


BAKER CITY, ORE.—The Rock Creek hydroelectric plant of 
the Baker Light and Power Company, situated in the mountains, 
eighteen miles west of Baker City, is now supplying power and 
lights to several mines and to Baker City. As an adjunct to this 
plant the company is completing an auxiliary steam plant at South 
Baker City, which will furnish power and lights for the city in cas 
of necessity, and which wil] be used for lighting Baker City. 


WELLSVILLE, OHIO—Plans have been completed by the East 
Liverpool Traction and Light Company to build an electric line 
from Chester, W. Va., to Wellsburg, W. Va., opposite Brilliant, Ohio. 
The new line is being surveyed. This road will give through elec- 
tric traffic from Wheeling, W. Va., to the West Virginia state line, 
a distance of over sixty miles. The company is an Ohio corporation 
and the new road is being financed in the east. Construction work 
is to begin in the spring. 


EASTON, MD.—A deal has been closed in Philadelphia between 
the Philadelphia capitalists who own the Easton Gas and Electric 
Light Company and Louis Dalmas, owner of the Salisbury Electric 
Light Company, whereby Mr. Dalmas secures control of the Easton 
company. It is understood that the amount involved was between 
$25.000 and $40,000. By the purchase of the Easton plant Mr. Dal- 
mas now owns or controls six electric lighting and gas plants, two 
in New Jersey, two in Pennsylvania and two in Maryland. 


WHEELING, W. VA.—At the annual meeting of the stock- 
holders of the Ohio Valley Electric Light and Power Company, the 
old directors were reelected as follows: William C. Handlan, John 
F. Frasher, W. H. Snyder, C. P. Kinney and S. E. Dorsey. The 
meeting of the directors followed immediately and the following 
officers were chosen for the year: president, W. C. Handlan; genr- 
eral manager, John F. Frasher; secretary-treasurer, William H. 
Snyder. Several routine business matters were transacted. It is 
understood that the stockholders authorized improvements and 
additions to the plant entailing the expenditure of a large sum, 
which will be commenced early in the spring. The Ohio Valley 
company absorbed the Home Electric Light Company and the Ben- 
wood & McMechen Electric Light Company several months ago. 


HAGERSTOWN, MD.—The Martinsburg Power Company has 
applied to the court of Jefferson county for a franchise giving it 
the privilege of erecting poles and stringing wires for the purpose 
of conducting electric current along certain public roads. The 
company purposes building lines from Dam No. 4 to Shepherds- 
town, and thence to Martinsburg, and also to run a branch circuit 
from Shepherdstown to Kearneysville. The Martinsburg Power 
Company operates the electric power plant at Dam No. 5, from 
which power and light are supplied to Martinsburg. It is now in 
negotiation for property at Dam No. 4, about four miles above 
Shepherdstown, where it purposes erecting another plant to utilize 
the enormous water power that can be developed there. It is the 
intention of the company to furnish electric lights and power for 
Shepherdstown and also to convey power to the big quarries at 
Kearneysville. The company will later apply for a franchise at 
Shepherdstown. 
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PERSONAL MENTION. 


MR. JOHN C. REILLY has been elected a director of the New 
York & New Jersey Telephone Company, succeeding Waldron Hop- 
pins. 


MR. A. LADD COLBY announces the opening of an office at 
447 Central Park West, New York city, as consulting engineer, 
inspecting engineer, and iron and steel metallurgist. 


MR. P. A. BERTRAND, manager of the Springfield (Mo.) Gas 
and Electric Company, has been appointed manager of the Jefferson 
City (Mo.) Light, Heat and Power Company. Mr. Bertrand is suc- 
ceeded at Springfield by W. A. Bixby, of Quincy, Ill. 


MR. R. W. JUDD has resigned as treasurer of the Cuyahoga Tele- 
phone Company, Cleveland, Ohio. It is also announced that F. W. 
Dickson, president of the company, has tendered his resignation. 
Mr. Judd is to go with the Guardian Savings and Trust Company, 
and it is announced that Mr. Dickson is to become local manager 
for the brokerage firm of A. O. Brown & Company. 


MR. E. J. KULAS, secretary and general manager of the Brilliant 
Electric Company, Cleveland, Ohio, is about to make a trip through 
the western cities for the placing of agencies in several of the 
important centres for the Brilliant “tipped” and “tipless” lamps. 
The success accomplished during the last ninety days through the 
eastern agencies for these lamps {s reported by the Brilliant Electric 
Company to exceed expectations, and in consequence Mr. Kulas will 
immediately extend the sales organization through the agency sys- 
tem throughout the West. 


OBITUARY NOTICES. 

MR. HENRY RUSTIN, a well-known electrical engineer and 
lighting expert, died at his home in Florence, Neb., on February 
27, of tuberculosis. Mr. Rustin was born in Omaha, Neb., Septem- 
ber 4, 1865. He was graduated from the Sheffield Scientific School 
of Yale University in 1886 in electrical and mechanical engineer- 
ing. In 1898 he installed the electrical plant and the street railway 
in Omaha, and was in charge of all the lighting of the Omaha 
Exposition. In 1901 he was placed in charge of the illumination 
for the Pan-American Exposition at Buffalo, N. Y., the lighting of 
which was one of the striking features. In 1903 he was retained 
as lighting expert for the Louisiana Purchase Exposition at St. 
Louis, Mo. Mr. Rustin was a member of the American Institute 
of Electrical Engineers and the Engineers’ Club, of St. Louis. 
He was married in 1894, and his wife survives him. 


PROFESSOR SAMUEL PIERPONT LANGLEY, secretary of the 
Smithsonian Institution, Washington, D. C., died at Aiken, S. C., 
on February 27, the cause being paralysis. Professor Langley was 
born in Roxbury, near Boston, Mass., in 1834. After receiving 
a high school education he practiced architecture and civil engineer- 
ing and became assistant at Harvard Observatory, a position he 
resigned shortly to become assistant professor of mathematics at 
the United States Naval Academy. His interest in astronomy 
brought him the appointment as director of the Allegheny Observa- 
tory at the Western University of Pennsylvania in 1867, a position 
he retained for twenty years. During this time he founded the 
System of railway time service from observatories, which has since 
become general, and devised a number of scientific instruments, 
among these heing the bolometer. His study of solar physics led 
‘0 a number of important discoveries. He carried out many 
omnes in other lines of physics, notable among these being 
see ean in mechanical flight. In 1887 he was appointed 
ie he of the Smithsonian Institution. He received degrees 
Rito ord, Cambridge, Harvard, Princeton, Yale and other 
i es. He also was awarded a large number of medals for 
a research, and was the author of many scientific treatises. 

essor Langley was unmarried. 


NEW PUBLICATIONS. 


y o Sow TUNNEL AND ELECTRIC RAILWAY— 
_ | Se Fooz has republished from the Revue des Questions Scien- 


‘ilques (Paris) hi 
is Study of “Le Tunnel et le Chemin d : 
ae a oa e Fer Elec 


MEC 
tute of nn COAL CUTTING—The North of England Insti- 
of the Rs and Mechanical Engineers has published a report 
mittee upon mechanical coal cutting. This particular 
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report deals with heading machines, and describes the various 
types employed, including a number of electrical devices. 


IOWA ELECTRICAL ASSOCIATION—The proceedings of the 
fifth annual convention of the Iowa Electrical Association, which 
was held at Dubuque, Iowa, April 19 and 20, 1905, have been pub- 
lished. These contain a number of interesting papers. 


TELEPHONE SYSTEMS IN CANADA—Report No. 37 of the 
select committee appointed to enquire into the various telephone 
systems in Operation in Canada and elsewhere has been issued. 
It contains a large number of reports on systems in Europe, Aus- 
tralia, the United States, New Zealand, Egypt, South Africa and 
elsewhere. 


ELECTRICAL SECURITIES. 


There has been considerable speculative contraction in specula- 
tion and irregular movements in prices during the last few weeks. 
There are so many small factors in the situation that it is difficult 
to suggest any as being of immediate importance. Certainly the 
attitude of the federal government with regard to the railroad rate- 
question and the drastic measures which have been introduced 
in both the national and state legislatures in restraint of large 
corporations will, if they become laws, remove from the field of 
investment and speculation a source of considerable magnitude. 
Commission-house dullness reflects the attitude of the buying pub- 
lic. In fact, it has been said that if it were not for the general 
national prosperity offering a strong bulwark to the timorous 
there would have developed before this untoward and even panicky 
conditions. : 


New York: 


Brooklyn Rapid Transit.................... 821 
Consolidated Gas............ ccc eee e eee eeee 160% 
General Electric. .......... 0... ccs 17014 
Interborough Rapid Transit................ 227 
Kings County Electric...................... 200 
Manhattan Blevated....... 0... cc cee cee eee 159 
Metropolitan Street Railway............... 116 
New York & New Jersey Telephone......... 155- 
Westinghouse Manufacturing Company..... 185 


At the annual meeting of the New York & New Jersey Tele- 
phone Company, in Brooklyn, the former board of directors was 
reelected, with the exception of Waldron Hoppins. John C. Reilly 
takes his place on the board of directors; 136,062 shares were 


represented. 
Boston: Olosing. 
American Telephone and Telegraph......... 139% 
Edison Electric Illuminating................ 247 


Massachusetts Electric....... ae ene eae pals 67 
New England Telephone.................... 
Western Telephone and Telegraph preferred.. 90 


The instrument output of the American Telephone and Tele- 
graph Company for the month of January follows: Bross output, 
176,607; returned, 63,224; net output, 113,383, as compared with 
92,934 for January of 1905. The total now outstanding is 5,811,641. 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common............ 19% 
Electric Storage Battery preferred.......... 1914 
Philadelphia Electric....................... 8K 
Philadelphia Rapid Transit................. 30% 
United Gas Improvement.................... 9534 

Chicago: Closing. 
Chicago Telephone......................... 115 
Chicago Edison Light....................... 162 
Metropolitan Elevated preferred............ 69% 
National Carbon common................... 89 : 
National Carbon preferred.................. 115 
Union Traction common.................... 13 
Union Traction preferred................._. 40 


Action on the Metropolitan Elevated 


dividend 


when a dividend on a permane i 
nt basis 
will be declared. The company is arranging to sell bonds i 


improvements. It is reported that the an 
nual stat j 
4 per cent on the preferred. a ement will show 
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INDUSTRIAL ITEMS. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in bulletin 
No. 29 illustrates and describes a full line of fusible hanger boards, 
taplets, panel cutouts, entrance switches and panel boxes. 


THE NATIONAL WATER-WHEEL GOVERNOR COMPANY, 
Akron, Ohio, has issued a neat pamphlet descriptive of the new 
water-wheel governor. This governor was illustrated and described 
in a recent issue of the ELECTRICAL Review. 


DOSSERT & COMPANY, INCORPORATED, 242 West Forty- 
first street, New York city, have issued a new catalogue descriptive 
of their solderless wire and cable connectors. These connectors 
are made in various forms for al] classes of service. 


F. F. PROCTOR, proprietor of the Proctor circuit of theatres, 
announces a very extensive use of the telephone in connection with 
the ordering of seats in advance. Considerably the larger portion 
of the seats sold at the Proctor houses are ordered by this easy 
method of communication. 


THE GRAY TELEPHONE PAY STATION COMPANY, Hartford, 
Ct., has issued a new catalogue descriptive of toll equipment for 
public and measured telephone service. This catalogue is very 
handsomely illustrated, and introduces several innovations in the 
line of telephone tol] apparatus. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William sireet, 
New York city. has secured an order, through its Cleveland branch, 
for 850 squares of “J. M. asbestos roofing,” from the Ohio Brass 
Company, to cover its rebuilt factories which were partially 
destroyed by fire last year at Mansfield, Ohio. 


THE ABNER DOBLE COMPANY, San Francisco, Cal., is dis- 
tributing a reprint from the transactions of the American Society 
of Civil Engineers, of a paper entitled “The Irrigation System of 
Ontario, California—Its Development and Cost,” by F. E. Trask, 
with discussions by Arthur S. Hobby and the author. 


THE SUMPTER TELEPHONE MANUFACTURING COM- 
PANY, Sumpter, S. C., in bulletins No. 38 and No. 39 describes the 
Mason multi-discharge lightning arrester, and telephones and acces- 
sories, respectively. These bulletins are copiously illustrated, and 
the text accompanying each production is very complete. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., announces 
the issuance of United States patent No. 811,520 on January 30, 
1906. This patent relates to horizontal-vertical types of steam 
engines, and was granted after long deliberation and controversy 
in the patent office on an application filed in August, 1890, by 
Edwin Reynolds, and assigned by him to the Allis-Chalmers Com- 
pany. s 


THE WIRE AND TELEPHONE COMPANY OF AMERICA, 
Rome, N. Y., is distributing bulletin No. 100, descriptive of bare 
and insulated wire, telephone apparatus and telephone supplies. 
There is also an introductory to the contracting and engineering 
department of the company, and an announcement of the organiza- 
tion and the acquirement of the Electric Wire Works and the 
Empire Wire Company, both of Rome, N. Y. 


THE SPRAGUE ELECTRIC COMPANY, New York city, has 
recently taken an order from the City Steam Laundry, Yonkers, 
N. Y., for an equipment comprising a generator, switchboard and 
six motors. The Sprague Electric Company has been very successful 
in the installation of motors for driving laundry machines. The 
large laundry machines in the new Knickerbocker Hotel, New 
York city, are to be driven by Sprague motors. 


THE GOULD STORAGE BATTERY COMPANY, New York city, 
has opened a branch office in the Crossley Building, San Francisco, 
Cal, to meet the demands of its rapidly increasing business on 
the Pacific slope. The new branch is in charge of E. C. Sharpe, 
a prominent engineer, who was formerly connected with the John 
A. Roebling’s Sons Company. The Chicago office, Rookery Build- 
ing, has secured the services of R. H. Watson as an addition to 
its corps of engineers. Mr. Watson has been connected with the 
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Gregory Electric Company. A new addition has also been made 
to the force of engineers in the main office of the company. Mr. 
Powers was, until recently, sales manager of the American Auto- 
matic Switch Company, and has likewise been associated with 
Thomas A. Edison and served in the engineering department of 
the New York Edison Company. 


Vol. 48—No. 9 


THE AUTOMATIC TIME STAMP COMPANY, 160 Congress 
street, Boston, Mass., announces that in the suit of the Calculagraph 
Company, of New York, versus John C. Wfison, brought under the 
patents of Hamilton and Abbott, to enjoin the Automatic Time 
Stamp Company from making or selling an instrument known as 
the timuometer, used on telephone toil-line switchboards to record 
the time the toll line was in use by a customer, the United States 
Circuit Court of Appeals, in an opinion by Judge Colt, has reversed 
the decision of Judge Hale, of the United States District Court, and 
has remanded the case to the Circuit Court with directions to dis- 
miss the bill of the Calculagraph Company with costs in the Circuit 
Court and in the Court of Appeals. Judge Hale had also found 
the defendant in contempt for making another machine for the 
same purpose, known as the duragraph, and the company announces 


that this decision of the Court of Appeals acts to void the latter 
finding also. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


DOVER, DEL.—The Solar Arc Light Company, of New York 
city, has been incorporated with a capital of $500,000. 


CORINTH, MISS.—The Alcorn Electric Company has been 
incorporated with a capital of $25,000. The incorporators are 
J. H. Jones, J. M. Boone and others. 


COLUMBUS, OHIO.—The Telephone Signal Company, of Alliance, 
has been incorporated, with a capital of $15,000, by Binford T. 


Shreeve, Morris Taylor, William H. Shreeve, Orlin Shreeve and 
Arthur J. Shreeve. 


ALBANY, N. Y.—The American Electric Welding Company, of 
New York city, has been incorporated with a capital of $500,000. 
The directors are Herman Kertscher, E. A. Kertscher, of New York, 
and F. H. Markthaller, of Elmira. 


ROANOKE, VA.—Hunter, Brewer & Company, an electrical com- 
pany capitalized at $10,000, has been incorporated to do a general 
electrical business. The officers are J. R. Heim, president, and 
G. D. Hunter, secretary and treasurer. 


OMAHA, NEB.—The Wolfe-I.ovett Electrical Company has filed 
articles of incorporation with a capital stock of $25,000. Of this 
amount $15,000 is paid up. The incorporators are L. W. Wolfe, 
L. C. Wolfe, Israel Lovett and E. R. Lovett. ° 


BALTIMORE, MD.—Panpers of incorporation have been granted 
the Durling Electric Company. The amount of capital stock is 
$10,000, divided into 200 shares of $50 each. The company wil 
do a general electric business. The incorporators are William B. 
Turner, Joseph E. Henderson, Edward McIntyre, Charles R. Durling 
and Emory A. Craig. 


ENGINEERING SOCIETY. 


ST. LOUIS BRANCH, AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—The St. Louis Branch of the American 
Institute of Electrical Engineers held a meeting on February 14 at 
the Engineers’ Club. Mr. H. H. Humphrey presided. The minutes 
of the last meeting were read and approved, and the nominating 
committee appointed to name five members to serve as an executive 
committee for the ensuing year reported as follows: D. E. Webster, 
A. H. Timmerman, F. B. Adam, H. I. Finch and A. S. Langsdorf. 
No other nominations being announced, these five were declared 
elected. It was voted to meet at Lippe’s Café on the evening of the 
March meeting, and after dinner to visit the Ashley street plant of 
the Union Electric Light and Power Company. Mr. J. H. Finney, 
on behalf of the Pittsburg Reduction Company, offered to meet the 
expenses of a smoker at the April meeting. This offer was accepted 
with thanks. The paper on “A Self-Exciting Alternator,” read at 
the recent New York meeting, was presented, and this with the 
paper on “Power-Plant Economics” were discussed. 
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THE ELECTRICAL OPERATION OF RAILWAYS IN ENGLAND. 

As has been pointed out a number of times, one of the 
Important phases of the electrification of railways in England 
is that of handling the suburban traffic of large towns in this 
way. Certain of these new systems have now been in operation 
for a year or more, and the reports for last year are most inter- 
esting, 

In some cases the reports of working were not as satisfac- 
tory as had been hoped, but, in general, there were reasons for 


this condition. In one case the electric trains were run between 
the steam trains, so that the full benefits of the new system could 
not be realized. 

The general result of the change has been an increase in 
the traffic and an increase in the gross receipts. There has 
also been an increase in the cost of operation as a whole, but, 
considering the greater service given, the cost per train-mile 
has been reduced. One of the most satisfactory reports is that 
of the suburban lines of the Northeastern Railway Company, 
which serve the thickly settled district near Newcastle. “The 
new system was put into service in this district about eighteen 
months ago. During the last six months of 1905 the number of 
passengers increased twenty-three per cent compared with the 
same period of the previous year. The gross receipts increased 
about seventeen per cent and running costs had increased about 
twelve per cent, due, as mentioned above, to an increase in the 
number of trains. The cost per train-mile was considerably 
decreased. This is said to have been for last year eighteen cents 
per train-mile, which includes repairs and depreciation of rolling 
stock. For steam operation the figure was thirty-five cents. 


THE ELECTRICAL DRIVE IN THE MACHINE SHOP. 

Some exceedingly valuable as well as interesting data on 
the motor drive for machine tools are given on another page of 
this issue by Mr. George M. Campbell. Mr. Campbell: gives 
also some acceptable suggestions for selecting the size of motors 
and the method of control. He lays stress upon the importance 
of speed regulation, which is so easily accomplished by a num- 
ber of electrical methods, and he gives figures illustrating the 
actual performance of tools of various kinds, made under ordi- 
nary shop conditions. Results of tests made to determine the 
amount of power lost in the motors and due to the machines 
themselves are also included in this paper. | 

It is interesting to note that for certain classes of machine 
tools the power required to make the cut is less than that neces- 
sary to get ready for it. This condition obtains particularly in 
planers and tools of that type, where, in order to save time, 
the return stroke is made at a higher speed than the cut. Such 
a tool will absorb power at a greater rate during the return 
stroke than during the cut, though on account of the higher 
speed it is for a shorter time. The demand on the motor 
at the moment of reversing preparatory to cutting is also more 
severe than that when reversing at the end of the cut. 

Machines in which the work is periodic, though the machine 
does not reverse, can be helped out considerably by a judicious 
use of flywheels. For example, a punch mentioned by Mr. 
Campbell, when piercing a one and one-quarter-inch sheet with 
a one and one-quarter-inch hole called on its motor for about 
twenty-one horse-power. A similar punch doing the same work, 


359 


- — m I 
— — — 


n —— m- —— - 


360 ELECTRICAL REVIEW 


but supplied with a flywheel, required less than eight horse- 
power. E 

The figures given in this paper will be very useful to anyone 
who is looking into the electrical operation of a machine shop. 
It would be interesting, however, if some comparative figures 
could be obtained showing the gains secured through the electric 
drive. A saving in power is important, but is not the most 
important way in which the electrical drive is an improvement. 
By means of it it is possible to increase considerably the quality 
and the quantity of the output of the shop. Figures relative 
to such gains are hard to obtain, at least in such shape that 
they admit of a comparison between the old and the newer meth- 
ods of driving; but they would be exceedingly valuable. 


SAVE THE WATER POWERS. 

We are just beginning to realize the very great value to us 
of our water powers. Until electrical transmission of power de- 
monstrated its applicability, water powers were at a disadvantage 
as compared with the steam engine, and but few of those which 
had been harnessed were kept at work. To-day we realize more 
fully the value of these sources of power, and we are already 
developing those most favorably situated. Vast sums of money 
are being spent in this way in order to obtain the cheap power 
which results. | 

But there are certain problems connected with this question 
which are not under the control of individuals. The continued 
destruction of the forests throughout the country has not only 
changed the character of the flow of many streams, but has also 
been the cause of many disastrous floods. A denuded country 
sheds its water rapidly, so that the effect of rain is merely to 
raise the water in the streams to an unusual height for a short 
time. For power development this is most undesirable. What 
one wishes is a uniform flow of water throughout the year. On 
the other hand, where the head waters of a stream lie in forest 
land, where the water as it falls is held for some time in the 
ground, the flow is more uniform throughout the year and floods 
are reduced to a minimum. For these reasons it is of great 
importance in order to preserve our water powers that we should 
start by preserving the forests where the streams rise. In this 
way we will be killing two birds with one stone, for we will 
not only protect the water power, but insure the country against 
floods. 

The problem of preserving forests is an exceedingly difficult 
one. It can only be undertaken by the states or the federal 
government, and since in many cases the problem is really an 
extrastate one, it is often desirable that the federal government 
should take the proper steps. There are two districts in which 
legislation of this kind is urgently needed—the New England 
states and the South Atlantic states. The work can not be 
undertaken too soon, for the forests are being destroyed very 
rapidly. | 


A work related to this is that of surveying the water powers 
of the country in order to determine the possible location of 
sites and the annual run-off. This has been done already to 
some extent by the hydrographic bureau of the United States 
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Geological Survey, and certain of the states have themselves 
issued valuable reports on the subject. France has recently 
taken up this question and will make a thorough survey of her 
water powers. The investigation will be general, including an 
examination of the navigability of the streams and the possible 
control of their flow. The forest problem will also be studied, 
the best methods of managing the forests and of replenishing 
them being given much attention. 


————_ oo 


ANALOGIES. 

The instructor in electrical science has probably to resort 
more frequently to the use of analogies in order to bring home to 
his students a realization of the principles which he is trying 
to instil than teachers of other subjects. He is dealing with 
something that can not be perceived by the ordinary use of our 
senses—something that makes itself known by causing motion 
of an object, by heating a wire, or in some similar way; and to 
talk about this thing, or whatever it be, and to explain the 
laws which it obeys without at the same time dwelling upon 
the physical actions which it brings about, generally serves 
rather to mystify the initiate into the new science than to convey 
a definite idea to him. The instructor, therefore, is almost 
forced to adopt analogies: to compare the transfer of electrical 
energy from point to point to the flow of water through a 
pipe, to build up an imaginary magnetic field out of stretched 
elastic bands, or to adopt the many other devices which will 
enable the student to follow the argument until he learns sufti- 
cient about the science to think of it more abstractly. But, 
unfortunately, one phase of the use of analogies, which is too 
frequently neglected by the instructor, is to warn the student 
against unwarranted use of the tool put in his hands. The 
student only too frequently assumes that the flow of electricity 
along a wire—as we are accustomed to say—corresponds in every 
respect to the flow of water through a pipe, and he proceeds to 
draw further deductions, often far from true. The instructor 
should therefore never fail to state explicitly that any analogy 
must be applied only so far, and its limitations are such 
and such. Not infrequently the analogy can be used. correctly 
further than it is applied in the specific case under considera- 
tion, but it is always dangerous, for the beginner at least, to 
attempt this extension. It is better to be ignorant on a subject 
than to hold incorrect views. The water analogy has done & 
world of good in teaching the beginner, but its injudicious use 
has given older students a world of trouble, because it is 80 
hard to get an incorrect idea out of one’s head. 

This little sermon on analogies is called forth by a very 
pretty application of this method, which appears in thie issue 
in the article by Mr. Budd Frankenfield, who compares the 
performance of a motor-balancing set with that of an auto- 
transformer. But Mr. Frankenfield, who knows from experi- 
ence the danger involved in the use of this tool, specifically 
points out the limitations which apply in this case. In addition 
to this minor feature, Mr. Frankenfield’s article itself is a0 
exceptionally interesting study. 
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-ELECTRICAL TRANSMISSION. 
Electrical transmission of energy frequently lends itself to 
short distances of tramsmission as well as to great. While 
in efficiency and economy it is superior to any other method 


for distances measured in miles, it has other features which 


frequently make it superior where the distance of transmission 
ig measured in yards. Such a condition exists, for example, 
in the modern shop. Even for still shorter distances—measured 
perhaps by a few feet—not infrequently the conditions are 
euch that an electrical system: can give better results than a 
more direct method. Where the problem of controlling the 
power transmitted is important, a better result may often be 
secured by the somewhat roundabout transformation from 
mechanical power into electrical power, a short transmission, 
and a retransformation back into mechanical power. Indeed, 
the question of control may be so vital as to call for what 
amounts to practically a triplicate equipment—that is to say, 
instead of driving directly by the prime mover we cause it to 
drive a dynamo, and the dynamo to drive a motor; and each 
of these three machines must have a rating somewhat approxi- 
mating that which would suffice for the prime mover were it 
used alone. 

Such an arrangement is attracting a good deal of attention 
to-day as applied to the propulsion of vehicles. It is being 
used for large commercial automobiles, the prime mover being 
a gasoline engine, which drives a dynamo which supplies the 
power to the motors geared to the wheels. A storage battery may 
be added to such a system to equalize the load, and so reduce 
somewhat the size of the generators and the engine. The system 
is also being tried on so-called motor cars employed for giving 
a more frequent service on steam railroads. Cars of this type 
are being tested in this country and in Europe, and although 
no definite figures have been given respecting the cost of such 
a service the results seem to be satisfactory. Only recently a 
car equipped in this way started on a trip across this country. 
The equipment consists of an internal-combustion engine, 
dynamo, small storage battery and motors. The car on trial 
Tuns attained high speeds, and was always under easy control. 
Its trip across the continent will be watched with interest, as it 
will serve to demonstrate the reliability of this particular equip, 
ment, at least, and give some indication of the cost of running 
such cars. | 

With euch an equipment a car can be started with its greatest 
tractive effort and with practically no waste of power; it can 
be operated at almost any speed economically; the power is 
easily controlled, and the generating equipment is always work- 
ing efficiently. The main feature of the system, however, is the 
method of control, which seems to warrant two additional 
transformations, each, of course, involving complications and 
some loss, though a part of the loss is offset by the increased 
efficiency at. which the prime mover operates. The system as 
used to-day may seem somewhat complicated, and it is possible 
that it may eventually be simplified somewhat; but the control 
of the propelling power of a vehicle is of such great import- 
ance that the complications of a system are of small moment 
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if the results obtained are better. Any one who has tried this 
or similar methods of controlling the running of a motor can 
not but feel confident that the electrical system: will give a good 
account of itself. 


EXCEPTIONAL OPPORTUNITY FOR ELECTRICAL 
REFRIGERATION. 


By electrical refrigeration is meant merely the new system 
of automatically driving and controlling small mechanical 
refrigerating plants by means of an electric motor. This system 
has been brought forward within the past year or so, and its 
friends say that it is giving excellent results; that all things — 
considered, it is cheaper than ice, and does away with much of 
the annoyance caused by the older system. Besides providing 
the objectionable daily replenishing of the boxes with ice, it 
gives a system of refrigeration which is always under control, 
and by means of which the cold rooms may be kept dry easily. 
The system is strongly recommended for all situations where a 
considerable amount of ice is necessary now, such; for example, 
as butcher shops, hotels, restaurants and drug stores. | 

It was pointed out some time ago that the exceptionally mild 
winter would probably affect the ice harvest, although at that 
time the ice companies said that they felt no anxiety about the 
supply. Now, only a month after this forecast, we are told 
that the harvest of ice is the poorest that can be remembered ; 
that the supply so far secured and which can be obtained by 
forcing the artificial ice-making plants will be only a little more 
than one-third of the supply for 1905. One of the large com- 
panies has already started the erection of a large plant to help 
out the situation, and although we are still in the winter, the 
price of ice has been raised thirty-three per cent, with the prospect 
of a further increase in the latter part of the spring or the 
first of summer. ‘This increase in the price of ice will increase 
considerably the cost of refrigeration during the coming sum- 
mer, and for this reason an exceptional opportunity is offered to 
the dealers in small refrigerating plants and to the electrical 
power companies for introducing the new system. Indeed, a 
better chance could not be offered, for even though the cost of 
running the new system, through unfamiliarity on the part 
of those who operate it, should at first be somewhat more than 
it would be under the best conditions, the result can hardly 
fail to be satisfactory when compared with the unusual condition 
of the ice supply. The most should be made of this oppor- 
tunity at once. Now ie the time to introduce the new system to 
those who have been using ice. To delay will merely make it 
harder. The proprietor who puts in a machine will want to 
get as much service out of it as possible during the first year. 
If he manages to pull through half the summer with ice 
he probably will be content to worry along the rest of the year 
in the same old way; but now, with the whole spring and 
summer before us, with the price of ice just increased. one- 
third and a warning that it will go still higher, the situation 
offered to the agent who wants to talk electrical refrigeration 
could not be better. | 
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' BALANCERS. 
= BY BUDD FRANKENFIELD. 


A COMPARISON OF THE DIRECT-CURRENT 
MOTOR GENERATOR AND THE ALTER- 
NATING-CURRENT AUTOTRANSFORMER. 

This comparison is. limited to sym- 
metrical three-wire systems of distribu- 
bution. or systems in which the voltages 


Fic. 1.—Drrect-CURRENT, THREE- WIRE 
SYSTEM. 


between either main and the neutral are 
approximately equal. Its interest lies in 
the remarkable parallelism inherent in 
the two classes of apparatus when operat- 
ing on a simple resistance load, such as 
incandescent ‘lamps. E 

At the outset let it be stated that the 
direct-current balancer is a piece of appa- 
ratus, the virtues of which are becoming 
more and mote appreciated with every year 
of service. Its chief advantage lies in its 
adaptability to systems using standard 
generators of any make, thus avoiding 
the employment of three-wire generators 
of highly specialized design. On light- 
ing circuits it operates without a thought 
on the part of the attendant, faithfully 
compensating for the somewhat fickle 
shifting of the load from side to side, 
and with a promptness and accuracy be- 
yond human attainment, in the hand- 
regulated systems. On multiple voltage 
power circuits no load is too erratic, no 
change too violent, for it to follow with 
perfect ease. The balancer is to the net- 
work a faithful sentinel guarding against 
every attack upon the integrity of the 
regulation. 

The autotransformer possesses many of 
the same good qualities, but can not at- 
fain the same efficacy in the matter of 
regulation. In addition, its duties are 
more severe in that it may be called upon 
to supply reactive currents, a factor with 
which a direct-current system does not 
have to contend. The autotransformer 
is little used in lighting circuits due to 
the employment of high primary voltages 
and three-wire transformers. It is, how- 
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ever, applicable to low-tension systems: of 
generation and has been used to a limited 
extent. 

Fig. 1 represents a dircct-current, three- 
wire system, employing a balancer consist- 
ing of two like dynamo-electric machines 
M and G, mounted on a common base and 
mechanically coupled to rotate at the 
same speed. The two armatures are con- 
nected in series across the mains and, at 
their common point of connection, to the 
neutral of the system. The field windings 
are connected in series across the mains. 

All current common to the two sides of 
the distributing system is furnished di- 
rectly by the generating station, and the 
balancer is called upon only for the differ- 
erence in current between the two sides— 
the neutral current. Balanced load then 
is zero load on the balancer and in deal- 
ing with the present problem all load is 
considered as confined to one side of the 
system, this load being understood as the 


Watts 


a 


Motor Current 0 Generator Current 
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Fic. 2.—Grapaic REPRESENTATION OF DIRECT- 
CURRENT BALANCER. 


excess of load on one side over that on 
the other. | 

At no load, balanced load on the sys- 
tem, the two machines act as motors run- 
ning light. There is a magnetizing cur- 
rent I; in the field windings and a loss 
current I; in the armatures of sufficient 


magnitude to supply the equal stray power _ | 


losses of the two machines. As the load 
becomes unbalanced, say in favor of the 
upper side of the system, the terminal 
pressure of the machine G approaches 
more nearly to the counter pressure and 
the loss current I; becomes unequally di- 
vided, decreasing in G and increasing in 
M by an equal amount. The excess of 
this loss current in M is supplied by the 
establishment of a current Im in the neu- 
tral. A further unbalancing still further 
decreases the loss current in G ahd in- 
creases the loss current in M until a 


machine. 
anced the motor current of one machine 
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point is reached where the loss current 
in G is zero and the machine M carries 
the entire loss current of the two ma- 
chines. At this point G is acting as.a 
generator operating at zero load, M asa 
motor under a load equal to the stray 
power of G, and the current I, is equal 
to 2 I, of the no-load condition. A fur- 
ther unbalancing establishes a current I, 
a generator current emanating from G, 
and increases the current Im enough to 
supply I, and its attendant losses. The 
field current Iz, of course, remains fixed 
for all loads with a fixed. supply press- 
ure. | | 

Fig. 2 represents the above’ sequence 
graphically. Motor currents and genera- 
tor currents are plotted respectively to 
the left and to the right of the zero. The 
vertical scale represent watts output of 
motor and watts intake of generator, and 
the horizontal distance between the two 
curves is the neutral current. At bal- 
anced load the distance O a represents the 
current I;, a motor current equal in each 
As the. load becomes unbal- 


decreases, and that of the other increases 
an equal amount. Finally, at a trans- 
mitted wattage between the two machines, 
equal to O b, the armature current of one 
machine is zero, and that of the other 2 Iı 
equal to Im which is also the neutral cur- 
rent. A greater unbalancing introduces 
the generator current, as shown. Below 
the point b the neutral current represents 
the difference between two motor currents; 
above b it is the sum of the motor current 
Im and the generator current Ij. 

Fig. 3 represents an autotransformer 
operating under like conditions. It 1s 
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Fic. 3.—AUTOTRANSFORMER, THREE-WIRE 
SYSTEM. 


assumed that the windings are of uniform 
cross section throughout, and that they 
are divided into coils intermeshed after 
the manner of the secondaries of three- 
wire transformers, so as to render leak- 
age a negligible quantity, at least for the 
purpose in hand. : 1o 

At balanced load there is a magnetiz- 
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ing current Iz common to the two cir- . 


cuits of the windings, and in quadrature 
with it a core loss current I,, also common 
to both windings. These two currents 
combine vectorially to form the no load 
or leakage current of the transformer. 
The magnetizing component corresponds 
to the field current in the direct-current 
analogue, and remains constant regard- 
less of the load. When the load is over- 
balanced on the upper side of the system 
the core-loss current in that side de- 
creases, and the core-loss current in the 
lower side increases an equal amount. 
This establishes a primary current I, in 
that part of the winding connected to the 
lower side of the system. I, corresponds 
to the direct current Im. As the unbal- 
ancing increases the core-loss current be- 
comes less in the upper winding and 
greater in the lower, until finally it be- 
comes zero in the first and of a value 
I, = 2 I, in the second. At this point 
the upper winding is acting as a genera- 
tor or secondary winding without load 
and the lower, as a motor or primary 
winding, supplying all of the core loss. 
A further unbalancing’ establishes a sec- 
ondary current I,, corresponding to Ip, 
and the primary current is increased by 
an amount equal to I, plus the losses 
incident to its maintenance. 

Referring now to Fig. 4, which is self- 
explanatory. O a (= I) represents the 
loss current in the two coils at balanced 
load. It is a primary current, each coil 
acting as the primary of a transformer 
on no load. As the unbalancing increases 
the core-loss current in one coil approaches 
zero as a limit and that in the other coil 
2 I; as a limit. The limit is satisfied 
at the point b where one coil is acting 
as secondary about to furnish current, 
and the other. as primary assuming the 
entire burden of the losses. O b may be 
called the output of the primary at this 
point. It fs'vqual in value to half the 
total core loss; i. e., it is the loss once 
assumed by the now secondary coil, but 
at present thrown upon its mate. A fur- 
ther unbalancing establishes a secondary 
current as indicated. Below the point b 
the neutral current is the difference be- 
tween two primary currents, and above b 
it is the sum of the primary current I, 
and the secondary current I,. 

The analogy on non-inductive load is 
thus complete. The critical point b would 
be indicated by an ammeter in the arma- 
ture circuit of the generator (Fig. 1), 


+ ee 


‘The primary and secondary load currents are op- 
posed magnetically but in phase in the neutral wire. as 
may be seen by assuming instantaneous values of elec- 
trical pressure. preferably of the same polarity as 
shown for the direct-current analogue. 
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reading zero, and by an ammeter in the 
corresponding circuit of the secondary 
(Fig. 3), reading a minimum value. In 
the latter case the reading would not 
become zero, because of the existence of 
the magnetizing current Ip. Perhaps a 
better illustration would be shown by a 
wattmeter connected to measure second- 
ary output. If connected to read positive 
for points above b it would read zero at 
b, and would reverse for a point below b. 
Reversing the pressure coil it would again 
read positive for loads approaching a bal- 
ance, the indication increasing until, at 
balanced load, the reading would equal 
half the total core loss of the apparatus. 
The wattmeter experiment is somewhat 
difficult to perform, because of the small 
quantities involved, and an old-time high 


core-loss transformer is more suitable for 
the purpose than a modern one. 
The comparison of the two classes of 


0 Secondary Current 
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Fic. 4.—GRAPHIC REPRESENTATION OF AUTO- 
TRANSFORMER BALANCER. 


apparatus must cease with non-inductive 
loads or it will lose its instructive value. 
The autotransformer, and likewise the 
transformer, are interesting studies when 
applied to three-wire systems with loads 
of unequal power-factor. For instance, it 
is possible to have equal currents in the 
mains and a neutral current, not only 
greater than zero, but in excess of the 
main current. These problems will not 
be pursued to a conclusion in the present 
article; they are merely cited to show that 
it is not wise to cling religiously to 
analogies, and to emphasize again that 
the present comparison is confined to non- 
inductive loads. 


< 
Municipal Ownership in Chicago. 
Mayor Dunne, of Chicago, Ill., is quoted 
in the Wall Street Journal (New York, 
N. Y.), Tuesday, March 6, as follows: 
“Municipal ownership stands a better 
chance here to-day than it did a year ago. 
The vote in favor of it on April 3 will be 
as large as it was last spring of two and 
one-half to one. 
“The municipal ownership sentiment is 
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spreading rapidly in the larger cities like 
Denver and Cincinnati. I frequently re- 
ceive letters from leading college profes- 
sors and mayors of cities endorsing my 
views, men like Professor Week, of the 
Northwestern University, and Mayor 
Weaver, of Philadelphia. = -> 

“In Chicago there are 150 miles of 
street railway, including the Washington 
street tunnel, without franchises. Should 
the supreme court decide the 99-year act 
in our favor there would be 120 ‘miles 
more at our disposal out of the total 
surface mileage of 700.. Even though the 
companies win there will still be 274 miles 
covered by expired franchises by January 
1, 1908, and this mileage serves 1,100,000 
out of our 2,000,000 population, being in 
the center of the city. 

“I do not care to say what I think we 
ought to pay the present owners for their 
property when we take it over, but I know 
we could build an entirely new and larger 
system, fully equipped, with $75,000,000 
we propose to raise by the sale of Mueller 
certificates. We asked the companies to 
name a price but they declined to nego- 
tiate. | : 

“Should the Union Traction and City 
Railway lines be consolidated it might 
make our negotiations all the-easier, ag 
we would have to deal with only one party. 
Elevated lines are not concerned. ' 

“The Mueller certificates at five per cent 
should bring par. We may sell them to a 
syndicate of bankers or we may sell them 
to the contractors in parcels as the lines 
are built. These certificates would repre- 
sent a first lien and a perpetual’ fran- 
chise. They should sell at least as high 
as the bonds of the present companies un- 
der franchise of twenty years or less. 

“Though an outside company be formed 
to operate the lines it will be under the 
jurisdiction of the city and with civil serv- 


ice there will be no politics in the admin- 


istration.” | 
| e- 


Uranium Ore Available. 


Consul Ledoux reports from Prague 
that uranium ore can now be secured 
from the Austrian government mines of 
Joachimsthal, Bohemia. For post parcels 
the cost is $3.32 per pound; in larger:ship- 
ments according to the assay, 50 per cent 
ore at $2.22, and 60 per cent ore at $2.66 
per pound. The Austrian authorities in- 
form Mr. Ledoux that the residue, pitch- 
blende, is not available for sale. 

Consul Ledoux also advises that the his- 
torical wolfram-tin-ore mines in northern 
Bohemia have been reopened by the Schön- 
feld-Schlaggenwalder - Wolfram - Zinners- 
gruben Gewerschaft, who may need mim- 
ing machinery. 
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Municipal Arc 


varied applications in the electric 

light and power field, but among 
the more recent and exclusive applica- 
tions is that of street lighting by alternat- 
ing currents. A good example is to be 
found in the modern and well-equipped 
power station operated by the city of Co- 
lumbus under the special supervision of 
the Board of Public Service. The plant 
has been in service since the close of 1904, 
but only within six months has the full 
quota of lamps been connected to the dis- 
tribution system. The load upon the sta- 
tion is due to arc. lighting alone and is 
practically constant during lighting hours. 
With its equipment of steam turbines, sur- 
face condensers, superheaters, mechanical 
stokers and other labor-savers, the plant 
has shown, as was expected, very low 
operating costs considering the low load 
factor and the class of service. 

Close to the city pumping station, in 
the western section of the city, is located 
the municipal lighting station. Erected 
by the city solely for the purpose of sup- 
plying street arc lights, no incandescent 
lighting or power service has been at- 
tempted. Several features of design and 
operation merit special attention, and as 
most of the equipment is standard appara- 


I i steam turbine has had many and 


tus, these features will be mainly dwelt. 


upon. 

In brief, the power system consists of a 
sixty-cycle, three-phase alternating-cur- 
rent supply from a steam-turbine-driven 
generating plant. This current is de- 
livered to the switchboard at a pressure of 
920 volts, stepped up to a pressure of 
6,600 volts for transmission and delivered 
to the various arc circuits through the 
medium of automatic constant-current 
transformers or choke coils. Constant- 
current series, alternating-current en- 
closed-type arc lamps are used exclusively 
on the various circuits, and at the ewitch- 
board the load of these several circuits 
may be transferred from one phase to an- 
other, in order to maintain an approxi- 
mately balanced load. Lighting is based 
upon the all-night schedule (Fig. 1). An 
impressive feature of the system is its 
flexibility, absence of complication and 
the ease with which the load on the power 
plant is carried in such a manner as to 
obtain the highest efficiency. 

The plant is housed in a handsome and 


spacious building. On the exterior the 
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Lighting from Steam Turbine Power. 


The City Plant at Columbus, Ohio. 


walls are of light-brown hard-pressed brick 
with sandstone trimmings and water 
tables; the interior is decorated with a 
wainscoting of white glazed brick. A 
monitor running the entire length of the 
engine room with swinging windows on 
either side provides ample ventilation. 
The condensing equipment for each tur- 
bine unit is contained in an open rectan- 
gular pit, lined with white glazed brick 
for appearance and better illumination. 
From an elevated gallery supporting the 


horse-power is about fifty-five per cent. 
With the present-sized units each tur- 
bine equipment with condenser, auxiliaries 
and switchboard occupies but two and one- 
half square feet per kilowatt capacity. 
The entire turbine room averages three 
and one-quarter square feet per kilowatt, 
boiler room 4.15 square feet per kilowatt, 
or total power-house seven and one-half 
square feet per kilowatt. 

The record of performance of the 
Columbus station bears witness to the 


EXTERIOR OF LIGHTING STATION, COLUMBUS MUNICIPAL LIGHTING PLANT. 


switchboard the electrician has full com- 
mand of the entire generating and dis- 
tributing equipment. 

In the boiler room a steel coal bunker 
parallels the boiler fronts, supported in- 
dependently of the walls and boiler set- 
tings. A brick chimney rises from the 
centre of the boiler room, midway between 
the present and future batteries of boilers. 
At present only about half the capacity of 
the station is installed, there being room 
for 1,000-kilowatt generating, and 1,800 
horse-power additional boiler capacity. 
The ratio between the boiler and engine 


general effectiveness of the steam turbine 
as a prime mover. In no way has this 
been more apparent than in the excellence 
of its every day operation. Through pe- 
riods of frequent loss of vacuum, exces- 
sive superheat, charges of water in the 
steam and reduced steam pressure (ex- 
perienced in the early days of the plant), 
the turbines have maintained their load 
without difficulty or serious deterioration. 
The ease with which the generating plant 
is operated by two men is good evidence 
of its excellent service. 


As usual with the Westinghouse-Par- 
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sons type, each turbine is fitted with a sec- 
ondary valve which comes into use in case 
of loss of vacuum. The several units are 
brought into synchronism and operate in 
parallel through a simple governor ad- 
justment. An independent oiling system 
for each unit is employed, driven by the 
turbine itself, so that loss of oil through 
failure of auxiliaries becomes an impos- 
sibility. This oil is circulated under a 
few pounds pressure through the bearings, 
cooled, and returned to the oil reservoir 
for a repetition of the same cycle. The 
very small amount of oil actually required 
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is well indicated by the fact that in other 
turbine equipments of this type a single 
charge of oil undergoes complete renewal 
only after three to six months’ service. 
Here, a cheaper grade of oil is used, and 
after two or three weeks’ service is drawn 
off, filtered and made use of in the low- 
Speed machinery. 

As an important factor in plant econ- 
omy, a high-vacuum condensing system 
has been installed of Worthington con- 
struction. Independent circulating, hot- 
well and dry-air pumps are used, the 
first motor-driven and the others steam- 
driven, Liberal condensing surface has 
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been proportioned to the turbines with a 
view of obtaining the highest possible 
vacuum. That the handling of water for 
this condeneing service is not such an ex- 
pensive matter as is generally believed is 
well shown by the fact that the circulating 
pump motor is but twenty horse-power 
capacity, or three per cent of the turbine 
rating. These motors, however, operate 
considerably under full load, and, in fact, 
the pump suction is ordinarily throttled 
by a gate valve in the suction line so as 
to reduce the amount of circulating water 
handled. 
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During the summer months the Olen- 
tangy river, which is depended upon for 
circulating water, runs low, necessitating 
running non-condensing, but the city is 
now completing a dam across the river in 
the rear of the power-house which will 
ensure ample storage to tide over between 
periods of normal rainfall. 

To the equipment of mechanical appli- 
ances may be attributed a good share of 
the low cost of operation of the plant. 
Fuel is elevated to the bunkers and 
distributed to the stoker hoppers by 
conveyer and gravity, no hand labor 
being ordinarily required for this work. 


‘ing the boiler-feed water. 
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All boiler auxiliaries are steam-driven, 
their exhaust being conserved for heat- 
An econom- 
izer is also installed to reclaim part of 
the waste heat of the flue gases. This is 
by-passed by suitable dampers when de- 
sired. Roney mechanical stokers serve the 
entire boiler plant, taking coal from indi- 
vidual chutes and delivering ashes to in- 
clined ash pits communicating with an 
ash tunnel beneath the floor. 

As a check upon coal consumption and 
to indicate the general plant economy, the 
usual method of weighing the entire car 
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is departed from, and separate weighing 
hoppers are assigned to each boiler, in- 
serted in each bunker discharge. With 
this arrangement each charge of coal de- 
livered to the stoker hoppers is weighed 
and recorded. This method has the ad- 
vantage that the coal used is charged 
against the plant only when it is required, 
and weights recorded are independent of 
bunker capacity or other coal storage, The 
duty of the plant from day to day, or even 
for a part of a day’s run, may thus be 
more accurately determined. 

Superheated steam forms an important 
feature of the plant, and a separate steam 
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main ‘with separate pipe connections is 
provided. ‘The superheaters are of the 


usual internal multiple coil.type suspended 


longitudinally beneath the drums of the 
Babcock & Wilcox boilers, They may be 
flooded in the. usual manner if desired, 


Long radius pipe bends provide the neces- 


sary flexibility between boilers, steam 
maing and turbines. 

Although provision for an independent 
supply of either saturated or superheated 
steam for,.the turbine has been made, it 
is also possible to so combine the output 
of the several boilers as to reduce the su- 


STATION CHARACTERISTICS—F 1G. 


1.—TypicaL Loap-CURVEs. 
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heat of from 100 degrees to 140 degrees 
is generally available at the turbine throt- 
tles, depending upon the load and press- 
ure, averaging at normal pressure about 
110 degrees. With care in the handling 
of fires it is not difficult to control the 
superheat and maintain it nearly constant. 
It is, however, more or less sensitive in this 
respect and requires watching to obtain 
the best results. ` 

In the turbo-generators the standard 
revolving field Westinghouse construction 
is employed, with a duplicate equipment 
of engine-driven shunt-wound exciters. 
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is desired to operate a portion of the 
lamps independently of the other, this may 
be done by shifting the load of this section 
to an auxiliary bus with which the main 
switchboard is equipped. By means of 
double-throw switches the load may then 
be thrown on a separate generator. 

Each feeder is devoted to the control 
of one step-up transformer and arc regu- 
lator with the circuits thereon, and by 
means of switch connections a reserve 
transformer may be immediately cut into 
circuit in case of a transformer failure. 
All high-tension switching, transferring of 


Fig. 8.—PLANT LOADING. APPROXIMATE 


RELATION OF TOTAL OPERATING CosT PER LAMP-HouR TO STATION LOAD-FACTOR. 


perheat to any desired extent. For this 
purpose the two mains are cross-connected 
at the ends of the run. In the normal 
operation of the plant, however, all super- 
heaters are used, and the saturated steam 
main serves only the plant auxiliaries. The 
weight of the steam mains with their 
adjacent piping is borne by steel wall 
brackets provided with single pipe rollers 
to accommodate linear expansion and con- 
traction. A non-return valve in each boil- 
er riser prevents back flow of steam in 
case of a ruptured tube. 

With the present equipment a super- 


Oil switches control the generators, which 
are synchronized by the ordinary lamp 
method. Integrating wattmeters measure 
the output of the station, with indicat- 
ing instruments for distributing the load 
on the several feeders. 

In addition to the usual generator and 
load panels, the switchboard contains three 
six-panel feeder sections devoted to arc 
circuits. Each section is controlled by a 
“section” oil switch, so that in event of 
an accident to the board the trouble may 
be localized and not result in shutting 
down the entire station. Further, if it 


circuits and balancing of loads are done 
with bayonet switch plug connections 
through which the safety of the attend- 
ant is assured. : 

Until about the middle of the preced- 
ing year the plant was not operating under 
normal and best conditions, owing to the 
lack of outside load, the temporary main- 
tenance of a “dark night” schedule, un- 
covered piping and some troubles at first 
encountered in the condenser circulating 
water system. High economy could not, 
therefore, be expected. Operating on an 
average of but little more than one-third 
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of the time (see Fig. 2), the standby 
losses during the day evidently constitute 


an important source of inefficiency. It — 


must be remembered in connection with 
the load that although the load-factor is 


high during the winter months, practically 
fifty per cent of the boiler plant is en- 
tirely idle during the day, but must be 
brought up to its maximum capacity previ- 
ous to starting. Thus the station neces- 
sarily wastes much heat in banked fires 
during the day and in building and 
quenching fires before and after the night’s 
run. The accompanying charts show clear- 
ly the operative characteristics of the sta- 
tion: Fig 1—typical load-curves for dif- 
ferent seasons; Fig. 2—the average run 
for different months of the year; Fig. 3 
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fixed charges (interest four per cent, de- 
preciation five per cent), the total cost to 
the city is said to be $49.15 per arc for 
the year ending December 31, 1905. 

In the execution of the Columbus mu- 
nicipal lighting project, directors, engi- 
neers and manufacturers have contribu- 
ted joint effort towards its success. The 
building and general plant arrangement 
was worked out conjointly by the city 
architect and engineer under the direction 
of the Board of Public Service. Westing- 
house, Church, Kerr & Co. was entrusted 


with the design of boiler piping and con-- 


densing plants. During the erection of 
the station and its subsequent operation, 
Mr. William Wilcox has been in imme- 
diate charge as superintendent of the De- 
partment of Public Lighting. 
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—the station load and coresponding load- 
Ing factor, and Fig. 4—the variation in 
operating cost with station loading, as 
deduced from the year’s operation. The 
regular station operating force consists 
of five men, three shifts of eight hours 
each; two men in the boiler room, two 
in the turbine room and one at the switch- 
board. 

_ As evidence of the low cost of arc light- 
ing by this system the following figures 
are of interest: During the year of 1905 
the cost of operation of the plant on 
dark night schedule was approximately 
$34,500. Within this period the number 
of lamps connected was gradually increased 
to nearly 2,000. The average operating 
cost per arc is given as $22 per year. This 
cost includes all labor and supplies, also 
ey maintenance of the entire system, 
ut no betterments, taxes, nor deprecia- 
tion. The last is an extra charge at five 
per cent of the equipment cost of the 
plant ($474,000). Including nine per cent 


A New Rubber Country. 

Consul-General Richard Guenther, of 
Frankfort, Germany, quotes the report of 
the foreign explorer, Harry Johnston, to 
the effect that the republic of Liberia 
in West Africa possesses an almost un- 
limited supply of rubber trees. In a 
lecture before a company which has re- 
ceived a concession for the production of 
rubber in Liberia, Johnston stated that 
an extraordinary amount of caoutchouc 
is to be found in Liberia and that it only 
awaits collection. He did not hesitate 
to say that within six years 2,500,000 cul- 
tivated rubber trees furnishing an excel- 
lent quality of rubber will be yielding 
sap. Another report states that at least 
20,000 square miles are covered with dense 
rubber tree forests. It is also stated that 
various creepers are found there contain- 
ing rubber, which heretofore have been 
unknown. | 
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POWER REQUIRED BY MACHINE TOOLS, 
WITH SPECIAL REFERENCE TO IN- 
DIVIDUAL MOTOR DRIVE. 


BY G. M. CAMPBELL. 


In machine tool work speed variation is 
essential, and in a machine driven by an 
individual motor part of the speed varia- 
tion must be obtained in the motor itself 
if efficient speed control is required. The 
range of speed required in some machines 
may be quite limited, on account of the 
particular class of work for which the 
machine is used, and in such a case the 
full range of speed could be supplied by 
the motor. On the other hand, the speed 
variation required may be so great that it 
is impossible to supply it all by the motor. 

Just what range of speed is required in 
the motor can not be definitely stated for 
all conditions. If a total speed range of 
six to one is required in a machine, it 
might be advisable under certain condi- 
tions to obtain this total range in the 
motor, but as a general rule the writer 
believes it would be advisable to use at 
least two runs of gears when the speed 
change required exceeds four to one, and 
that a somewhat better and more efficient 
design can be obtained when the speed 
change required in the motor is limited to 
about three to one. 

The controller necessary to enable the 
speed change to be obtained in proper in- 
crements will vary according to the range 
required and the size of the increment. It 
is feasible to work to within ten per cent 
change of speed and consequently a ten 
per cent increment. would be desirable. If 
ten per cent increments are used the 
number of points of the controller would 
be obtained from the formula: 

1. 1*—? = speed range in motor. 

Where n is the number of points in 
controller, “off” point being counted as 
one point. This would give results ag fol- 
lows: 


Speed Range. Controller Points. 
3 14 
4 17 
5 19 
6 21 


If the motor is a reversing one, then 
to this number of forward motion points 
must be added the required number of 
back motion points; usually one-third to 
one-half the number of forward, so it is 
seen that the controller would become un- 
wieldy in size or the speed increment would 
have to be increased above ten per cent. 
In the Pittsburg and Lake Erie Railroad 
shops the speed increment was about ten 


' Abstract of paper read before the mechani 
éi r thanical sec- 
` aA Engineers’ Society of Western Pennsylvania, 
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per cent and the speed range required in 
the motor somewhat less than three to 
one, the necessary number of runs of gears 
being used to give the total range in 
the machine. The maximum number of 
runs used was four. 

Other conditions being the same, the 
power taken by a machine, after allow- 
ance is made for friction losses, will vary 
approximately as the speed and cut and 
therefore as the weight of metal removed, 
consequently in fitting motors to tools 
due allowance must be made for high 
speeds and maximum cuts, bearing in mind 
the coming universal use of high-speed 
tool steels and the increase in rigidity 
of machines. A formula for the amount 
of power absorbed in cutting may be 
stated thus: 

HP = EW 
where HP = Horse power 
K = A constant, depending on 
the kind and grade of 
material. 
Weight of metal, pounds 
removed per minute. 
Values of K may be taken as follows: 
K = 2.5 for hard steel. 
= 2.0 for wrought iron. 
= 1.8 for soft steel. 
= 1.4 for cast iron. 

. This formula is simply a general one, 
the power required in any particular case 
will vary perhaps 100 per cent according 
to the condition of the cutting tool. 
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Fic. 1.—PowER Lost IN FRICTION, TWENTY- 
Incu LATHE. 


Another factor which enters into the 
capacity of the motor required is the fric- 
tion loss of the machine itself, this is a 
factor impossible to predetermine, but for- 
tunately is not very large except on very 
large machines; it depends greatly on the 
gear reduction. The accompanying dia- 
gram, Fig. 1, gives a typical example of 
friction losses and shows the general run 
of such losses; the power lost in other 
machines may be assumed by comparison. 
It is for a twenty-inch by eleven-foot Put- 
nam lathe, gear reduction varying from 
3-1 to 80-1. The maximum loss is about 
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1.2 horse-power. The loss in friction is 
not directly proportional either to motor 
speed or spindle speed. 

Fig. 2 shows the power lost in a sixty- 
inch planer, Fig. 3 in a punch, Figs. 6, 
7 and 8 in some wood-working tools. 

These curves show that the losses are 
small, except when the spindle or table 
is running at top speed. At the high- 


Tima 


Fic. 2.—POWER CONSUMPTION OF PLANER 
Runnine LIGHT. 


spindle speed it is rather unlikely that 
a maximum cut is to be taken, but in all 
probability only light finishing cuts or 
polishing, so that in general the power lost 
in friction in the machine may be neg- 
lected in considering the gnerion of size 
of motor required. 

There is a class of machines where the 
size of motor required depends very large- 
ly on the machine itself, almost independ- 
ent of the size of cut it has to take, this 
is the reciprocating tool, as the shaper and 
planer and to a somewhat less extent the 
intermittent working machines, such as 
punches and shears. In planers where 
shifting of belts is relied on to reverse the 
motion, the statement is fairly accurate; 
in tools where the reversal takes place by 
magnetic clutches or motor reversal it is 
not so much so, as the power taken by the 
motor can be better regulated. In planer 
drives where motor runs continuously in 
one direction, it is of relatively little im- 
portance how much the platen or the load 
on it weighs, but the size and weight of 
the revolving pulleys which have to re- 
verse it is of very great importance. These 
pulleys should be as small and light at 
the rim as capacity will allow; and on 
one of the revolving shafts, preferably on 
the motor shaft, there should be a fly- 
wheel of large diameter and heavy rim so 
as to aid the motor at moment of reversal. 

Fig. 2 is for a sixty-inch by sixty-inch 
by twenty-foot Pond planer. The cycle 
of power consumption is rather remark- 
able, but is a fair example of tools of this 
class and method of drive, reversal by 
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_ shifting belts. These readings were taken 


with the machine running light: During 
cutting stroke the horse-power taken was 
3.9, reversing to return stroke the power 
jumped to nineteen; on the return stroke 
it was 6.3 and in reversing to cutting 
stroke it rose to twenty-seven. Speed of 
the table in cutting stroke about twenty- 
five feet per minute; on the reverse stroke, 
sixty feet per minute. This planer was 
driven by a compound-wound Crocker- 
Wheeler motor, 73.5 amperes, twenty 
horse-power at full speed and voltage 
rating. The flywheel on this machine is 
much too small, but, owing to special de- 
sign of the driving mechanism, it could 
not be increased, The driving mechanism 
would have to be impraved considerably 
to make it suitable for much higher speeds. 

Influence of design on the power re- 
quired for punches and shears is well 
brought out by Fig. 3. The horse-power 
rose to twenty-one. The influence of the 
heavy flywheel and gear in another punch 
was sufficient to keep the power down to 
7.9 horse-power on the same test. — 

In the shops of the Pittsburg & Lake 
Erie Railroad Company, at McKees Rocks, 
there are about eighty machines driven by 
individual motors. For variable speed 
work the speed variation required in the 
motor was, in general, about 2.8 to one 
for full power, but up to from six and 
seven and one-half to one for diminished 
power at low speeds, and the size of motor 
was approximately double the horse-power 
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required by the machine throughout this 
full power range, t. e., if the motor was 
rated as a variable-speed motor, it would 
have a rating approximately one-half that 
of the constant-speed rating. The speed 
variation in many instances differed con- 
siderably from the above. In many of 
the drills, the speed variation was higher 
and in planers, shapers, etc., lower. The 
speed control in these shops is obtained 
by means of the multivoltage system. The 
horse-power required by the machine was 
determined partly by general considera- 
tions and partly by the formula stated 
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above, H P = K W, where K had a value 
of 3.6 for hard steels and 2.5 for soft 
steels. From data given on previous pages, 
it may be seen that the size of this con- 
stant was on the safe side. All machines 
are protected by both circuit-breaker and 
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Fic. 4.—Powrr Lost IN TWENTyY-FIve-Horsk- 
PowER Moror. 

fuses, the size of the breaker was, in gen- 

eral, four amperes per rated horse-power 

of the motor and it was eet at the limit 

of fifty per cent above this rating, the 


breaker would therefore fly out when the 


power consumption was approximately 100 
per cent overload. On reciprocating tools, 
the circuit-breaker was set forty to fifty 
per cent, higher. The enclosed fuses used 
had a rating the same as that at which the 
circuit-breakers were set. 

After the plant was in operation a large 
number of tests was made, every machine 
listed being tested to see whether or not 
the motor capacity was sufficient. In no 
case is the motor too small. In a few 
cases the motor could easily be reduced. 

‘In making tests three separate sets were 
made: 

1. Power required to drive the motor 
disconnected entirely from the machine, 
the motor being run at all the speeds. 


(Fig. 4.) 
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2. Power required to drive the machine 
on its different gear drives and different 
motor speeds. 

3. The total power required during 
the time the machine gear drives and 
different motor speeds. 

This latter set of tests was taken hap- 
hazard, 1. e., the electrician simply passed 
from machine to machine and took read- 
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set would be compared motor to motor 
to see if all motors were equally efficient, 
then the first set would be subtracted 
from the second to obtain friction losses 
in the various machines and finally the 
second set would be subtracted from the 
third to find the actual horse-power taken 
by the cutting tool or tools. The curve 
of power lost by friction is given for a 


TABLE I!.—90-INCH DRIVING WHEEL LATHE NO. 23. 


Type C. M., 25 H.-P. at 750 R. P. M., 230 V. 90.5 Amp. 


R. P. M. of Spindle = 3.68, or 0.167% of Motor. 


Material. 
Remarks. 


Motor: 
Motor. Cut. 
Con- ; | 
Volt- | Cur- G.-P. | Feed 
oer age. | rent. R P. ä ‘Input. | Inches. 


er er Be & Er bp Ep Bp & Ep 


or 
Ore Gl cen ee eto en 
Apnea pan} ncn caten riena totino 


Speed Weight 

Depth Dia. 

Ft. per Pounds Kinds. 
Inches. Min Inches. Min. 


18. 


4 Double Head. 

3. 
0. 
2. 


48 
48 
48 


Stecl 


1 
1 
1 
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0 
8 
8 
9 
3 
12.8 | 54 
10.5 
10.6 
13.4 
15.5 


ings and record of the cut, no attempt 
being made to get the record at the best 
tool efficiency, consequently the records 
give every day shop practice such as will 
probably be met with in the ordinary shop. 
Practically all the tests were made in 
1904, not only after the new shops were 
running and consequently the cuts and 
speeds given are much lower than present- 
day practice, nor was any attempt made to 
make tests when the machines were taking 
heavy cuts. These points must be borne 
in mind if cuts and feeds are examined. 

After the tests were made, the first 


TABLE I.—7%72-INCH BORING MILL NO. 29. 


Motor—Type C. M., 25.H.-P. at 750 R. P. M., 280 V. 90.5 Amp. 
R. P. M. of Table=2.35,. 0.97 or 0.842 of Motor. 
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mone light, table not 
turn 
| Running light, table turning. 
Cast Iron] Two hea 
Running light 
99 , 
.66 t 
.05 | Cast Iron 
Running light 
Cast Iron 
Steel 


Running light. 


Running light. 
Cast Iron 


t 


typical case in Fig. 1. As a sample, 
however, of the testa made, table I is 
given for a seventy-two-inch boring mill. 
The horse-power given is the input into 
the motor, not the horse-power of the cut. 

Table IT is of some of the readings taken 
on a ninety-inch driving wheel lathe. After 
eliminating the power lost in friction and 
in the motor, the horse-power required to 
remove one pound of metal is given in 
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Fig. 5.—Horst-PowER REQUIRED PER POUND 
oF METAL REMOVED, NINETY-INCH LATHE. 
Fig. 5, the amount varies from 3.87 to 
1.70, certainly a very wide range, but the 

grade of steel also varies widely. 

As to the power required by wood-work- 
ing tools, the writer has formulated no 
general rules, a few sample power readings 
will be given to show the power required 
in certain machines. The power consump- 
tion in wood-working tools is very large, 
very much larger than one might ordi- 


' narily expect. In adapting these machines 
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for motor drive, the motor should have 
ample capacity when the machine is to be 
used continuously in a manufacturing 
shop. 

Table III shows the power taken by an 
eighteen-inch by thirty-inch Berlin planer. 


ELECTRICAL REVIEW 


The total power lost in the motors and 
lost in friction in’ the machines is con- 
siderable, even though in individual cases 
it is not very large. To investigate this 
point, among others, some experiments 
were made on a Sunday when the shops 


TABLE I1I.—18-INCH BY 30-INCH WOOD-WORKING PLANER. 
Motor.—Type C. C. M. 60 H.-P. at 830 R. P. M. 280 V. 216 Amp. — 


Motor. | Cut. 
| | | Feed Kind anisa 
H.-P. | Width. Depth s| No. e- 
Voltage. | Current. |R. a Let Bethe insg 5 Ft. per oe cn 
244 60 ee TE h aai bea eka wave | weed | «ove |Planerrunning lit, 
233 85 833 | 26.6 11 0.25 50 2 | Oak 
2382 95 839 | 29.5 11 0.25 50 2 ts 
231 110 830 | 34.1 22 0.25 50 2 * |Planing two. 
231 110 826 | 34.1 16 0.25 50 2 xe „à * 
230 180 | 822 | 40.2 24 0.25 49 2 É ‘three. 
241 100 868 | 82.3 16 0.25 52 2 e 
239 150 828 | 48.0 | 12 +12 | 0.75 & 0.25 50 2 “ |Hand feed 
238 .160 | 8834 | 51.0 | 112+ 12 | 1.25 & 0.25 5O A AT ži ý 
240 140 840 | 45.0 | 10 +10 | 1.75 & 0.25 50 D PE i n 


Fig. 6 gives the power required to drive 
an eight-inch by twenty-four-inch Fay 
planer reducing a six and one-half to six 
and three-quarter-inch by twelve-inch and 
a six and three-quarter to seven inch by 
twelve-inch oak beam to six inches by 
twelve inches. Power required starting 
machine was about twenty-five horse- 
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Fic. 6.—POWER CONSUMPTION OF PLANER. 


power, running light, 5.7 horse-power. The 
power under cut includes the power loss 
running light. Readings were taken about 


fifteen seconds apart. 
Fig. 7 is for a thirty-two-inch cross-cut 


saw, sawing eight-inch by twelve-inch oak 


beams. 
Fig. 8 is for thirty-inch rip saw, first 


part taking cut six inches deep in dry oak, 
second part eight inches deep in very wet 


oak. 


were idle. Forty-six machines were se- 
lected, every one equipped with an in- 
dividual motor capable of speed variation. 
The machines were as follows: 


Horse Power 
Machines. Rati 
of Motors. 
TE MCG: 65 hb ended tedenevees 215 
5 milling machines and boring — 
i) Cb onion i rire rn meee oe 
5 planor 6 iso0sec.00% cae taai 66 
5 slotters and shapers......... 35 
9 drilling machines........... 50 


5 punches, shapers, rolls, etc. 61 


46 = 497 
First, full-current strength was put on 
all the fields, then all the motors were run 
on the forty-volt circuit, then all on the 
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Fic. 9.—Powrr LOSSES AND AVERAGE POWER CONSUMPTION OF FORTY-8IX MACHINES, 
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above normal 240-volt speed, power con- 
sumption being noted at all the different 
points. All machines driven by these 
motors were in motion, but no work was 


Fic. 7.—POWER CONSUMPTION OF ti 
Saw. 

being done, nor was feed mechanism in 

use. The results are plotted in Fig.. 9; 

planer platens were not operating except 


Teme 
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for points 3, 6 and 8. The curve giving 
losses in motor armatures was platted from 
readings on a number of motors discon- 
nected from machines. The speed of the 
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Motors HAVING AN AGGREGATE OF 500 RATED HORSE-POWER. 


eighty-volt circuit, 120-volt, 160-volt, 200- 
volt and 240-volt in turn, and finally 
lathes and drills were run on the high- 
speed point, approximately thirty per cent 


motors varies approximately as the im- 
pressed voltage, so it will be seen that after 
deducting 15.2 horse-power for the fields 
the horse-power lost in the motor-arma- 
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ture and tool varies approximately as the 
speed. It will be noted that when. all these 
forty-six tools were running at top speed, 
no useful work being done, the lost horse- 
power was 105. The full losses given are 
never incurred as the tools are never. all 
running at one time and never all on the 
top motor speed, in fact the average or 
even the maximum power consumption on 
any working day when all the tools are 
working is less than the maximum for lost 
power alone. The part of curve at the 
right hand in the figure is the total power 
consumption forall the tools included 
above and a few constant speed motors 
besides. These readings were taken every 
two hours during the six working days 
succeeding the Sunday on which the read- 
ings for power losses were taken. 
: A large number of special conditions 
may enter into the determination of the 
size of the motor required for any par- 
ticular tool, the class of work it is to be 
restricted to, the grade of material, 
whether cuts, if heavy, will be of short 
duration, ete., so that it is rather difficult 
to make a statement that will fit all cases, 
but the writer would suggest the follow- 
ing for determining size of motor for 
average conditions—assume a cutting 
speed of fifty to seventy feet'a minute for 
soft steels, estimate the maximum size of 
cut that. will likely be required for any 
time longer than thirty minutes, transfer 
this into pounds of metal removed per 
minute and multiply by 2.7 (this figure 
is fifty per cent above the constant 1.8 
used previously in this paper, the increase 
being for safety for bad conditions), then 
select a motor which will develop this 
power throughout the range of speed de- 
sired." >? | a 

‘The record is not quite complete as it 
does not give the gear reductions. in use, 
some of machines were using high-speed, 
some low-speed gears. If all the machines 
had been run on the highest speed gear 
the loss in friction in the machines would 
probably have been doubled. 
Chicago to be Connected with Long- 

Distance Independent Telephone 

i System. > “>? 

A daily newspaper despatch states that 
within sixty days Chicago will be in con- 
nection with the independent telephone 
system of the United States, according to 
Albert G. Wheeler, president of the Illi- 
nois Tunnel Company. __ aon 

Final plans for connecting the inde- 
pendent companies of Indiana with the 
automatic. telephone: system of Chicago 
were made by Mr. Wheeler and President 
Theodore Thorward, of the South Bend 

elephone Company. The Indiana con- 
cern will extend its lines to South Chicago 
and from that point the tunnel company 
will take up the extension work. 
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GAS ENGINES AS APPLIED TO ELEC- 
TRIC DRIVING.’ 


BY JAMES ATKINSON. 


It is of great interest to realize how 
economically electric current can be gen- 
erated when producer gas is used. As a 
typical instance the following particulars 
of three sets of engines with suction gas 
plants will be of interest: each complete 
unit consisted of a gas-producer in which 
common coke was burnt, two coke-filled 
scrubbers, a motor-driven rotary tar sepa- 
rator, a sawdust scrubber and the engine 
directly coupled to a direct-current Cromp- 
ton dynamo. The three units were tested 
on a six hourg’ run, one of such tests giv- 
ing the following results: total fuel con- 
sumed 488 pounds, total kilowatt-hours 
368.4, fuel per hour 81.3 pounds, kilowatt- 
hours 61.4, fuel per kilowatt-hour 1.325, 
fuel per brake-horse-power per hour 0.92 
pound, thermal efficiency of the entire 
plant 22.75 per cent, proportion of total 
heat in the fuel converted into electric cur- 
rent on the switchboard 20.87 per cent. 

An investigation as to the amount of 
irregularity in the turning moment will 
show what is permissible in a single-cylin- 
der “Otto” type engine, directly coupled 
to a continuous-current dynamo, giving 
steady lights and sufficient regularity to 
run two or more units in parallel. In Fig. 
1 a diagram taken from such an engine 
is shown, also the effect of the inertia of 
the reciprocating parts expressed as 
pounds per square inch on the piston. In 
addition a third line is given, showing 
the combined effect of the compression and 
the inertia of the reciprocating parts. Fig. 
2 gives the full impulse diagram corrected 
for inertia of reciprocating parts, illus- 
trating the amount of work developed dur- 
ing a working stroke, together with the 
rate at which such work is developed. Fig. 
3 shows the turning moment on the crank 
pin during the complete cycle. If we 
assume that work is being done by the 
engine at a constant rate, and include fric- 
tion, which also may be regarded as being 
a constant resistance, the dotted line on 
Fig. 3 drawn above. zero line reprezents 
the mean rate at which work is being done, 
and from this diagram the exact speed 
tate of the flywheel at any portion of the 
cycle can be ascertained. For the pres- 
ent purpose it will, however, be sufficient 
to ascertain the maximum and minimum 
speeds of the flywheel and percentage vari- 
ation. ` : 

Let us assume the diameter of cylinder 

1 Abstract of a paper rend before the Manchester sec- 


tion of the Institution of Electrical Engineers of Great 
Britain, February 18. . 
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to be eighteen inches,’ stroke two feet, 
revolutions 200 per minute and energy 
stored up in flywheel and revolving parts 
720 foot-tons. In Fig. 3 the amount of 
acceleration due to excess work is repre- 
sented by the shaded portion. On calcu- 
lating this excess it works out to 21.524 
foot-tons, therefore we have 741.524 foot- 
tons stored-up energy at c, as a maximum 
the speed of the flywheel will be in the 
ratio of the square roots of these stored- 
up energies, and the flywheel at c will be 
moving at the rate of 1.492 per cent faster 
than it is at the point b; from the point c, 
of course, the flywheel begins to slow 
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Fig. 1.—SINGLE-CYLINDER ENGINE. | 


down. At the time of the next ignition 
it will be at its original rate of 200 revolu- 
tions per minute. Should the engine be 
governed by “hit-and-miss” governing, and 
an impulse cut out, it would fall below 
200 revolutions per minute by an amount 
corresponding to the loss of one impulse; 
this amount is 19.635 foot-tons. ` The 
stored-up energy in the flywheel would 
drop from 720 to 700.365, representing a 
decrease in speed of 1.406 per cent. The 
1.492 per cent is what is commonly known 
as cyclical variation, and the 1.406 per 
cent as governing variation, the cyclical 
400 
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Full Impulse Diagram correct: d for Inertia. 
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and governing variation thus together 
amounting to 2.898 per cent. 

Extensive experience with a great num- 
ber of installations has shown that this 
degree of irregularity is permissible. The 
‘simplicity of “hit-and-miss” governing, 
together with the economical results there- 
by attained, make such an arrangement 
thoroughly satisfactory in many instances. 
There are cases, however, where automatic 
regulation has been introduced with a view 
to ‘eliminating the governing variation. 
Broadly speaking, four methods have been 
adopted for this purpose: (1) throttle gov- 
erning ;. (2) cut-off governing; (3) vary- 
ing the richness of the charge by throt- 
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tling the gas; (4) varying the richness 
of the charge by admitting the gas earlier 
or later during the suction stroke, but cut- 
ting it off always at the same period at 
the end of the suction stroke. The writer 
proposes briefly to give his views as to 
the relative merits and demerits of these 
various methods. 

Governing by Throttling a Uniform 
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loads the regulation is entirely by means 
of cut-off, but on lighter loads the governor 
can allow the gas valve to remain closed, 
so that the regulation is partly by small 
charges and partly by cutout impulses, 
thus avoiding the very heavy consumption 
on light loads. For charges down to half 
load, although the charge is ignited at a 
lower compression pressure, still it ex- 
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Mixture—This method has been adopt- 
ed by the Westinghouse company, by 
many of the Continental firms, and by 
other makers in England. The principal 
objections to this method of governing are 
the increase in gas consumption as the 
- load decreases, also, there is a considerable 
resistance during the suction stroke, caus- 
ing a good deal of negative work; the re- 
duced pressure at the end of the com- 
pression stroke interferes with prompt ig- 
nitions, and in some instances leads to re- 
versal of stresses in the moving parts 
owing to reduced compression. 

Cut-Off Governing—This has been very 
largely adopted on the Continent. In the 
case of larger engines “trip” gears are 
used, very similar in construction to those 
used in steam engines. Governing by this 
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pands to a very much lower terminal press- 
ure, and from experiments which the 
writer has made, the economy with such 
governing is quite as good as with ordi- 
nary “hit-and-miss” governing. When 
running on or below a half load a little 
consideration will show that this irregu- 
larity of turning moment, with occasional 
cutout charges, is no greater than it would 
be at full load without any misignitions, 
the stored-up energy in the flywheel being 
proportionally greater than the impulses 
and the load for the time being. This 
style of governing is open to the objec- 
tion mentioned in connection with throttle 
governing, the reduced compression press- 
ure under some circumstances not being 
sufficient to take up the inertia of the re- 
ciprocating parts. | 
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method has been very satisfactory so long 
as the speeds of the engines were moderate. 
It is, however, not suitable for engines 
running at high speeds. Compared with 
throttle governing there is very little loss 
from negative work; it also lends itself 
to combining the cut-off with “hit-and- 
miss” governing—that is to say, if the 
engine 18 working on heavy or medium 


Governing by Varying the Richness of 
the Mixture—This method can scarcely 
be said to be generally used in practice. 
The amount to which the richness of the 
mixture of the charge in a gas-engine cyl- 
inder may be varied is somewhat limited, 
if the gas is to be economically consumed. 
If either too rich or too weak, the gas 
is not properly burnt, and there is con- 
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siderable risk of irregularities in the work- 
ing of the engine, causing bangings or 
ignitions at improper times, sometimes in 
the admission pipes and sometimes in 
the exhaust pipes. 

It would appear that, such irregularities, 
combined with the somewhat narrow range 
of governing, are sufficient to prevent this 
method of governing from being largely 
adopted. 

Varying the Timing of the Admission 
of the Gas, But Always Cutting It Off at 
the End of the Stroke at the Same Time 
—This method is being largely adopted 
on the Continent, and is the revival of 
an old method of governing introduced 
originally by the late Mr. Frank Crossley 
in the very early days of electric driving 
by means of gas engines. This method 
also has the advantage of not decreasing 
the compression pressure. In this con- 
nection there is a very great difference 
between the older arrangement referred 
to above and the newer methods. In the 
old arrangements the compression press- 
ure was about forty-five pounds per square 


Full Jmpul-o Diagram corrected for 
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Fig. 6.—Four-CYLInDER ENGINE. 


inch, whereas in the present type of en- 
gines the compression pressure would prob- 
ably be in the neighborhood of 150, or 
perhaps more. The particles of gas and 
air are more nearly brought together, and 
the heat due to compression is so high 
as to bring the charge at the time of 
ignition to closely approaching ignition 
temperature, with the result that the gas 
is more thoroughly burnt, and there is 
no reason to suppose that this method of 
governing will be uneconomical. 

The driving of alternating-current dy- 
namos in parallel is an altogether difer- 
ent, problem. The writer frequently has 
to deal with enquiries relating to engines 
for driving alternators, and would like 
electricians to note that the steadiness of 
rotation necessary for driving alternators 
differs most materially from the kind of 
steadiness required for driving continu- 
ous-current machines. In almost every 
instance enquiries and specifications for 
engines to drive alternators state that the 
variation in speed of the engine must not 
exceed some particular fraction of the 
mean speed, varying from one one-hundred 
and fiftieth to much smaller fractions, 
or ask what degree of regularity would 
be guaranteed. He begs to submit for 
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their consideration that this is a wrong 
method of defining the necessary steadi- 
ness of such an engine. The required 
regularity is a function of the angularity 
difference between, say, the flywheel of 
the engine and a flywheel running at ab- 
solutely constant speed. This angular 
variation is certainly due to speed varia- 
tion, but it is speed variation qualified 
by a time element. 

It is pretty well understood that for 
alternating machine driving a multiple- 
cylinder engine will be used. After going 
carefully into the best arrangement for 
such engines, it is clear that engines giv- 
ing two impulses per revolution will be 
mainly adopted for moderate powers, and 
for larger powers two such engines would 
be combined having their cranks at right 
anglės. It will be of interest to show the 
degree of regularity which can be ob- 
tained by such engines. For the sake 
of comparison the same diagram has been 
taken as illustrated in Fig. 1, and curves 
have been plotted out showing what will 
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when running at 200 revolutions at the 
point d, excess energy to the extent of 
3.39 foot-tons being added by the time e 
is reached, the speed at e would be in- 
creased in the ratio of the square roots of 
610 to 613.39, which works out to 0.312 
‘per cent. From an inspection of Fig. 
6 it is evident that the flywheel compared 
with a wheel running with absolute regu- 
larity will be at its mean speed at a point 
between d and e, a little nearer to e, 
and again at a mean speed be- 
tween e and f, a little nearer to f, chang- 
ing from these positions approximately 
every ninety degrees. In passing from 
the mean-speed position to the most ad- 
vanced position the flywheel is traveling 
at a speed varying between mean speed 
and maximum speed, which is 0.312 per 
cent faster, consequently its excess angu- 
lar advance becomes about 0.14 degree. 
With such a small deviation it is obvi- 
ous that it is not necessary to go into 
intricate mathematical calculations to as- 
certain more closely what the actual devia- 
tion is, as no alternator can possibly re- 


Turning Xomat on Craak Pin. 
Scal-, 3” = 1:0 lbs. re‘erred to each sc. in. of Piston Area. 


ee = = =~ æ — Mean Turning Momente55. 
Fic. 6.—FouRr-CYLINDER ENGINE. 


take place with a vertical four-cylinder 
“Otto” cycle engine. Fig. 4 shows the 
diagram, a line showing the inertia for 
four sets of reciprocating parts, and a 
line showing the inertia pressure com- 
bined with the compression. Fig. 5 shows 
the full impulse diagram corrected for 
inertia and compression, and Fig. 6 shows 
the turning moment on the crank pin; 
the dotted line being the mean turning 
moment. In this four-cylinder engine 
the size of cylinder is taken as before— 
viz., eighteen-inch diameter by a two-foot 
stroke, the revolutions being also 200, 
and the power of the engine, of course, 
being four times as great. The diagram 
shown in Fig: 6 shows what a remarkable 


effect the inertia of the four sets of re- 


ciprocating parts has upon the resulting 
turning moment on the crank pin, the 
shaded portion between d and e repre- 
senting the excess of energy put into the 
flywheel, being such a small percentage 
of the work done during one impulse, the 
impulse giving as before 19,365 foot-tons, 
and the excess being 3.39 foot-tons; the 
deficiency from e to f of course being also 
3.39 foot-tons, the increase in speed takes 
place from d to e, and decrease from e to f. 
Assuming that we have 610 foot-tons en- 
ergy stored up in the revolving parts 


quire such regularity as one-seventh of 
one degree either way, and as it is im- 
possible to get absolutely equal impulses 
in all the cylinders under all circum- 
stances, it is necessary to provide for such 
contingencies, therefore in this instance 
these contingencies are the controlling 
elements in deciding on the required 
amount of stored-up energy, not the cy- 
clical variations. The synchronizing ef- 
forts of the alternators themselves, of 
course, assist in keeping them in step, 
and thus still further counteracting any 
irregularity in the working of the engines. 
Various arrangements have been made 
to enable two strokes per revolution to 
be obtained, and four-cylinder vertical 
engines on to four cranks seem as though 
they would be very suitable for engines 
up to moderate powers. For large powers 
horizontal cylinders promise to be the 
most convenient, either having four sin- 
gle-acting cylinders arranged on two 
cranks with the alternator on the shaft 
between them, or two double-acting cylin- 
ders on to one crank, and for still greater 
powers four double-acting cylinders on 
to two cranks at right angles. 
Considerable care should be exercised 
as to the relative positions of the cranks, 
the flywheels and the alternators. If it 
can be arranged it is desirable to build 
up the armature of the alternator on the 
flywheel itself, or at any rate directly 
couple it to the flywheel, without pass- 
ing the strain through separate keys on 
the shaft. Should there be four cranks, 
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as in a vertical four-cylinder engine, it 
would seem desirable to use a simular 
arrangement, and only have one flywheel 
at the same end as the alternator. A con- 
siderable number of such engines have 
been made with a flywheel at each end, 
an arrangement which does not commend 
itself to the writer, as vibratory strains 
might be started up in the crank shaft 
itself, which under certain circumstances 
may be so serious as to cause fracture 
to the shaft. 

_ It may be true that large steam-turbine 
installations have greatly interfered with 
the development of large gas engines for 
electric driving ; it is well to bear in mind, 
however, that the steam turbine has taken 
considerably longer to bring to its pres- 
ent state of perfection than the large 
gas engine, which has only been develop- 
ing during the last few years. Those only 
who are thoroughly conversant with the 
subject of large gas engines can estimate 
the serious difficulties which have been 
overcome, and appreciate the efforts which 
have been made in this direction; it is 
very satisfactory to realize the enormous 
strides and the solid advances which have 
been made. There is no doubt that great 
developments are taking place, and the in- 
creasing use of large gas engines is cer- 
tain to continue. The writer has a very | 
strong feeling that the gas turbine will 
ultimately be made a practical success, 
and should this be so it would hold a 
unique position as the motive power, at 
any rate for electric-current driving. 


Experiments on the Propagation of 
Longitudinal Waves of Magnetic 
Flux along Iron Wires and 
Rods. 

At a recent meeting of the Physical 
Society, of London, a paper dealing with 
experiments on the propagation of longi- 
tudinal waves of magnetic flux along iron 
wires and rods was presented by Pro- 
fessor Lyle and Mr. Baldwin. 

The experiments described in the paper 
were undertaken with the object of de- 
termining if there is a definite rate of 
propagation of magnetism in iron. The 
method adopted was to produce magnetiza- 
tion at a particular point on a bar by means 
of a coil through which an alternating cur- 
rent was passed and then to observe the 
magnetic flux at various distances from 
the coil by means of a small secondary 
coil, free to be moved to various places on 
the bar. By the use of Professor Lyle’s 
wave-tracer the magnetic flux at various 
points along the bar was thus obtainable. 
The wave curve was then analyzed by 
Fourier’s series. Various curves given in 
the paper show the value of the constants 
in Fourier’s series and of the lag in the 
magnetization as the coil was moved along 
the bar. Contrary to what had been ob- 
served in previous researches, the authors 
found that the phase lag, instead of con- 
tinuously increasing along the bar, reached 
a maximum value and then diminished, 
proving the absence of true wave propa- 
gation. | _ 
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Electrical Notes from Europe. 


OR some time past the Municipal 
Council, of Paris, has been consid- 
ering the question of reorganizing 

the system of electric lighting for the city, 
as the contracts with the existing stations 
are soon to expire and some new arrange- 
ments must be made. Accordingly the 
council decided at a recent session that it 
would receive propositions relating to the 
future system of electric lighting for the 
city from the leading companies. These 
propositions are divided into two general 
elasses. The first class relates to the es- 
tablishment of a definite system and in 
the meantime providing a temporary sys- 
tem which will make the change more 
gradual from the old to the new plan. In 
this case the proposed method will have 
the choice of using the material which 
belongs at present to the companies which 
hold the concessions, or of adopting an 
entirely new outfit. In the second class of 
propositions a fixed and definite régime is 
to be adopted at once, without allowing 
for an intervening period. All these propo- 
sitions are to be accompanied by a full 
set of plans and estimates and must con- 
tain all the needed technical information. 


A new type of direct-current motor has 
lately been brought out in Germany by 
the firm of J. J. Rieter & Company, of 
Winterthiir. It is intended to be used 
on narrow-gauge electric lines and will 
give about eighty horse-power. A voltage 
of 1,500 to 1,700 direct current is used 
for the line. The motor operates normally 
at 440 revolutions per minute. The ar- 
mature has a resistance of 2.65 ohms at 
seventy degrees centigrade. It will run 
easily under a thirty per cent overload 
with a rise of sixty to seventy degrees 
centigrade. The total weight of the mo- 
tor, including the case and the gearing, 
is about two tons. On the Bellinzona-Me- 
socco line in Italy it was found that four 
motors of the above type would easily 
take a train of seventy tons total weight. 
A voltage of 1,500 was used on the motor. 


The Société Industrielle, of Amiens, 
France, has decided to award a number of 
prizes this year for specially meritorious 
inventions and devices in the mechanical 
or electrical field. The descriptions of the 
inventions or models of the same are to 
be sent in before July 1 to the address 
of the society, 29 rue de Noyon. Foreign- 
ers are allowed to compete, but the descrip- 
tions must be drawn up in French. One 
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of the prizes relates to a simple device 
which will give a notable improvement 
in regard to apparatus for boiler security, 
such as the automatic closing of the fur- 
nace doors, steam-expansion traps and 
similar devices for aifording security to 
the firemen. A gold medal is to be award- 
ed for this and the following devices: 
second, a mechanical, chemical or thermic 
generator of electricity which will realize 
the best conditions of economy; third, an 
apparatus for suppressing or lessening the 
noise which is caused by steam blowers for 
boiler furnaces. It must take up but a 
small space and be easily mounted in place, 
and cheapness is another point to be con- 
sidered; fourth, a new process which will 
prevent the harmful effects of material 
contained in boiler feed water, so as to 
be a decided improvement and need but 
little attention; fifth, a fuse block for 
lighting circuits which has a fusible metal 
capable of melting without forming an 
arc for a well-determined current, using 
end-pieces which are non-conductors of 
heat; sixth, a storage battery which is to 
be a decided improvement over the pres- 
ent forms; seventh, an incandescent lamp 
of superior qualities, working up to 250 
volts. It must take less than 2.5 watts 
per candle-power and burn for at least 500 
hours. Five lamps are to be submitted 
of each of the following types: five, ten 
and sixteen candle-power running on 225 
volts. 


We expect very shortly to give a full 
account of the large central station of St. 
Denis which is now being installed in the 
suburbs of Paris. In the meantime we 
may mention a few additional details as 
regards the steam-turbine groups of this 
important, plant. The main dynamo room 
will be equipped with twelve principal tur- 
bine sets of the Brown-Boveri (Swiss) pat- 
tern. These machines form three groups 
of four units each, and there is a separate 
boiler plant for each unit. Three of the 
alternators in each group are designed to 
give three-phase current at 10,000 volts 
and twenty-five cycles for some of the sub- 
stations of the Paris subway. The fourth 
alternator is a two-phase machine and de- 
livers 12,000 volts at forty-two cycles. It 
is used for some of the city lighting mains. 
These machines give 6,000 kilowatts and 
run at 750 revolutions per minute. The 
steam is generated at a pressure of twelve 
atmospheres and is superheated to 300 de- 
grees centigrade. Besides the principal 


turbine sets there will be a number of 
others which will give direct or alternating 
current, and some of them will act as ro- 
tary converters. One of these sets is a 
turbine of 400 horse-power and 2,700 revo- 
lutions per minute, coupled to a 230-volt 
direct-current generator for exciting the 
fields of the alternators at starting. There 
will be three groups of rotary converters 
giving 380 kilowatts each, consisting of 
a non-synchronous three-phase motor run- 
ning on 10,000 volts coupled to a 230-volt 
direct-current generator. These groups 
are used for the regular exciters of the 
station, also for lighting and motors on 
the premises. One point to be noticed is 
that they will be worked in parallel with 
a storage battery of 126 cells and 500 am- 
pere-hours on a 750-ampere rate, by means 
of a booster. A mixed group consists of 
a three-phase alternator using 10,000 volts 
and twenty-five cycles and a two-phase 
machine at 6,000 volts and forty-two cycles 
taken from the transformers, coupled on 
a common shaft with two direct-current 
generators of 750 kilowatts and 550 volts. 


Among the large Swiss electric railroads 
may be mentioned the new Schleitheim- 
Schaffhouse line, which has a total length 
of twelve miles. The highest grades on 
the road are six per cent and there are 
some short curves. The difference of level 
is some 500 feet. The portions of the line 
which pass through the towns and villages 
use 500 volts, while in the suburban parts 
700 volts are used. The trains run at a 
speed of twelve miles an hour. A trolley 
wire of eighty square millimetres is em- 
ployed, supported on wood poles. The 
motor-cars have four axles and weigh 
twenty-two tons each. ‘These cars are 
fitted with four Oerlikon direct-current 
motors of sixty-five horse-power each. A 
one-to-five reduction gearing connects 4 
motor to each axle. A trailer weighing 
six tons is generally used with the motor- 
car. The central station at Schaffhouse 
supplies three-phase current at 10,000 
volts and fifty cycles to the main sub- 
station of the road, which is placed about 
midway on the line. The substation con- 
tains a bank of oil transformers which 
lowers the tension to 380 volts. This cur- 
rent is then converted by a set of rotary 
groups. The latter consist of non-syD- 
chronous motors coupled to 17%0-horse- 
power generators, working at 735 revolu- 
tions. The generators, which are of the 
four-pole type, deliver 800 volts for the 
line. In parallel with these machines 18 
a storage battery of 390 cells. 

| | © C. L. DURAND. 
Paris, February 24. 
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TELEPHONE ENGINEERING.' 


BY J. J. CARTY. 


(Concluded, ) 

While engineers were endeavoring to 
plan systems in accordance with the flat- 
rate method, difficulties were encountered 
at every hand. As soon as the message- 
rate system was adopted all of these diffi- 
culties disappeared, and many positive ad- 
vantages, not even suspected as residing 
in the message-rate plan, developed. Un- 
der the flat-rate system there was every 
temptation for the subscriber to send as 
many calls as possible over one line. This, 
as I have already stated, resulted in over- 
crowding the line and was attended by bad 
reactions of every kind. Those having 
but small use for a telephone could not 
afford to pay the high flat rate which that 
method of working made it necessary for 
the telephone company to charge. The 
consequence of this was that only those 
having a large number of calls installed 
a telephone, and those having small use 
of the telephone made it a practice to use 
the telephones of their neighbors or did 
not employ the telephone at all. This 
practice on the part of the small user was 
a natural one in view of the fact that 
under the flat rate the telephone subscriber 
considered that it cost him nothing to 
allow his neighbor to use his telephone. 
All of this resulted in a system largely 
composed of overloaded lines. Under the 
conditions obtaining in our large cities 
the relief of an overloaded line can be ob- 
tained only at the expense of a second 
line, which in most cases meant doubling 
the cost of the telephone service. For 
this and many other reasons the desired 
relief could not be obtained under the flat- 
rate system. 

By introducing into the large cities the 
message-rate system, and by placing proper 
limits on the load which should be carried 
upon one line, and by providing a gradu- 
ated system whereby additional lines could 
be obtained on a basis proportionate to the 
amount of their use, relief from this over- 
loading was afforded. More than this, 
under the message-rate system it is obvi- 
ously for the interest of the telephone com- 
pany to encourage the use of the telephone 
in every manner. For this reason it be- 
came feasible and desirable to install as 
Many auxiliary instruments as possible. 
This was accomplished by providing for 
those who required two or more lincs a 
switchboard located at the subscribers’ 
premises, this switchboard being so con- 
structed that as many local stations as 
might be required could be installed at a 
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moderate equipment charge. Each one of 
these stations is so equipped that it may 
be connected with a trunk line to the cen- 
tral office or it may be connected to any of 
the other local stations without communi- 
cating with the central oflice. In this way 
not only was the central office substantially 
changed, but a very important advantage 
was obtained. Talking between local sta- 


tions at a local or private branch exchange ` 


switchboard could be accomplished with- 
out any message charge, and constituted 
an important by-product costing the sub- 
scriber practically nothing. This develop- 
ment not only reacted upon the central 
office engineering and the general engi- 
neering of the plant, but also completely 
changed the state of affairs with reference 
to speaking-tube telephones, practically 
limiting the former speaking-tube sysiem 
to special and peculiar conditions. 

Considering these two examples of the 
method of charging which shall be fol- 
lowed upon toll lines and the method 
of charging which shall be adopted upon 
subscribers’ lines, it will be seen that 
they in a most extraordinary manner affect 
the work of the telephone enginecr. So 
profoundly do such considerations affect 
the proper engineering of the telephone 
plant that it must be said that good tele- 
phone engineering can not exist side by 
side with a bad system of rates or with 
improper business methods and organiza- 
tions. Nothing more forcible than these 
examples needs to be mentioned in order 
to show the intimate relations between 
telephone engineering and business man- 
agement. 

From time to time, engineering methods 
involving new principles are brought forth. 
These, when found to affect the methods 
of the business office, should be submitted 
to the business management with a full 
and clear statement of their bearings upon 
the commercial work of the company. On 
the other hand there are, from time to 
time, business proposals and commercial 
methods which are under consideration by 
the business management of telephone 
companies and which, apparently, are only 
remotely or not at all related to engineer- 
ing. In view of the many unexpected and 
important reactions which these proposals 
may have upon the engineering of the 
telephone plant, it becomes of the first 
importance that they should be scrutinized 
carefully from an engineering point of 
view, unless it is conclusively apparent 
that they will be without effect upon the 
engineers’ plans. 

Many other instances besides those 
which I have enumerated might be ad- 
duced, such as the effect of the three- 
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minute toll period method of charging 
upon the various features of suburban 
trunking methods; and the complicated 
and disastrous reactions produced by the 
introduction of many of the party-line 
systems. 

Thus far I have dealt with some of the 
more general methods of telephone engi- 
neering, indicating briefly their nature. 
One of the very important features of tele- 
phone engineering consists in the design 
and construction of the varied machinery 
constituting the modern telephone central 
office apparatus. A brief statement, there- 
fore, indicating the character of the work 
which devolves upon the telephone engi- 
neer in connection with central office de- 
sign 1s pertinent. 

During the ten years just passed, a 
revolution has taken place in the design 
and construction of telephone switch- 
boards, the magneto-switchboard, so-called, 
having given way to the common battery 
switchboard. This radical change in tele- 
phone practice made new demands upon 
the telephone engineer, for it became neces- 
sary for him to introduce into central office 
construction certain elements which had 
theretofore been utilized principally in en- 
gineering work involving electric light 
and power installations. 

In the magneto system signaling from 
the subscriber’s station to the central office 
was accomplished by means of a small 
alternating-current generator turned by 
hand, and the current supply needed in the 
working of the transmitter was obtained 
from a few cells of primary battery lo- 
cated at the subscriber’s station. By the 
introduction of the common battery sys- 
tem all of this was changed. The mag- 
neto-generator was dispensed with as was 
the primary battery, the current supply 
for operating the transmitter, as well as 
that required to enable the subscriber to 
signal, being drawn from a large storage 
battery located at the central office. 

In the case of a 10,000-line switchboard 
the storage battery must be capable of 
giving an average discharge of 500 am- 
peres, and to ensure proper working con- 
ditions it must be capable of giving a 
safe discharge as high as 2,000 amperes. 
For charging such a battery as this suit- 
able machines must be employed, and these 
must be present in duplicate or triplicate. 
The standard machine used for charging 
a battery of this type delivers 1,000 
amperes. 

The introduction of currents such as 
these, and the introduction of these ma- 
chines and of a large number of auxiliary 
machines generating currents for special 
purposes, has resulted in the creation of 
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a power plant at each central office, upon 
which the operation of the telephone 
switchboard and apparatus is wholly de- 
pendent. The introduction of these larger 
currents has necessitated most careful and 
refined methods of fusing and protecting 
the delicate telephone apparatus. These 
protective methods, while following the 


general principles of such methods in elec-. 


tric light and power practice, are vastly 
more refined in their working and call 
for a hitherto unattained degree of preci- 
sion in the manufacture of such apparatus. 

While the storage batteries and auxili- 
ary machinery employed in telephone 
power plants are far from equaling the 
magnitude of similar apparatus employed 
in electric light and power stations, never- 
theless they have become such a vital ele- 
ment of the successful engineering of a 
telephone central office that they require 
on the part of the telephone engineer a 
special knowledge of this branch of elec- 
trical engineering, which was formerly 
not requisite, This class of apparatus must 
also be considered by the telephone engi- 
neer in a special manner, for not only 
must it be properly constructed from the 
electric light and power point of view, 
but peculiar conditions must be provided 
for on account of the association of this 
apparatus with such a delicate instrument 
as the telephone. 

Where a dynamo is to be constructed to 
operate incandescent lamps, let us say, 
certain minute fluctuations in the poten- 
tial of the machine are permissible. Were 
such a machine, however, to be used in 
connection with telephone circuits, these 
fluctuations in potential would be suffi- 
cient to produce such constant humming 
in the telephone as to render it inopera- 
tive. Hence a greater refinement of the 
construction of these machines in this re- 
spect is imperative where they are em- 
ployed in the telephone power plant. 

So it is with the storage battery, where 
a number of telephones are supplied by 
current from one storage battery; even 
almost infinitesimal changes in the volt- 
age of the battery might be propagated to 
the telephone lines connected therewith 
and produce disturbances. For this rea- 
son storage-battery practice from the tele- 
phone point of view presents problems 
which are different from those encoun- 
tered elsewhere. 

One of the interesting and important 
developments in the modern common 
battery switchboards is the extensive use 
which has been made of incandescent 
lamps in signaling. Hundreds of thou- 
sands of these lamps are now used for tele- 
phone signaling, and the requirements of 
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the telephone art have called for special 
refinement in the design and manufacture 
of these lamps. 

While the common battery switchboards 
as now used in all of the large central 
offices represent a revolution in methods, 
as compared with the magneto system, 
there are certain elements formerly used 
in the magneto system which have per- 
sisted. Among these is the multiple- 
board principle. This principle, as is well 
known, consists in extending a number of 
lines to different points in the switch- 
board so that it is possible to connect 
with them at any one of these points. 
The multiple system is opposed to the 
transfer system, which is one wherein the 
lines are not so extended or multiplied 
to different points, but proceed directly 
to a special location from which trunk 
lines extend to other parts of the switch- 
board, so as to provide for making the 
necessary connections. It is safe to say 
that during the past twenty years there 
has been no question of switchboard de- 
sign that has been the occasion of so much 
discussion and controversy as that pertain- 
ing to the extent to which the multiple 
principle should be adopted. It is i 
teresting to note therefore that no type of 
switchboard of any magnitude is now seri- 
ously considered which does not in a very 
substantial manner utilize this multiple 
principle. 

In a self-contained central office, with 
relatively few trunk lines extending to 
other offices, it is found most economical 
to multiple all of the subscribers’ lines to 
each section of switchboard. In very large 
cities, where a number of central offices 
are required and where the amount of 
trunking between the different central 
offices is relatively large, the advantage of 
multiplying all of the subscribers’ lines 
to each section is not so apparent as in 
the case of the self-contained office, and 
this fact has led many to the conclusion 
that for such situations multiple boards 
are not adapted. But this is going farther 
than the fact warrants, for while it is 
true that the advantage of multiplying 
the subscribers’ lines to all of the sections 
of the switchboard becomes less and less 


as the percentage of trunking increases, 


it is still a fact that the point is never 
reached where the multiple principle 
should be abandoned entirely. 

The truth of this proposition may be 
easily established by assuming that in a 
large city all of the calls must be trunked, 
and that none of them is local to the 
office in which they originate. In such a 
case as this it is obvious that nothing 
could be gained by extending all of the 
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subscribers’ lines before each of the opera- 
tors. On the other hand, it is still es- 
sential that the outgoing trunk lines 
should be extended, or multipled, before 
all of the subscribers’ operators, and all 
of the subscribers’ lines should be multi- 
pled before the trunk operators. While 
the case of an office without any local 
calls is one which could not occur in prac- 
tice, there are situations in which the 
amount of local calls is so small that it 
will not pay to multiple the subscribers’ 
lines to all of the subscribers’ operators. 
Just when this point is reached is a ques- 
tion to be determined in each case. 

Thus far the instances where it has 
been found possible to omit this multiply- 
ing of the subscribers’ lines are few, but 
as time goes on the number of these cases 
must increase; but at no time, so far as 
can now be seen, will the point be reached 
where the multiple principle itself will be 
abandoned. Even in the automatic 
switchboards, which constitute one of the 
most interesting of the recent develop- 
ments, the multiple principle is found to 
be essential to the working of all types 
of automatic boards thus far proposed, 
wherever the switchboard is of any sub- 
stantial magnitude. 

With reference to this matter of auto- 
matic telephone switchboards I may say 
that such types of apparatus have, during 
the past few years, become a matter of 
great interest and the subject of much 
discussion among telephone engineers, and 
as I have made a number of special in- 
vestigations into this subject I think it 
would be of interest if I here briefly state 
some of the results which I have obtained. 

Upon a first view of the case the idea 
of using automatic machines and thus 
doing away with the labor of telephone 
operators appeals with much force, and 
the wonderful things which have been ac- 
complished by American labor-saving in- 
ventions naturally come to mind. Among 
all of these projects for saving labor by 
automatic machines none seems more won- 
derful than the little machine which, 
when manipulated by the subscriber, will 
put him into communication with anyone 
out of thousands or tens of thousands of 
people scattered over a wide area. But 
in order that an automatic telephone 
switchboard should be properly called a 
labor-saving machine it must accomplish 
its work at an expense entailing less an- 
nual charges than would be required by 
the system which it attempts to displace. 
If it should be found that the annual 


charges of operating the automatic sys- 


tem were equal to or greater than the an- 
nual charges of operating the manual sys- 
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tem, then the automatic system would 
not be a labor-saving one, and, considered 
from the standpoint of costs, would be 
a failure. Whatever merit it would have, 
in that event, must be looked for in some 
very superior results in the way of serv- 
ice. From this point of view I have 
considered the merits of the various auto- 
matic switchboard systems which have 
thus far been installed. 

I find that, taking into account all of 
the factors involved, and which go to make 
up the total annual charges which could 
properly be placed against the automatic 
switchboard system, on the one hand, and 
the manual system on the other hand, leav- 
ing out of account switchboards suitable 
for use only in small villages, and making 
comparison up to switchboards of 10,000 
lines capacity, that the annual charges 
upon the automatic system are substantial- 
ly greater than the annual charges upon 
a manual system operated on the common 
battery multiple plan. From the stand- 
point of costs, therefore, the automatic 
system fails when placed in competition 
with the common battery multiple-board 
operated manually. 

Having found that the automatic sys- 
tem could not successfully compete with 
the manual system in point of costs and 
annual charges, I made a careful investi- 
gation to determine whether the automatic 
system possessed any advantages of work- 
ing over the manual system which might 
compensate for the extra annual charges 
which its use necessitates. For this pur- 
pose there were made about 7,500 service 
tests on manual switchboards and auto- 
matic switchboards operating under prac- 
tical conditions in different parts of the 
country. The results of these tests showed 
that the manual system possessed a most 
substantial greater degree of reliability 
than the automatic system. The differ- 
ence in speed of connection between the 
two systems was so small as not to consti- 
tute a practical factor, the time elapsing 
between the start of the call and the 
answer of the called subscriber being in 
the case of the automatic system 19.9 sec- 
onds, and in the case of the manual sys- 
tem 21.7 seconds. These figures include 
the time taken by the subscriber to answer, 
and even this small difference of time was 
found to be due to the fact that the sub- 
scribers whose lines were tested answered 
somewhat quicker in the automatic sys- 
tem than in the manual system. It will 
be seen, therefore, from these tests that 
the automatic system possesses no prac- 
tical service advantages over the manual 
system, and that it contains no elements 
sufficient to warrant any part of the ex- 
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tra cost which its use involves. A full 
consideration of the details of the compari- 
son of these types of switchboards would 
lead me far beyond the limits assigned to 
this paper, and would only result in show- 
ing that the alleged advantage of doing 
away with the operators at the central 
office is imaginary and not real. 

All of the foregoing relates to switch- 
board systems smaller than 10,000 lines, 
no automatic switchboard of larger size 
having been installed. 

In order to determine whether for sys- 
tems larger than 10,000 lines the auto- 
matic principle might be applicable, I 
made a study, assuming a system of 100,- 
000 lines to be equipped with automatic 
switchboards, and compared this with a 
similar system equipped with common 
battery multiple switchboards operated on 
the manual basis. Here again the com- 
parison is in favor of the manual board, 


both in point of annual charges and in 


respect to the service. 

In applying the automatic switchboard 
to this 100,000-line study, it was necessary 
to leave out of consideration a very large 


class of difficulties which crop out at every 


turn when the attempt is made to apply 
the automatic principle to the complex 
conditions which obtain in and around 
all large cities. Inasmuch, however, as 
the study showed that the automatic sys- 
tem is inferior to the manual system for a 
100,000-line plant, it became unnecessary 
to take into account the large number of 
adverse factors which must be charged 
against the automatic plan of working. 
So important are these factors that it is 
safe to say that even if the annual charges 
on the automatic system were substantially 
less than those on the manual system, they 
would constitute such a serious objection 
to the automatic system as to bar its use. 

Throughout these investigations the 
importance of retaining at the central 
office operators to receive and attend to the 
subscribers’ calls has been emphasized in 
so many important and unexpected ways 
that I have no hesitation in saying that 
no plan thus far employed, which requires 
that the subscriber should operate a ma- 
chine and send his call automatically to 
the central office, can successfully compete 
with the plan which requires that the sub- 
scriber should remove the telephone from 
the hook and send the call orally to an op- 
erator at the central office. 

Closely associated and interwoven with 
the design and construction involved in 
telephone engineering is the matter of 
the materials to be used. To the proper 
choice of material, as well as to their 
proper arrangement in the plant, the tele- 
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phone engineer must devote serious and 
constant attention. All materials which 
are permitted to form a part of the tele- 
phone plant must be carefully studied by 
the telephone engineer, so as to obtain 
out of all those possible to use those which 
offer the best combination of first cost, 
durability, low annual charges and high 
efficiency. 

Considering the almost innumerable 
varieties of materials used, all of which 
must be covered by standard specifications, 
the work of this branch of telephone en- 
gineering, taken by itself, would require 
so much time to describe that I will not 
attempt to enter into it in any detail, ex- 
cept to say that it constitutes one of the 
important duties of the telephone engi- 
neer. 

Intimately connected with this matter 
of the choice of material and making the 
specifications therefor is the complemen- 
tary function of accepting or rejecting that 
which is offered. The drawing up of the 
specifications must be attended to with the 
utmost care, so that they may be placed 
in the hands of the purchasing agent, 
and be sufficiently intelligible so that anv 
manufacturer or person skilled in the art 
can understand their purport and supply 
without further information the articles 
desired. The drawing of such specifica- 
tions 1s of very great importance, for not 
only must the articles desired be clearly 
described, but the language used must 
be such that no material other than that 
desired can be furnished under this speci- 
fication. At the same time, while every 
precaution must be adopted in the speci- 
fication to exclude undesirable material, 


great care must be exercised that undue 


and excessive requirements should not be 
specified. Otherwise the cost of the ma- 
terials would be unnecessarily increased. 
Here, as well as at almost every turn in 
the work of the telephone engineer, there 
is no safe side. If the specification is 
made too rigorous, and calls for material 
of a quality in excess of that which is 
demanded by the nature of the construc- 
tion, loss will result. On the other hand, 
if the specification is drawn loosely or so 
as to admit inferior material, loss will 
result, owing to defective working of the 
construction in which such materials 
would enter. 

So far as I have gone, T have described 
the more typical functions of the tele- 
phone engineer. In addition to this, there 
are constantly arising questions demand- 
ing special investigation. The range of 
these questions is almost unlimited, and 
their adequate treatment requires most 
laborious and serious effort on the part 
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of the telephone engineer. While their 
range is so extended as to cover almost 
every field of engineering in scientific 
progress, and while the telephone engineer 
can not be expected to be expert in all 
departments of scientific investigation, he 
is required to direct such investigations, 
employing, as his judgment may dictate, 
experts in various departments to report 
upon those phases of the work in regard 
to which they may be best qualified t. 
speak. 

Thus far I have discussed the work of 
the telephone engineer without particu- 
larly calling attention to his relations to 
the telephone organization at large. This 
relation can best be understood by stating 
that the telephone engineer in every well- 
organized telephone company must, in the 
first place, broadly determine all of the 
important features of the plant of the 
company, and he must in detail decide 
what shall be the nature of the construc- 
tion and the method of operation of every 
single item which constitutes the physical 
property of the telephone company. If, 
through defective design, a telephone 
cable is found to be ineffective, mechanic- 
ally or electrically, it may be said in a 
properly organized telephone company that 
the fault lies with the telephone engineer. 
If, through defective design, the telephone 
switchboard is found to be unsuitable 
with respect to its maintenance or opera- 
tion, the fault lies with the telephone en- 
gineer. So on through all of a multitude 
of items which constitute a telephone sys- 
tem. If, in a well organized and well ad- 
ministered telephone company, the plant is 
not constructed in accordance with the 
best state of the art, the fault lies with 
the telephone engineer. 

That this must be so will be made clear 
by describing the method which obtains in 
well organized telephone companies of 
getting from the board of directors the 
necessary appropriations for carrying out 
all construction and reconstruction work. 
Under such conditions a development 
study will have been made and will have 
been approved by the business manage- 
ment. The traffic department will have, 
from its careful watching of the extent 
of the available facilities, given due notice 
of the time at which additions, changes or 
renewals of switchboard facilities may be 
required, all of which are presumed to have 
been contemplated in the broad plans al- 
ready approved by the business manage- 
ment. The construction department will 
have, from its constant watching of the 
available cable and line facilities, given 
due notice of such changes, renewals and 
additions as may be required in these parts 


ELECTRICAL REVIEW 


of the plant to accommodate the growing 
business and fit in with the approved gen- 
eral plan. In the case of the traffic de- 
partment, the demands of the service hav- 
ing been thoroughly studied by them 
and the essential data having been 
supplied to the engineer, the neces- 
sary detail studies, plans and specifi- 
cations are prepared by him and an es- 
timate prepared for the work required. 
A case will be made out setting forth the 
nature of the work and the necessity 
therefor, and an estimate showing its 
cost and a specification describing the 
work in detail will be submitted to the 
management, and if in proper form it 
will be duly approved. The estimate and 
specification will then be turned over to 
the proper department and, depending 
upon the nature of the construction, the 
work will be executed by the telephone 
company itself or by a contractor. 

The work must be supervised, as far as 
may be necessary, by the engineer, and 
upon its completion he must accept it or 
reject it. Having accepted it and having 
made a report to that effect to the busi- 
ness management, the transaction is com- 
pleted. By this acceptance of the work, 
the engineer assumes full responsibility for 
its efficiency. 

So it is with the cable plant, except in 
this instance, as a matter of administra- 
tive efficiency, the superintendent of con- 
struction may submit detailed plans for 
the extension to the cable and wire plants, 
following, however, general lines which 
have already been standardized by the en- 
gineer. These plans and specifications 
having been accepted by the engineer, and 
the work having been passed through the 
regular routine, the ultimate responsibility 
rests in the engineer’s office. 

So it is with other features of the work. 
From beginning to end the engineer is 
thus placed in a position to exercise a veto 
power upon any adverse methods which 
might otherwise be allowed to creep in. 

The carrying out of this estimate system 
in this way places final responsibility upon 
the engineer and recognizes in the most 
practical manner one of his most impor- 
tant functions, which is to coordinate the 
various elements which must be put to- 
gether in such a manner as to avoid con- 
flict and produce a consistent symmetrical 
organism, each part of which will be de- 
signed and constructed with due refer- 
ence to the functions which it must per- 
form and also with due regard to the func- 


tions and importance of all other elements 
in the system. 


The importance of this coordinating 
function can not be overestimated and it 
is only at some central point that such 
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function can be exercised. Being judged 
from the maintenance point of view, a 
piece of apparatus might have qualities of 
a high order, but when considered with 
reference to its effect upon the traffic, dif- 
ficulties might be discovered which would 
entirely overweigh the maintenance ad- 
vantages. In such a case the conflicting 
claims with respect to the apparatus must 
be considered by the engineer, and his de- 
cision must be rendered with a view to 
producing the best net result. 

Again, systems might be proposed 
which, considered solely from the main- 
tenance, construction and traffic points of 
view, might seem to possess all of the ad- 
vantages of an ideal arrangement, but 
when considered from the standpoint of 
the efficiency of transmission might be 
found to involve an impairment of trans- 
mission on one hand or such increase in 
cable and line costs on the other hand as 
to render its use out of the question. 

In order to exercise proper coordinating 
functions, it is essential that the engineer 
should be placed and should maintain 
himself in such relations with all of the 
departments .of the telephone organiza- 
tion that he may get from them and fairly 
consider all of the projects and ideas per- 
taining to the design, operation, construc- 
tion and maintenance of the plant which 
naturally originate in such departments 
when they are conducted with proper effi- 
ciency. 

Viewed from this standpoint, it will be 
seen that while the function of the en- 
gineer with relation to the plant is of the 
utmost importance, nevertheless the work 
of the traffic, maintenance, construction 
and other departments has such an im- 
portant bearing upon the whole system 
that the successful engineering of a tele- 
phone system must be regarded not only 
as the work of the engineer himself but as 
the work of all the other departments con- 
cerned. Not only this, but what is still 
more important, the successful engineer- 
ing of a telephone plant depends upon 
proper business management, as I have 1n- 
dicated by several striking examples. 
Without an intelligent, progressive and 
broad-gauged business management, there 
can not be good telephone engineering. 


The Chicago Drainage Canal. 

The case of the state of Missouri versus 
the state of Illinois, involving the right 
of the city of Chicago to divert its sew- 
age into the Mississippi river through the 
Chicago sanitary canal and the Illinois 
river, has been decided by the Supreme 
Court of the United States in favor of 
Illinois. This decision leaves the way 
clear for the power development project, 
which is well in hand, for using the 
40,000 horse-power in water power at 
Lockport, Ill., the lower end of the sanl- 
tary and ship canal. At this point there 
will be installed four 4,000-kilovolt-am- 
pere, three-phase, sixty-cycles, 6,600-volt, 
alternating-current generators, DOW under 
construction in the shops of the Crocker- 
Wheeler Company, Ampere, N. J. 


been 
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ELECTRICITY IN COKE-MANUFAC- 
TURING. 


BY HOWARD S. KNOWLTON. 


Within the last few years a number of 
important improvements in the processes 
of coke-manufacturing have been made 
possible by electricity, and there is good 
reason to believe that further applications 
can be made in the interests of economical 
operation. The central process in the 
manufacture of coke consists in driving 
out the gaseous elements from bituminous 
or other coal by heating the coal in special 
ovens, leaving behind the carbon constitu- 
ent, fixed and deposited, and the residue 
of sulphur and phosphorus, together with 
the ash. Electricity is not directly used 
in the heating process, but it serves as a 
most desirable auxiliary in the handling 
of the product. 

In the process of charging coke ovens 
the larries, which convey the coal from 
the crushing plant to the ovens, were 
formerly exclusively hauled by horses or 
mules along a path which had to be spe- 
cially provided for the safe movement of 
the animals. The service of the ovens 
was consequently slow and unsatisfac- 
tory, a matter of special annoyance 
being the difficulty of stopping the 
larry at just the right place in front of 
the oven prior to charging. Aside from 
the time lost in thus “taking aim” at the 
oven door, a relatively long period was re- 
quired to get the vehicles under way and 
up to speed, the acceleration possible with 
a horse manifestly being greatly inferior 
to that given by even a small electric 
motor. Gradually the motor has been 
introduced for this work, power being 
drawn from an overhead trolley, and 
many larries, formerly drawn by horses, 
are now equipped for electrical operation. 
A single motor geared to the wheels of 
the larry and controlled by a rheostat on 
the larry platform is generally installed, 
and there has seldom been any necessity 
for rebuilding the vehicles. Even when 
two or three horses are employed for 
such work, the results are inferior to those 
which the users of‘ electric power enjoy, 
for it is no easy matter to obtain an even 
tractive effort with separate animals. The 
electric control is so perfect that the 
heavily loaded larry can be easily moved 
back and forth an inch or two at a time if 
desired, and in every plant thus equipped 
there has been a wonderful saving of time 
in the haulage of the coal. The better 
movement of the larries ensures a much 
quicker charging of the ovens after the 
coke has been drawn out, and increases 
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the time of coking to the betterment of 
the resulting product. 

The operation of machinery for draw- 
ing out the heated mass of coke from the 
oven is now effectively performed by the 
electric motor, and the extension of elec- 
trical equipment to the traveling cranes, 
which transfer the incandescent fuel in 
a cage to a cooling bath of water, is a nat- 
ural step. The rapid acceleration possible 
with the electric crane greatly facilitates 
the application of the quenching process, 
and the results in the way of moisture 
expulsion by internal heat are far superior 
to those obtained by the old and slow 
method of cooling by means of a hose 
stream. Incidentally there ought to be 
a good field in coke-manufacturing for 
the scientific study of the oven action by 
means of the electric pyrometer, for there 
is no question that accurate knowledge of 
the temperatures at all stages of the proc- 
ess is essentially important in industries 
employing high temperature equipment. 
With the electric pyrometer the tempera- 
ture of any one out of two or three hun- 
dred ovens can be recorded or indicated 
at a central point if desired, and a fore- 
man can give instructions by telephone or 
electric bell signal to any oven attendant 
he may wish. 

Non-condensing steam engines are usu- 
ally employed to drive the various crush- 
ing, rolling, screening, washing and pump- 
ing machines which prepare the coal for the 
coke ovens, and it is a question if it would 
not in many cases pay to substitute elec- 
tric motors in this work. With electric 
larries power must be either purchased 
or generated by the coke manufacturer, 
and there is no question of the inefficiency 
of the ordinary single cylinder hoisting 
engine in comparison with the electric 
motor. Of course, coal is generally ex- 
tremely cheap at a coke oven plant, and 
the total cost of crushing per ton of 
2,000 pounds frequently falls below one 
and one-half cents, while the cost of put- 
ting a ton through jigs and washers does 
not, as a rule, in good practice exceed 


ten cents. But the engine plant requires - 


nine skilled operators; the steam con- 
sumption per horse-power-hour is liable 
to exceed 250 or even 300. pounds, against 
say, forty pounds per motor horse-power- 
hour in a generating plant which operates 
water-driven larries, electric lights, crush- 
ers and jigs upon a small well-designed 
wiring system. The saving of even one- 
quarter of a cent per ton in crushing and 
washing would, in a coke plant turning 
out 3,000 tons per day, amount to $2,250 
per year, so that it is plainly evident that 
small economies are not to be despised 
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even in plants where fuel is exceedingly 
cheap. An outfit of enclosed motors for 
coke-manufacturing service does not re- 
quire anything like the attention in the 
way of oiling and maintenance which a 
large outfit of donkey engines demands, 
and as coke manufacturers realize the ad- 
vantages of electricity for the severe serv- 
ice which their plants require, the present 
increasing use of electric power is sure 
to bear good influence in the productive 
economy of the coke business. 


Mercury Arc Rectifier Operating in 
Multiple with Motor-Generator. 
The Pacific States Telephone and Tele- 

graph Company, San Francisco, Cal., has 
a forty ampere storage battery in use in 
its exchange at Alameda, Cal. Until re- 
cently this battery has been charged from 
an equipment consisting of a small direct- 
current generator driven by a single-phase 
motor, of only sufficient capacity to charge 
the battery at about thirty amperes. 

This company had recently purchased a 
twenty ampere General Electric mercury 
arc rectifier outfit, and installed it in the 
Alameda exchange in order to test it in 
commercial operation. The load on this 
exchange is so heavy, however, that if the 
battery were to be charged at only twenty 
amperes, it would be necessary to keep the 
charging current on for twelve or fifteen 
hours per day. It was therefore determined 
to try to operate the rectifier in multiple 
with the direct-current generator, and 
charge the battery at the normal rate of 
forty amperes. The generator was started 
up and thrown on the battery, and the 
voltage adjusted to give about ten amperes 
charging current. Next the rectifier was 
started in the usual way, adjusted to 
charge at about twenty amperes, and 
thrown into parallel with the generator. 
The generator voltage was then raised 
until the current through the battery was 
forty amperes, and the charging proceeded. 

As the electromotive force of the battery 
rose and the rectifier current fell off, due 
to the higher voltage of the generator, the 
voltage of the rectifier was raised by means 
of the rheostat at the bottom of the panel. 
The rectifier voltage could also be varied 
while the rectifier was operating by mov- 
ing the compensating reactance switch, as 
the voltage of the generator kept the arc 
going while the switch passed over the 
dead points. 

This scheme of operating the mercury 
are rectifier in parallel with the generator 
has been in regular operation ever since 
it was first tried, and the attendants are 
very much pleased with it, as they are now 


enabled to charge the battery in three- 
quarters of the time previously required. 
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THE ELBCTRICAL MANUFACTURING OF 
NITRATES IN NORWAY.: 


BY SILVANUS P. THOMPSON. 


The process which I have to describe to 
you is the invention of Birkeland and 
Eyde, and it has been at work on a suf- 
ficiently large scale and for a sufficiently 
extended time to enable a fair estimate to 
be made of its value in the practical sense. 
The inventors are not unknown persons. 
Professor Christian Birkeland is profes- 
sor of physics in the University of Chris- 
tiania, and Mr. Samuel Eyde is a well- 
known engineer in the same city. They 
have been associated together since 1903 
in developing the electric furnace in which 
the nitrogen of the air is burned, in the 
large scale researches in their experimental 
laboratory at Arendal, and in the creation 
of the saltpetre factory at Notodden in 
the Hitterdal, under the auspices of a 
society which they have created under the 
name of “det Norske Kvaelstof Com- 
panie.” 

If an arc formed between electrodes by 
an alternating current of high potential is 
subjected to the influence of a transversely 
applied magnetic field, it is blown out 
laterally into a series of curvilinear streams 
which spring from the electrodes both 
above and below and enlarge themselves 
into a veritable disc of flame. The action 
of a magnet on an arc is not an unknown 
thing. It has been used over and over 
again in arc lamps, in electric blowpipes 
and in magnetic blow-out devices. But it 
does not seem to have occurred to anyone 
before Birkeland to utilize the peculiar 
disc of flame characteristic of the high- 
voltage alternating are. If, using a trans- 
former to give us the necessary high volt- 
age, we let such an arc play between two 
horizontal electrodes, we have a phenome- 
non totally different from that of the arc 
such as we have in are lamps. There is 
a single, short, stationary, almost invisible 
flame of enormous heat, raising to white 
incandescence the tips of a pair of carbon 
rods. The potential between the electrodes 
is only some forty to eighty volts, and the 
flame is silent. In Birkeland’s flame we 
have a series of discharges, alternately 
above and below the electrodes, which dis- 
charges are approximately semicircles that, 
beginning with a radius of, say, one-quar- 
ter inch, enlarge themselves with great 
rapidity under the influence of the mag- 
net, moving outward hke the ripples on 
a pond, and enlarging until—in the actual 
furnaces used—they attain a radius of 
some three feet. This new kind of arc 
is best formed when the potential is from 


1 Excerpt from a lecture before the Royal Institution, 
London. 
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3,000 to 4,000 volts; the temperature is 
probably higher even than that of the 
carbon arc, and it roars tumultuously. 

Though there is nothing here that a 
physicist would not recognize as exactly 
what might be expected from the given 
conditions, the Birkeland flame constitutes 
an absolute novelty as a weapon for at- 
tacking the fixation of atmospheric nitro- 
gen and kindred problems. It was recog- 
nized as such by Professor Birkeland, who 
forthwith called into association and part- 
nership Mr. Eyde, whose engineering 
training and experience, no less than his 
genius for organization, led to the indus- 
trial development of the idea. They con- 
structed electric furnaces, small at first, 
larger as experience guided them. They 
surrounded themselves with a staff of ca- 
pable young men, highly trained chemists 
from the Technical High School, of Char- 
lottenburg; electrical engineers from the 
Polytechnikum, of Darmstadt; engineers 
and physicists from the University of 
Christiania, and agricultural chemists 
from the Royal Agricultural School, of 
Aas, in Norway. 

But before I speak further of the Bir- 
keland and Eyde furnace and of the salt- 
petre factory at Notodden, let me point 
out how particularly suitable this flame 
is for the purpose at hand. We have seen 
how the very essential of the process is 
that the molecules of the air should be 
subjected to a very high temperature and 
removed as rapidly as possible. Now all 
inventors in this field have sought to at- 
tain this mechanically by blowing the air 
through the region where the electric 
sparks were produced. The velocities at- 
tainable are limited by the pressure at 
which the air is blown. But it does not 
seem to have occurred to any previous in- 
ventor to move the arc or flame acrose 
the air. The movement of the arc itself 
under the influence of the magnetic field 
may, however, attain a much greater ve- 
locity than could be conveniently given to 
the air. This circumstance gives a prima 
facie reason for the efficiency of this par- 
ticular process. 

The furnace in its practical form is ex- 
tremely simple. On each side of the roar- 
ing disc of flame there are fire-clay cheeks 
pierced with holes for the inlet of air, 
which is driven into the central region 
under a gentle pressure by a Roots blow- 
er, and passing radially arrives at a 
peripheral channel whence it is conducted 
away. The whole is enclosed in an ex- 
ternal copper case, into which, on either 
side, there enter the poles of a large clec- 
tromagnet. The horizontal electrodes are 
of copper. They approach one another to 
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within about one-third inch and are 
hollow, to permit of their being cooled by 
a water circulation that keeps them from 
fusing. They are not consumed, and need 
only to be replaced at intervals of a few 
weeks when they have become slightly 
eroded or roughened on the surface. 

The first experimental work, in July, 
1903, was made in a factory in Christiania 
with a small furnace taking three kilo- 
watts to four kilowatts of power, which 
was shortly increased to twenty kilowatts. 
In three months a small research establish- 
ment was set up at Ankerlokken just out- 
side Christiania, next to the electric sup- 
ply station, and a larger plant of 120 kilo- 
watis was constructed, with appliances for 
collecting the nitric fumes and convert- 
ing them into nitric acid. In September, 
1904, the work was removed to the extreme 
south of Norway, where, at Vasmoen, 
about twenty miles from Arendal, an ex- 
perimental factory was erected on a spot 
where electric power to the extent of 500 
kilowatts could be obtained from: a water- 
fall. Six resident engineers and chemists 
and twenty workmen constituted an ade- 
quate staff. By this time the possibilities 
of the process had been sufficiently proved, 
and no time was lost in erecting the first 
commercial factory. A cheap electrical 
supply was the first consideration, but no 
less important was the question of con- 
venience of shipping the products. The 
place chosen was Notodden, in the Hit- 
terdal, on the shores of the Hitterdal 
lake, whence there was water communi- 
cation through the canal to Skien, and 
thence either to Christiania or to Hamburg. 
The factory at Notodden, which is con- 
ceived on a scale competent in the first 
instance to turn out from 3,000 to 5,000 
tons of product per annum, with ample 
room for extension, and a prospect of 
ample power from the neighboring water- 
falls, rose with surprising rapidity, and 
began regular operations in May, 1905. 

But now it is necessary to speak of the 
products of the process. Nitric oxide 
fumes formed in the arc at once absorb 
a further quantity of oxygen from the 
unconsumed part of the air and turn to 
nitric peroxide, and this when treated 
with water combines to form nitric acid. 
But nitric acid, valuable though it is, i£ 
a most undesirable substance for trans- 
portation. It is obviously easy to absorb 
the acid in caustic alkali, and to produce 
nitrate of soda. But here two difficulties 
present themselves. Caustic soda is not 
a natural product in Norway and would 
require to be imported for the purpose; 
and the liquid formed by treating the 
nitric oxide with water contains nitrous 
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acid as well as nitric acid, so that the 
product would be a nitrate of soda con- 
taining a considerable proportion of nitrite 
of soda. For some purposes the presence 
of nitrite would be objectionable, though, 
as recent experiments of Professor Schloes- 
sing show, the prejudice against nitrite 
as a manure is largely unfounded. It was 
therefore decided to employ lime as the 
basic agent; and as a very pure limestone 
can be procured in any quantity in the 
neighborhood, it is easy by merely leading 
the crude acid into vats containing lime- 
stone to produce nitrate of lime. The 
nitrate present can be eliminated by a 
further addition of nitric acid, the nitrous 
gases evolved being led back into the 
absorbing chambers and mixed with fresh 
gasea from the furnaces and absorbed 
afresh. So it comes about that the prod- 
uct which the Nitrogen Company, of Nor- 
way, is putting on the market is neither 
nitric acid nor nitrate of soda, but nitrate 
of lime. This substance, which is not 
found anywhere native, though it undoubt- 
edly occurs in small quantities in the 
economy of nature in calcareous soils, 
where plants are assimilating nitrates from 
ammonia, can be produced in several dif- 
ferent states. It forms clear crystals con- 
taining four molecules of water of crystal- 
lization. Secondly, if the liquor is con- 
centrated by evaporation beyond this point 
a nearly anhydrous nitrate of lime is pro- 
duced containing about thirteen per cent 
of nitrogen. Thirdly, by the further ad- 
dition of caustic lime a basic nitrate of 
lime is produced which is quite anhydrous. 
The suggestion of this basic nitrate is due 
to Dr. Rudolph Messel, of London. As 
will be presently shown, the nitrate of lime 
is, in proportion to the amount of nitric 
acid it contains, the equivalent as a fer- 
tilizer to nitrate of soda; and for certain 
kinds of eoil the circumstance that lime, 
not soda, is its basic constituent is a posi- 
tive advantage. Pure calcic nitrate, more- 
over, commands a'market of its own in 
preference to nitrate of soda for certain 
uses in the chemical industry in the manu- 
facture of coloring matters. 

Very wisely, therefore, the Nitrogen 
Company determined, in starting its fac- 
tory at Notodden, that it would confine 
its operations to the sole production of 
Norwegian saltpetre—that is, of nitrate 
of lime. 

The research laboratory at Vasmoen, 
near Arendal, merits more than passing 
mention. There are here several kinds of 
furnace, including one of a new vertical 
pattern, of 250 kilowatts to 300 kilowatts, 
and several others of different sizes. The 
laboratory is, in fact, a small factory equip- 


ELECTRICAL REVIEW 


ped with every device for precision of 
measurement. Electrical measuring in- 
struments are, of course, installed—volt- 
meters, amperemeters, wattmeters; also 
an oscillograph for study of the alternating 
currents. An electrical pyrometer meas- 
ures the temperature of the air. Air 
meters and pressure gauges control the 
air supply. In the chemical laboratory 
daily records are kept of the titrations of 
samples drawn from the furnaces and from 
the liquors in the absorbing towers. It 
would be difficult to imagine a more thor- 
oughly scientific equipment. It is not 
hampered by commercial routine, and has 
already undertaken the investigation of 
several other new chemical processes of 
kindred nature. 

On the other hand, there is nothing ex- 
perimental about the factory at Notod- 
den. Though so recently erected, it bears 
the aspect of a regular industrial routine. 
The workmen go about their duties as if 
they had been brought up to them from 
boyhood ; the hum of the furnaces resounds 
night and day. Boats come to the quay 
laden with limestone or depart charged 
with a cargo of sealed canisters of Nor- 
wegian saltpetre, en route for Skien. 

Notodden was selected as the site for 
the first factory because of its advantage- 
ous situation for water carriage and cheap 
electric power. There are three furnaces 
of 500 kilowatts each. Air is supplied by 
blowers at about fifty litres per minute 
per kilowatt. The hot gases first pass 
through a steam boiler where they give up 
part of their heat to raise some steam, then 
they enter two large oxidation chambers, 
through which they pass slowly and 
emerge at a temperature of some fifty 
degrees centigrade to enter the absorp- 
tion towers, about fifty feet high, built of 
granite slabs and filled with lumps of 
quartz over which water trickles. The 
first tower yields a fifty per cent nitric 
acid, the second about twenty-five per cent, 
the third fifteen per cent, the fourth five 
per cent. The liquids from the fourth 
tower are raised by compressed air to the 
top of the third, those from the third 
to the second, those from the secend to 
the first, thus gradually increasing in con- 
centration up to fifty per cent, at which 
density it is drawn off. The gases then 
pass through a fifth tower in which they 
are treated with milk of caustic lime, and 
finally through a wooden tower over beds 
of dry quick lime. The fifty per cent 
acid is treated with limestone to form 
nitrate of lime, which is concentrated as 
previously described, and poured molten 
into iron canisters ready for shipment. 
The number of workmen is surprisingly 
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small, most of the processes being auto- 
matic. One single assistant engineer at- 
tends the three furnaces; and his principal 
duty is to enter in the log book every 
quarter-hour the readings of the electrical 
measuring instruments. 

Though I am not at liberty to state 
the results of the tests made during my 
visit to the factory in August last, I may 
observe that Professor Otto Witt, who 
was a member of the visiting experts, has 
publicly stated that, according to his 
observations, the yield was between 500 
kilogrammes and 600 kilogrammes of an- 
hydrous nitric acid per kilowatt-year, and 
that not infrequently higher yields were 
observed under varying conditions. If we 
take the lowest figure of 500 kilogrammes 
per kilowatt-year, and assume the cost of 
electric power at 0.2 cent per unit, this 
would make the cost of the pure nitric 
acid (so far as electric power is concerned) 
$36.50 per ton, and the nitrate of lime, 
containing thirteen per cent nitrogen, 
would cost (in power alone) $22.50 per 
ton. To this, of course, would have to 
be added the additional costs in labor and 
supervision, together with interest on capi- 
tal outlay, rents and the inevitable stand- 
ing charges. But power, as obtained from 
the waterfalls of Norway, does not cost 
anything like 0.2 cent per unit. At about 
half a mile from Notodden is the water- 
fall called Tinnfos, where the river Tinne 
or Tinnelf drops in a fall of some forty 
feet. Here, some years ago, turbines were 
erected to take some 6,000 horse-power, 
which was applied at first to a pulp fac- 
tory. The engineering conditions were 
so favorable that the capital expenditure 
was under $27.50 per horse-power, and 
the cost of production per unit only about 
ten kroners per horse-power-vear, which is 
about 0.05 cent per unit. The owners of 
the pulp factory sell part of this power 
to the saltpetre factory at twenty-three 
kroners per horse-power-year, or at about 
$8.50 per kilowatt-year, or 0.094 cent per 
unit, yielding them a handsome profit. 

So, then, the manufacture of the Nor- 
wegian saltpetre calls for nothing, save 
the machinery, that is not found ready to 
hand: air, water, limestone and electric 
energy. 

The whole output of the present fac- 
tory being readily absorbed either for the 
local needs of agriculture or by the buvers 
at Hamburg, enlargement is already be- 
gun. The present works will accommo- 
date five more furnaces, and Tinnfos has 
still some spare power. But within a 
few months a new factory, more than 
double the size of the present one, will 


382 


be erected alongside, and the power for 
this must be bought from another source. 

Three miles up the gorge of the Tin- 
nelf is another waterfall, the Svaelgfos, 
which has some 29,000 horse-power, of 
which 26,500 will be available. A barrage 
must be erected, sluices made and a canal 
cut for some fifty yards down to the site 
of the power-house. Already some 300 
laborers are at work on the needful con- 
struction. When completed, in about 
twelve months’ time, this power will be 
transmitted to Notodden. The cost of 
power from this fall, as delivered at the 
factory, will be under $4 per horse-power 
per vear—that is to sav, less than $2.75 
per kilowatt-vear, or 0.03 cent per unit. 

But the projects of the Nitrogen Com- 
pany, of Norway, do not stop with the 
enlarged factory at Notodden. It has ac- 
quired powers for the utilization of three 
other waterfalls—Boilfos, near Arendal, 
with about 25,000 gross horse-power ; 
Wamma, on the river Glommen on the 
Swedish border, with about 40,000 gross 
horse-power; and a still larger fall in 
Telemarken, the Rjukanfos. This fall is 
on the same stream as Tinnfos and Svaelg- 
fos, but above the Tinnsjoe. In the heart 
of the mountains, behind Gausta, lies the 
lake Mjosvand, from which the river is- 
sues, and, after a course of about three 
miles, plunges down the Rjukan in a suc- 
cession of falls, which give an available 
height of over 1,500 feet. Here there is 
about 300,000 horse-power at the maxi- 
mum, of which a steady minimum can be 
utilized amounting to at least 220,000 
electric horse-power. In the lower val- 
ley a still larger factory will be built, 
now that the fall and its possibilities have 
been favorably reported on by Mr. Tur- 
rettini, the highest authority on water 
power in Europe. In fact, nowhere else 
in Europe is there a water supply which 
presents so favorable a field for the en- 
terprising engineer. 

Experiments have been made at the 
agricultural station at Aas by Messrs. 
Sebelien and Bastian Larsen to test the 
cultural value of the nitrate of lime. The 
fertilizing properties of nitrate of lime 
appear to be, for equal amounts of nitro- 
gen content, scarcely distinguishable from 
those of nitrate of soda. The Norwegian 
saltpetre appears to stimulate a slightly 
higher yield of grain, the Chili saltpetre 
a slightly higher vield of straw. In some 
tests on oats the Norwegian product gave 
a higher yield of both grain and straw. 
Professor Schloessing, of Marseilles, has 
lately investigated the use of the Nor- 
wegian nitrate, as well as of the nitrites 
of soda and of lime. For maize the nitrate 
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showed itself the equal of Chili saltpetre 
to within less than one-quarter per cent, 
and the nitrites showed themselves to be, 
for equal amounts of nitrogen content, 
slightly superior to the nitrates. 

If it is clear that not even all the water- 
fall power of Scandinavia, if devoted sole- 
ly to the manufacture of nitrates, could 
vield an output equal to that demanded 
by agriculture, it is at least clear that 
with the approaching exhaustion of the 
Chili nitrate beds the value of synthetic 


nitrates, which already can be produced 
in concurrence for the markets of Europe, 
will be increasing every year, and will at 
least help to preserve for the white races 
a few added years of relief from the im- 
pending crisis. 


THE TELEPHONE SYSTEM OF THE 
FUTURE—THE SEMI-AUTOMATIC. 


BY LE ROY W. STANTON. 


Three distinct types of telephone equip- 
ment have been developed—the magneto 


or local battery, the common battery or 


lamp signal, and the automatic system. 
The first two may be further subdivided 
into the transfer and multiple systems. At 
the present time two telephone systems 
are being developed which are the out- 
growth of the systems mentioned above. 
One of these may be called the transfer 
or trunking system. It is applicable only 
to large cities. The other, called the semi- 
automatic, is applicable not only to the 
large cities, but to smaller cities and towns. 

The trunking or transfer system is a 
development of the original transfer sys- 
tem. It is due to an effort to meet the 
increasing demands of the rapidly-growing 
telephone systems. In the early days of 
telephony, when there were but few sub- 
scribers, but more than one operator could 
take care of, the calls were transferred 
from one operator to another by what was 
known as a transfer. Later the multiple 
awitchboard was devised, thus eliminating 
the transfer. Now the still greater in- 
crease in number of telephones has car- 
the capacity bevond that of the 
multiple switchboard, thus making neces- 
the establishment of branch ex- 
changes with trunk connections. This 
growth has increased to such an extent 
that in of the larger cities a 
score of branch exchanges are required. 
When a development so great as this has 
taken place, a large percentage of the 
originating calls in any one of the ex- 
for a 
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changes is subscriber in some 
exchange other than the one originat- 
ing it. For this reason the subscriber's 
multiple, which is placed within reach of 


the A or originating operators, is used but 
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very little, often ninety per cent of the 
calls being trunked to other exchanges. In 
such a case an expensive part of the cen- 
tral office equipment has an efficiency of 
only ten per cent and is not fulfilling 
the requirement for which it was intended, 
namely, that of eliminating the extra op- 
erator in making a connection between two 
subscribers. 

The present tendency in large cities is 
to eliminate the A subscriber’s multiple 
and treat every call as a trunked call. While 
this system is gaining favor over exchanges 
with the multiple system as used to-day 
in leading cities, it is far from being as 
economical in first cost or in operating 
expenses as a system which may be called 
the semi-automatic. Such a system, gen- 
erally speaking, embodies the valuable 
principles of both the manual and the 
automatic. It eliminates a good number 
of the operators who are found in the 
manual system, and avoids the compli- 
cated mechanism found in the automatic 
system. It utilizes the telephones at the 
present time employed in the manual com- 
mon battery system. Its openation is 
briefly this: a subscriber, upon lifting his 
receiver from the hook, operates in the 
main office a line relay similar to that 
used in the modern lamp signal board, but 
this, instead of lighting a line lamp, -en- 
ergizes a simple selector-switch which se- 
lects an operator who is not busy and, in 
turn, selects a connecting cord which is 
not busy and lights the lamp associated 
with this cord. The current lighting this 
lamp passes through a low-wound relay, 
which connects the operator with the sub- 
scriber. Upon receiving the number of 
the instrument wanted, the operator in- 
serts the plug in the multiple and rings. 
Upon inserting the plug in the jack, the 
cord-lamp is automatically extinguished 
and the operator’s listening set is dis- 
connected at the same time, leaving the 
two subscribers to converse in privacy. This 
action also leaves. the operator free to re- 
ceive another call. When the subscribers 
tinish their conversation and restore their 
receivers to the switch hooks, the lines are 
automatically disconnected. This leaves 
the line free to receive other calls or gives 
the subscribers opportunity to call again 
immediately. It leaves the plug in the 
jack until the operator removes it, but the 
automatice disconnecting of the two sub- 
scribers leaves this cord and plug dead. 
The busy test is taken off the multiple . 
jack, and the disconnecting lamp signal 
corresponding to the cord used is lighted, 
thus notifying the operator to take down 
the connection. 

With such a system an operator would 
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be constantly busy, and since she would 
never be overloaded nor ever idle, the serv- 
ice would be prompt and uniform. She 
can receive only one call at a time, due 
to the automatic distribution of the calls 
to any one operator. The subscriber, upon 
lifting the receiver from the hook, auto- 
matically is put in talking connection with 
the operator, who gives the number de- 
sired without waiting for a request. The 
operator repeats the number and glances 
at the keyboard, noting the lighted lamp 
which indicates the cord to be used in 
making the connection. Owing to the 
fact that she would not be required to use 
an answering cord, listening key, or ask 
for a number—operations which take up 
the greater part of her time—and owing 
to the automatic selections, she would 
probably answer three times the number 
of calls usually attended to by an oper- 
ator under the present systemi in the same 
time. For night service, Sunday service 
or at other times when the load is light, 
the number of operators can be reduced. 
Owing to the fact that the first few op- 
erators receive all the calls, the last posi- 
tions are only brought into service during 
the rush hours. 

The system just outlined is especially 
applicable to towns and small cities. By 
means of a slight increase in the equip- 
ment an additional advantage is gained 
through automatic trunking and branch 
exchanges. In such a system automatic 
trunking equipment is used in the branch 
exchanges. A subscriber, upon lifting the 
receiver from the hook, operates a sim- 
ple line relay in the branch office, which, 
in turn, operates a selector, which selects 
a non-busy trunk to the main office, where- 
upon the operator would be selected as 
described above. The operator, instead of 
making connections in the multiple, 
makes connections in an outgoing trunk, 
which terminates in the office to which 
the subscriber called for is connected. The 
operator at the central office is required 
to operate an ingeniously designed key, 
which selects the subscriber called for. 
Such a system not only increases the ca- 
pacity of the plant very decidedly, but 
eliminates all of the trunking operators 
and a large part of the A operators. It 
also eliminates the multiple, answering 
Jacks, line lamps, one-half the cords and 
plugs, and the intermediate board. The 
line relays are still necessary; and, in 
addition, a simple device for selecting the 
position and cord to be used are required. 
By using branch offices with the trunk 
selectors the cost of the outside plant 
may be greatly reduced. One trunk for 
every ten subscribers would be sufficient 
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for carrying the business between the main 
and the branch offices. The apparatus at 
the branch office is a simple one-motion 
selector which would select a non-busy 
trunk to the main office. In calling the 
subscriber there will be an additional mo- 
tion required of the selector, which will 
be simple, owing to the fact that there is 
only a small number of subscribers enter- 
ing any one of the branch exchanges. By 
having small exchanges there is but a 
small number of subscribers to select. 
Thus a simple indicator suffices. Further, 
the wire mileage is reduced owing ‘to 
the small area served by each branch ex- 
change. Such a branch office may be in- 
stalled in any suitable, inexpensive loca- 
tion—either in a building, in a special 
terminal box or on a pole. 

The system, as here outlined, makes use 
of the simplest known form of substation 
equipment. It effects a large saving in 
the outside wire plant, it eliminates 
most of the objectionable features of cen- 
tral office equipment as found both in the 
automatic and manual systems, and it fur- 
nishes a superior service, since it 1s more 
rapid than either the manual or auto- 
matic. Further, it makes it unnecessary 
for the subscriber to operate a mechanism 
and thus make his own call. The sub- 
scriber is not subject to delay due to a 
busy operator, and, moreover, the service 
is secret. 
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NOTES FROM PERU. 
BY EMILE GUARINI. 


During the latter part of June or the 
first of July, 1905, the writer made a 
short visit to the southern part of Peru. 
The object was to determine what oppor- 
tunities were offered for electrical develop- 
ment. The results of the visit demon- 
strated that very little has been done in 
this direction up to the present time. One 
installation ọf 1,000 horse-power supplies 
light and power to Arequipa, and a 
modest electric light installation has been 
made in the valley of the Tambo. On the 
other hand, there are enormous oppor- 
tunities for electrical development. 

During this trip stops were made at 
four points. The first was at Mollendo, 
where the canal delivering potable water 
could be used also for supplying power 
to a small hydroelectric station for light- 
ing the town. The second stop was made 
in the valley of Tambo, where a visit was 
paid to the mansion of Don Eduardo Ro- 
mana and to the sugar factory of M. 
Lira. In the latter there is a small elec- 
tric installation, the -dynamo of which is 
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driven by a hydraulic wheel which is too 
small. The current produced here is 
used for lighting the factory and also 
serves for motive power. The numerous 
hydraulic powers which are found at this 
point alone, or but a short distance away, 
are sufficient to drive all the machines in 
the factory and on the farms, while at 
night the current could be employed for 
heating the boilers in order to produce 
the steam necessary at the factory. _ 

The third stop was made at Arequipa, 
where the Chili at the present time sup- 
plies power for a station, with an output 
of 1,000 horse-power, about ten kilo- 
metres from the city. This furnishes pub- 
lic and private lights, and will be em- 
ployed also for motive power. By means 
of a new canal and a new station, placed 
a few hundred metres lower down than 
the present one, it would be possible to de- 
velop about 6,000 horse-power. This 
could be used very effectively at night, 
supplying the power necessary for light- 
ing Arequipa and its environs, and during 
the day operate, by preference through 
electrothermic traction, all or part of the 
railway of the south. If electric traction 
should be adopted the entire section of 
road could be operated. 

The fourth stop was made at lake 
Titicaca. This lake is situated 3,800 
metres above the sea level. By precipi- 
tating to the sea level 100 cubic metres 
of water per second, which is less than the 
water the lake reccives from its affluents, 
and which is now lost through evaporation 
and filtration in the Pampas, 5,000,000 
horse-power will theoretically be available. 
Practically at least 2,000,000 horse-power 
can be produced. The lake is lower than 
the hills and mountains surrounding it, 
and to carry out this development it will 
be necessary either to make use of a tun- 
nel or to pump the water over the crest of 
the Andes in order to precipitate it on the 
Peruvian side at a point where the elec- 
trochemical industries can be undertaken. 
The water to be taken from the Peruvian 
territory can be utilized by means of one 
or several falls, and can eventually be em- 
ployed for irrigation after having passed 
through the turbines. To the objection 
which might be raised to this development, 
because there are a number of rivers which 
descend on the Pacific side and which 
fall from 4,000 to 5,000 metres, repre- 
senting hundreds of thousands of horse- 
power which could be developed more 
easily than the Titicaca plan, it may be 
answered that the first case would involve 
the carrying away of water now necessary 
for irrigation and already insufficient; 
while in the latter case 100 cubic metres 
of water per second, which at the present 
time is lost, would be made available for 
irrigation. 
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BOOK REVIEWS. 


“Tables des Intérêts Composés Annuités 
et Amortissements.” A. Arnaudeau. Paris. 
Gauthier-Villars, Imprimeur-Libraire. Paper. 


125 pages. 7% by 11 inches. Price, 10 
francs. 


Thies is a set of five interest tables for 
use in computing interest and deprecia- 
tion at different rates for various periods 
up to 400 years. 

“Les Accumulateurs et les Piles Elec- 
triques.” J. A. Montpellier. Paris. B. 


Balliére et Fils. Cloth. 305 pages. 41% by 
7 inches. 130 figures. Price, 5 francs. 


The book is divided into two parts, the 
first being devoted to a consideration of 
secondary or storage batteries and the 
second to primary batteries. That part 
on storage batteries gives a very brief dis- 
cussion of the theory and describes in 
some detail the different types of element. 
Regulating and safety devices are con- 
sidered at some length, as well as the most 
suitable switchboard arrangements. In- 
structions are given for the care and repair 
of these batteries. Part two, dealing with 
primary cells, describes the various types 
of cell most generally emploved. 

“Whittaker’s Electrical Engineer’s Pocket 
Book.” Second Edition. Edited by Kenelm 
Edgcumbe. New York. The Macmillan 
Company. Flexible leather. 541 pages. 


4 by 614 inches. 161 illustrations. Supplied 
by the ELEcTRICAL REVIEW at $1.50. 


In the second edition of this handy little 
book several chapters have been fully re- 
vised. That on the subject of dynamo 
design has been gone over carefully and 
the section on central stations has been 
much enlarged. The book gives the usual 
tables of units and measures, and mathe- 
matical constants and electrical data. The 
elementary theory of electricity and mag- 
netism is briefly discussed and the char- 
acteristics of different electrical machines 
are described and their applicability to 
various purposes indicated. The book is 
intended to furnish the electrical engineer 
with information on branches of the art 
other than the one in which he is engaged. 


“A Practical Treatise on the Steam En- 
gine Indicator and Indicator Diagrams.” 
Second edition, revised and enlarged. W. 
Worby Beaumont. New York. D. Van 
Nostrand Company. Cloth. 261 pages. 5% 
by 814 inches. Illustrated. Supplied by the 
ELECTRICAL REVIEW at $2.50. 


The intention of the author has been 
to make this book a concise guide to the 
objects, construction and use of the in- 
dicator and to the interpretation of in- 
dicator diagrams. The fundamental prin- 
ciples of the indicator are given and the 
development of this instrument from the 
time of Watt down to the present day is 
followed. Directions are given for attach- 
ing the instrument to the engine and for 
taking diagrams. Instructions for inter- 
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preting the diagrams and for constructing 
the theoretical lines from those obtained 
are given also. The use of the indicator 
for single, compound and multiple-expan- 
sion engines, and also for internal-tom- 
bustion engines, is described carefully, 
and some interesting applications to other 
purposes are shown. A brief chapter tells 
how diagrams taken from engines out of 
adjustment should be interpreted. The 
hook forms a complete treatise on the en- 
gine indicator. 

“Alternating Currents—Their Theory, Gen- 
eration and Transformation.” Alfred Hay. 
New York. D. Van Nostrand Company. 
Cloth. 291 pages. 6 by 8% inches. Illus- 
trated. Supplied by the ELECTRICAL REVIEW 
at $2.50. 

An effort is made here to present a prac- 
tical treatise on alternating currents. 
The method of treatment is somewhat 
different from that usually adopted. After 
giving a brief treatment of periodic cur- 
rents and the reactions which they set up, 
the author passes to the consideration of 
measuring instruments, discussing first 
the theory of the wattmeter and the effect 
upon it of self-induction, capacity, eddy 
currents, etc., and shows what correction 
factors are necessary for errors due to 
the wattmeter itself and for unbalanced 
conditions of the external circuit. Var- 
ious types of measuring instruments are 
described, some of them in detail. This 
is followed by a discussion of the direct- 
current dynamo as an alternator and 
then comes a discussion of alternator de- 
sign. Next the subject of transformers is 
considered. This is followed by a chapter 
on the induction motor and another upon 
the synchronous motor. In each case it 
is endeavored to give practical informa- 
tion rather than theoretical deductions. 
The various methods of predetermining 
alternator regulation are discussed briefly, 
as well as a number of methods for con- 
ducting tests of generators, motors and 
transformers. The new types of alternat- 
ing-current commutating motor receives 
a brief consideration, and a good deal of 
space is given to matters which are of 
recent origin and hence not generally 
found in textbooks. 

“Motive Power and Gearing for Electrical 
Machinery.” E. Tremlett Carter. Second 
edition, revised in part by G. Thomas- 
Davies. New York. D. Van Nostrand Com- 
pany. Cloth. 672 pages. 6 by 814 inches. 
Illustrated. Supplied by the ELECTRICAL RE- 
VIEW at $5. 

The second edition of this well-known 
treatise on the theory and practice of the 
mechanical equipment of power stations 
for electricity supply and for electric 
power and traction was revised in part by 
the author. His death unfortunately in- 
terrupted the work, but it was later taken 
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up by Mr. Thomas-Davies and completed. 
The latter is particularly responsible for 
the revision of the chapters dealing with 
recent advances in the art, such as the de- 
scription of typical steam engines, meth- 
ods of testing, the use of superheated 
steam and the steam engine in relation to 
electric power. He has also revised and 
largely rewritten the two chapters on 
steam-power stations and gas and water- 
power stations, bringing these subjects up 
to date. Of the general character of the 
book but little need be said. It discusses 
first the fundamental principles underly- 
ing the production of mechanical energy 
and the transformation of this into elec- 
trical energy, and goes pretty thoroughly 
into the principles’ of thermodynamics. 
It discusses fuels and describes the proper 
methods of boiler setting. The theory of 
the action of steam, gas and oil engines 
comes in for a thorough treatment, atten- 
tion being called to the various attempts 
to improve upon the Otto cycle. The use 
of belts, ropes and couplings of various 
kinds is taken up briefly. The chapter on 
steam-power stations deals principally 
with English or European power-houses. 
The same may be said of the chapter on 
gas and water-power stations, although 
here the plants at Niagara Falls receive 
a good deal of attention. 
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Report of the New York State Com- 


mission of Gas and Electricity. 


The first annual report of the New 
York State Commission of Gas and Elec- 
tricity shows some interesting facts. The 
total bonds and stock issued by all light- 
ing and power companies of the state 
amount to $531,251,468.33, equal to about 
$75 per inhabitant of the state. There are 
399 operative companies, of which seventy- 
one pay dividends on the stock. Of the 
156 electric companies thirty-four pay 
dividends, and of the fifty gas and elec- 
trie companies fourteen pay dividends. 
Individual and municipal plants repre- 
sent an investment of $1.101,348.92. 

The report does not give separately the 
gas and electric companies, but states that 
the amount of gas of all kinds sold to 
consumers is 36,397,747,816 cubic feet 
and the amount sold for public lighting 
is 1,569,446,124 cubic feet. 

The report gives some interesting facts 
regarding the increase in stock and bonds 
of the gas companies since 1900. The pre- 
ferred stock of gas companies was 1n- 
creased from $15,538,400 to $23,710,000, 
and the common stock from $101,492,116 
to $130,837,111, and the amount of gas 
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sold from upward of twenty to upward 
of thirty billions cubic feet. The approxi- 
mate increase of forty to fifty per cent, 
and about the same proportion of increase 
is shown in the capitalization of electrical 
companies except as to stock increase, 
which is about twenty-five to thirty ner 
cent. 

The municipal lighting industry shows 
thirty stations as compared with twenty- 
eight in 1900, with an authorized bonded 
indebtedness of $563,978, as compared 
with $519,340 in 1900. 

The companies in New York city have 
seventy-eight per cent of the bonds and 
stock issued by companies in the state, and 
furnish ninety-three, per cent of the gas 
sold to consumers. The average capitali- 
zation of companies furnishing gas alone 
is $5,194,213, while the average outside of 
New York city is $767,944. Of the purely 
electric companies New York city fur- 
nishes seventy-one per cent of the total 
capitalization and seventy-seven per cent 
of the number of commercial incandescent 
lamps of the entire state. Nearly one- 
half of the entire public enclosed arc 
lamps are in New York city, and 3,250 
open arc lamps as against 2,045 in the rest 
of the state. 

Of the 399 companies covered in the 
report 156 are electric, fifty-one coal and 
water gas, seventeen oil gas, thirty-eight 
natural gas, twenty-two acetylene gas, 
thirty municipal electric and three muni- 
cipal gas. 

The average maximum and minimum 
price of gas supplied by gas and electric 
and gas companies $1.56 and $1.30 for 
coal and water gas for lighting; oil gas, 
$1.98 and $1.74; acetylene, $14.58 and 
$14.05. If the companies are taken out- 
side New York city the average is larger. 
The average stock and bond capitalization 
of electric companies issued is $1,188,251; 
of coal and water gas companies, $5,194,- 
213, and of gas and electric companies, 
$1,475,588. The capitalization would be 
lower if the New York city companies 
were not included. 
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ELECTRIC STAGE LIGHTING AT NEW 
STADT THEATRE AT NURNBERG. 


BY FRANK C. PERKINS. 


The accompanying illustration, Fig. 1, 
shows the general arrangement of the 
electric stage lighting equipment of the 
City Theatre, at Nürnberg, Bayern, Ger- 
many, as recently installed by the Sie- 
mens-Schuckert Werke, of Berlin. There 
are nine sections of vertical lamps on each 
side of the stage in three colors, each sec- 
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tion having a wire guard and provided 
with switches at the base for separate con- 
trol when desired, as noted in the accom- 
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tions extending the whole width of the 
stage overhead and several shorter sec- 
tions, as indicated in illustration, Fig. 1. 
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Fie. 1.—ELECTRIC Stace Liaatine,*Stapt THEATRE, NÜRNBERG, GERMANY. 


panying illustration, Fig. 2. The over- 
head hanging lights are mounted in 


Fie. 2.— ARRANGEMENT OF ELECTRIC SIDE 
LIGHTS. 


frames, with sprocket chains and pulleys 
for adjusting at any angle desired, as 


The lamps are all arranged in groups of 
three colors, each of thirty-two candle- 


Fig.4. —ARRANGEMENT OF FOOTLIGHTS. 


power, operating on 250-volt circuit. The 
footlight section is also provided with 
guards and mounted in frames of the type 
noted in the accompanying illustration, 
Fig. 4. Portable reflectors are also pro- 
vided, mounted on tripods, with twelve 
and twenty-four lamps in each section, 
arranged in rectangular form and also in 
circular frames. The Stadt Theatre, at 
Niirnberg, is also provided with footlights 
in the wings, as indicated in the illustra- 
tion, Fig. 1, all of the connections to 
the vertical lamps sections in the wings 


Fic, 8.—ARRANGEMENT OF Drop Licuts. 


shown in the three-color hanging section 
in Fig. 3. There are seven of these sec- 


being made through the floor with junc- 
tion boxes and conduits. 
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Electric Equipment for the Simplon 
Tunnel. 

The question of using electricity as 
motive power for the Simplon tunnel in 
Switzerland has formed the subject of 
extensive studies by all the Swiss elec- 
trical manufacturing and engineering 
concerns. The advantages of electric trac- 
tion were early realized by the Swiss gov- 
ernment railway authorities. But the 
importance of the Simplon line as an 
international line made it impossible to use 
any system which had not already proved 
entirely satisfactory in continued opera- 
tion, inasmuch as a break-down would 
have had the most serious consequences. 
For this reason years went by without 


any decision one way or another. To-day 


there are several example’ of successful 
use of electricity as motive power on 
trunk lines, and the experience gained on 
these roads definitely decided the Swiss 
government toward the end of last year 
in favor of electric traction for the Simp- 
lon tunnel, more particularly also, because 
it was found almost impossible to provide 
proper ventilation for this tunnel if steam 
locomotives had to be used. It is well 
to point out in this connection that the 
Simplon tunnel is about thirteen miles 
long, or the longest tunnel in the world. 
The difficulties encountered elsewhere 
with smoke were therefore greatly intensi- 
fied in this case. 

The electric system to be used for 
the Simplon tunnel is the well-known 
three-phase alternating-current system 
already employed on the Lugano rail- 
ways (1896), the Gorner Grat railway 
(1898), the Jungfrau railway (1898), 
the Stanstadt-Engelberg railway (1898), 
the Burgdorf-Thun railway (1899) and 
the Schwyz railway (1901), all in Switzer- 
land, and the Valtellina railways (1902), 
in Italy. 

The conditions under which the service 
is to be operated are as follows: 

On each side of the tunnel, which, as 
above stated, is about thirteen miles long, 
hydroelectric plants are now already in- 
stalled and these were used during the 
construction of the tunnel to generate the 
energy required by various boring and 
other machinery. These two power sta- 
tions at Brigue and Iselle produce three- 
phase alternating currents at 3,300 volts 
and fifteen cvcles per second, and inas- 
much as the electric zone will at first be 
limited by the tunnel division proper, the 
electric currents will be fed directly into 
the overhead contact line without the use 
of any transformer or feeders. The con- 
tact line consists of two hard-drawn cop- 
per wires, suspended by means of special 
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insulators from cross-suspensions, which 
in their turn are fastened to the walls of 
the tunnel by means of special hooks. 
Such suspensions are provided about 


_ every twenty-five yards, which distance 


was considered to be sufficiently small, in 
view of the fact that the more or less even 
temperature of the tunnel would prevent 
serious changes in the sag of the wires. 
The track will serve as the third conduc- 
tor for the three-phase system and will be 
properly bonded. In the centre of the tun- 
nel there is a piece of double-track, which 


_will permit the passing or crossing of 


trains in cases of delays, etc. In nor- 
mal service trains are not supposed to 
pass or cross each other. This piece of 
double-track will have suitable aerial 
switches at both ends, arranged so that 
the trains will always be in contact with 
both of the overhead wires, and therefore 
always in position to be electrically oper- 
ated at will. The centre of the tunnel is 
also equipped with section switches, by 
means of which the two halves of the line 
may be isolated, and each thrown on its 
own power-house, while in normal service 
the two will be operated in parallel. 

The trains arriving at either end of the 
tunnel will have their steam locomotive 
uncoupled and an electric locomotive put 
in its place, which will then haul the train 
through the tunnel. At the other end 
the electric locomotive will be uncoupled 
and the train will be hauled by steam to 
its destination. For a start it will there- 
fore only be necessary to equip electrically 
the tracks pertaining to the two termi- 
nal vards. In some cases there are five 
such tracks side by side, and it was there- 
fore decided to use iron poles throughout, 
by means of which the overhead contact 
wires will be suspended from cross-sus- 
pensions similar to those inside the tun- 
nel. Where several tracks have to be 
spanned by one cross-suspension, the latter 
is strengthened by a special additional 
cross-wire, in the shape of a catenary, 
which gives the greatest stability with 
the least strain on the poles. 

The locomotives to be used are partly 
some which are now in operation on the 
Valtellina line, and which were built 
hy Ganz & Company and lent by the 
Italian to the Swiss government, and 
partly locomotives which were originally 
built by Brown, Boveri & Company for 
the Valtellina line, but which the Italian 
government permitted to be turned over 
to the Swiss government for use in the 
Simplon tunnel. The locomotives have 
three-coupled driving axles carrving about 
seventy-five per cent of the total weight, 
and two pilot axles carrying the rest. Each 
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locomotive ig equipped with two motors 
driving the drivers by means of coupling 
rods without the use of gears. The nor- 
mal output of these motors is about 900 
horse-power, the maximum output about 
2,300 horse-power. There are two normal 
speeds of about twenty-one and forty-two 
miles per hour. The total weight of each 
locomotive is about sixty-two tons. The 
normal grade on the north side of the tun- 
nel is 0.2 per cent, the normal grade on 
the south side is 0.7 per cent, the maxi- 
mum grade in the stretch now to be 
electrified is one per cent. The service 
provides for hauling passenger trains 
weighing 365 tons and freight trains 
weighing about 500 tons. Passenger 
trains are to be run from Brigue to Iselle 
in twenty minutes, from Iselle to Brigue 
in thirty minutes. Freight trains will 
use in either direction about forty min- 
utes. Trial runs will probably take place 
during the month of April and May, so 
as to have everything ready for the for- 
mal opening on June 1. 

It is rather interesting to note that 
the choice of the Swiss government for 
the equipment of this most important 
railroad fell upon the three-phase alter- 
nating-current system, which for some 
reason or other has not been given the 
approval of American engineers in gen- 
eral, though it is warmly advocated by 
Mr. C. L. de Muralt and has been ap- 
proved for certain cases by Messrs. L. B. 
Stillwell and F. N. Waterman, the latter 
having read an interesting paper at the 
last Asheville convention of the Ameri- 
can Institute of Electrical Engineers 
which described detailed tests made by 
him on some of the European three-phase 
roads. Mr. C. L. de Muralt has, in sev- 
eral papers before the Institute, given in- 
teresting information concerning most of 
these European roads, and also made com- 
parisons between the three-phase and the 
better known direct-current and single- 
phase alternating-current systems. 

The decision of the Swiss government to 
use the three-phase system is undoubtedly 
due in a great measure to the fact that 
this system has been used for heavy trac- 
tion over long distances, and, furthermore, 
to the fact that the investigations of the 
special committee appointed for the pur- 
pose of studying the results obtained by 
electric operation in general, showed that 
the reliability of this system in continued 
service is beyond doubt, and that the 
actual costs of repairs are extremely low. 
This latter is not strange if we consider 
that the three-phase system does not use 
any commutator on its motors, which 
means, of course, that that great part of 
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the cost of maintenance is entirely ab- 


sent. 


The general arrangement of this trac- 


tion plant, as well as the details of con- 
struction of the locomotives, clearly show 
the intention of using to the fullest ex- 
tent the constructive simplicity inherent 
in three-phase motors. Special care was 
taken to make all electrical parts as acces- 
sible as possible, and the security of serv- 
ice was increased by several very ingeni- 
ous interconnecting devices, by which it 
is practically impossible for the motorman 
to make any wrong move. For instance, 
all boxes enclosing controlling and regu- 
lating apparatus can only be opened after 
the current-collecting device on the roof 
of the locomotive has been lowered by 
compressed air and is no longer in contact 
with the overhead line. Then, again, the 
current-collecting device can only he 
raised when the controller is on the zero 
point and other combinations, all tend- 
ing to increase the security of manipula- 
tion. 


EEN 
The West Virginia Independent 
Telephone Association. 
The second annual convention of the 
_ West Virginia Independent Telephone As- 
sociation was held in Parkersburg, W. Va., 
Thursday and Friday, February 22 and 23. 
The association is composed of fourteen 
companies, as follows: 

National Telephone Company, of Wheel- 
ing; the Consolidated Telephone Company, 
of Clarksburg, Grafton and Fairmont; the 
West Virginia Western Telephone Com- 
pany, of Wheeling; the Huntington 
Mutual Telephone Company, of Hunting- 
ton; the Charleston Home Telephone Com- 
pany, of Charleston; the Weston Central 
Telephone Company, of Weston ; the Buck- 
hannon Telephone Company ; Bigley Tele- 
phone Company; Point Pleasant Tele- 
phone Company; Ravenswood Telephone 
Company; Pennsboro & St. Marys Tele- 
phone Company; Parsons Telephone Com- 
pany; Mountain State Telephone Com- 
pany, and the Mannington & Smithfield 
Telephone Company. 


Papers were read, and the following offi- . 


cers elected: president, W. C. Handlan, 
Wheeling ; vice-presidents, first district, J. 
H. Wise, Cameron; second district, W. M. 
Cayton, Parsons; third district, J. W. 
Downs, Buckhannon; fourth district, 
Hugh Amos, Burnsville; fifth district, L. 
H. Hutchinson, Huntington; secretary, A. 
C. Davis, Parkersburg; treasurer, Lloyd 
Beghley, Weston. 

_ Delegates to the convention of the Na- 
thonal-Interstate Telephone Association 
were elected as follows: L. H. Hutchinson, 
W. C. Handlan and A. C. Davis. 
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Hydroelectric Plants of the United 
States, Canada and Mexico. 

Under the title, “Hydroelectric Plants 
of the United States, Canada and Mexico,” 
Arthur W. Clapp, M. E., E. E., 1164 
Monadnock block, Chicago, Ill, will 
shortly give to the electrical engineering 
field the first volume of one of the most 
exhaustive treatments of this branch of 
the electrical industry that has been pub- 
lished for some time. Every plant of over 
500 horse-power capacity, in the countries 
covered, will be described with the object 
of laying before the profession the inti- 
mate details of each hydroelectric power 
plant, its equipment, its location, its pur- 
pose and unique features. 

The author announces that but few of 
the plants described in this work have ever 
appeared in print of any form, and the 
manner in which the matter is presented 
in the separate articles will bring the sub- 
ject vividly before the reader. 

The work will be in two or more vol- 
umes of 500 pages each. Each plant de- 
scribed is illustrated with photographs 
grouped on one page. The description of 
the plant gives the following subjects in 
detail: hydraulic features, construction of 
dam and power-house, detail of electrical 
and switchboard equipment and pole line, 
each article consisting of from 3,000 to 
5,000 words. There are in all about 350 
hydroelectric plants of over 500 horse- 
power in the countries above mentioned. 
To date about 250 have been described in 
the material received. 

Accuracy as to data furnished will be 
the main feature of the work, the statis- 
tical matter being furnished by engineers 
now in control of the individual plants or 
by those under whom the plant was con- 
strueted. Before publication final proofs 
will be submitted to each company operat- 
ing the plant described for correction. 

This work to the extent of 2,500 copies 
is to have a free distribution among the 
electrical engineers in charge of the plants 
described and to those parties who contem- 
plate the erection of hydroelectric plants. 
This distribution is made possible by the 
cooperation of a number of companies who 
are interested in the manufacture of hy- 
droelectric equipment. A compilation of 


this character will be of great assistance 
as a reference book for years to come, and 
the author will be pleased to receive any 
information or statistics that will be of 
interest to the profession and valuable for 
publication in these volumes. As there 
will be an excess of a few copies of this 
work, Mr. Clapp will furnish gratis a 
complete set of the volumes to any reput- 
able engineer or company upon applica- 
tion. 
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Missouri State Telephone Associa- 
tion Effects Plan of Organization. 
On February 23, at the closing session 

of the Kansas City, Mo., mecting of the 

Missouri Independent Telephone Associa- 

tion, the details of a consolidation of all 

the companies were worked out. The state 
was divided into two sections, north and 
south of the Missouri river. The north 

section comprises districts Nos. 1, 2, 3 

and 4, the remaining five districts forming 

the southern division. A merger of these 
sections will be effected, and when the situ- 
ation warrants there will be but one gen- 
eral operating company. For the present 
there will be two companies, which will 
be organized as soon as possible. The de- 
tails of the formation of the two com- 
panies will be handled by a committee for 


the whole state, composed of G. W. 
Schweer, Windsor; J. F. Barnet, Rutledge; 
Edward Hook, Appleton City; W. B. 
Scruggs, Harrisonville; H. McHenry, Jef- 
ferson City. | 


The New York Electrical Club. 

The board of governors of the New 
York Electrical Club held a meeting on 
February 27 and elected officers as fol- 
lows: president, J. P. Hall; vice-presi- 
dent, Henry L. Shippy; treasurer, Charles 
P. Scott; secretary, R. B. Corey. 

Members of the house committee were 
elected as follows: Charles I. Hills, R. B. 
Corey. 

The membership committee elected is 
as follows: Henry L. Shippy, E. B. 
Latham, E. S. Keefer and H. T. John- 
son. 

The club is arranging to lease a portion 
of a building downtown, and the house 
committee is preparing to furnish the 
rooms and hopes to have these ready for 
the club about the middle of March or 
the first of April. 

The board of governors of the club is 
as follows: J. P. Hall, Henry L. Shippy, 
Charles P. Scott, R. B. Corey, Charles I. 


Hills, Charles W. Price, E. B. Latham, 
E. S. Keefer and H. T. Johnson. 


The National Electric Light 
Association. 

It is announced that the interest shown 
in the coming convention of the National 
Electric Light Association, to be held at 
Atlantic City, N. J., June 5 to 8, is quite 
unprecedented at so early a date. The 
growth of membership in all classes has 
been considerable, the recent applications 


creating a new record. A number of manu- 
facturing companies have applied for 
membership in the association for the pur- 
pose of securing exhibit space at the next 
convention. 
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The Insulating Cost in the Manufac- 
ture of Dynamo-Electric Machinery. 

Some interesting graphical data are 
given in the London Electrical Engineer, 
February 16, by Mr. H. M. Hobart which 
show the relative costs for the different 
processes in the manufacture of electrical 
machinery, particularly with respect to 
the cost of insulation. Mr. Hobart di- 
vides the subject into several parts, show- 
ing first the cost of insulating the com- 
mutator, next the cost of insulating the 
armature of direct and alternating-cur- 
rent machines. Finally the cost of the 
field insulation is taken up for direct and 
for alternating-current machines, Curves 
are given, showing the variation in the 
cost of each of these factors for machines 
of different types, and also for the total 
cost of constructing each part of the ma- 
chine. Machines varying in output from 
200 or 300 to 4,000 kilowatts, and 
in voltage from 500 to 12,000 are dis- 
cussed. In order to avoid unduly compli- 
cating the subject certain assumptions 
are made, but it is believed that these do 
not affect the result essentially. For ex- 
ample, the cost of commutator insula- 
tion varies from thirty-five per cent of 
the total insulating cost in small ma- 
chines up to fifty per cent in large ma- 
chines. These costs are for the insula- 
tion in form ready for use. No attempt 
is made to consider the cost of manufac- 
turing the finished insulation from the 
raw materials. Also, the labor for insu- 
lating the field spools is so closely asso- 
ciated with that of winding them that 
they can not be separated, so that the 
total cost for this is charged against insu- 
lation. It is found that the cost of com- 
mutator insulation is generally between 
seventy-five cents and $1 per square deci- 
metre of peripheral surface of the com- 
mutator. This value tends to be higher 
in 500-volt machines and lower in 100- 
volt. It also decreases slightly with in- 
creasing size of commutator. The cost 
of commutator insulation is generally be- 
tween two and four per cent of the total 
shop cost of the machine. Although the 
price of labor varies considerably in dif- 
ferent countries, it has been found that 
the most expensive labor generally gives 
the cheapest work, but the difference is 
so small that the figures for one country 
can be used with close approximation to 
obtain results in other countries. These 
data are given in various forms, one set 
of diagrams showing the cost of material, 
labor and other manufacturing charges 
in percentage of the total cost of the ma- 
chine. Another set shows the cost of insu- 
lating the armature in terms of the weight 
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of armature copper; another a similar 
set of curves for estimating the insulat- 
ing costs of both armatures and fields in 
terms of the weight of the copper. Ex- 
amples are given, showing how these 
curves may be used to determine the best 
design of a machine for any particular 
case. For example, it is found that if 
the insulating cost of the machine is not 
to be more than five per cent of the total 
shop cost, a machine for 3,000 volts can 
not be constructed for over 200 kilowatts, 
while a machine for 12,000 volts could 
be as large as 2,000 kilowatts. 


The Chesapeake & Potomac 
Telephone Company. 

The report of the board of directors 
to the stockholders of the Chesapeake & 
Potomac Telephone Company for the year 
ended December 31, 1905, shows a total 
revenue of $1,953,735.11. There were 
total expenses of $1,464,545.74. The net 
earnings were $489,189.37. The interest 
charges were $281,169.28, and $147,160.21 
was charged to depreciation. The credit 
balance to surplus was $60,859.88. Sub- 
stantial progress was made during the year 
in reconstructing the plant throughout the 
territory. The company has begun con- 
struction on a nine-story, fireproof build- 
ing on Light street, in Baltimore. In this 
building a new exchange, to be known as 
St. Paul, will be installed to replace that 
destroyed by the fire of February 7 and 
8, 1904. A building on Walbrook avenue, 
in which the Walbrook exchange will be 
located, has been purchased. The under- 
ground plant in Baltimore has been large- 
ly extended. It is purposed to continue 
this work during 1906, extending the un- 
derground system and removing overhead 
wires in various parte of the city. Simi- 
lar work has been carried on in Wash- 
ington, about thirty-eight miles of duct 
having been constructed, and the overhead 
lines removed or greatly reduced in num- 
ber. 

Various modifications of charges for 
service in Baltimore, Washington and 


other parts of the territory have been made. 


during the year, one of which was the 
reduction of rate for measured service 
private branch exchange stations from $12 
to $6 per annum. Much construction and 
reconstruction: work has been done in the 
company’s territory outside of Baltimore 
and Washington. This includes all of 
Maryland lying west of Chesapeake bay 
and the counties of Jefferson, Berkeley, 
Morgan, Hampstead, Mineral, Grant and 
Hardy in West Virginia. Exchanges were 
opened at eighteen towns, and approxi- 
mately 500 miles of line connecting some 
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1,500 farmers’ stations were constructed. 
A fireproof building specially arranged to 
meet the company’s needs was erected at 
Annapolis, and a suitable building was 
purchased at Hagerstown. 


< 
Explosion Due to Radium. 

A brief account is given in the 
Physikalische Zeitschrift (Leipsic), Janu- 
ary 15, of a severe explosion of a 
glass tube containing twenty-five milli- 
grammes of the purest radium bro- 
mide which was being studied by Herr 
Julius Precht. The radium salt was 
contained jn a small tube two milli- 
metres in diameter, and with walls one- 
half millimetre thick. The salt first had 
‘been heated for a long time at 150 de- 
grees centigrade in order to drive off 
part of the water of crystallization. It 
was in a finely pulverized state. The tube 
was sealed up on December 27, 1904, and 
since that time it had been used for many 
measurements in an ice calorimeter, and 
toward the end of November of last year 
it was submerged a number of times in 
liquid air, and then brought again to the 
temperature of the room. This was done 
without any accident until after the 
seventh immersion. Then the tube sud- 
denly exploded with a loud noise after 
it had been laid upon a wooden table for 
three minutes. The shock of the explo- 
sion was so great that glass in a neigh- 
boring microscope was broken, and the 


-radium bromide was distributed widely 


throughout the room, practically none re- 
maining upon the table. However, nearly 
all the fragments of the glass tube were 
found upon the table in close proximity 
to the point where the tube had rested. 


From these observations Herr Precht con- 
cludes the explosion was not due to 
strains induced in the glass tube on ac- 
count of its rapid change in temperature. 
It must, therefore, have been due to press- 
ure created in the tube by the radium, 
caused possibly by the liberation of the 
emanation or of helium which had been 
accumulating in the tube since it had been 
sealed. The dimensions of the tube show 
that the pressure required to shatter it 
was about twenty atmospheres, which 
must have been developed during the 
eleven months after the tube had been 
closed. A similar incident has been noted 
by E. Dorn, who stated that a large tube 
had exploded six months after sealing. 
Mme. Curie also made a note of the burst- 
ing of a glass tube two months after some 
radium salt had been sealed within it. The 
author has undertaken to investigate the 
matter thoroughly in order to determine 
the rate at which pressure is developed 
within a sealed tube. Je publishes this 
note in order to call attention to the dan- 
ger of explosion which mav exist in tubes 
which have been sealed up for some time. 


March 10, 1906 


Electrical Patents. 


An improved switch or circuit-breaker 
for high-potential circuits has been in- 
vented by Edwin W. Rice, Jr., Schenec- 
tady, N. Y., and he has assigned it to 
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SWITCH OR CIRCUIT-BREAKER FOR HIGH- 
POTENTIAL CIRCUITS. 


the General Electric Company (812,880, 
February 20). The invention relates to 
means for opening and closing circuits 
carrying currents of high potential and 
large amperage. An essential feature of 
the invention consists in enclosing the 
point of contact rupture within a small 
closed chamber, which may contain oil, 
air, or any other insulating medium, and 
. by means of which the heat of the arc is 
utilized to reduce the cross-section of the 
arc stream by means of the rapid in- 
crease of pressure when the circuit opens, 
thereby permitting the arc to be ruptured 
by a shorter range of movement than 
otherwise. The improvements embody, 
also, means for operating the movable ter- 
minals without the presence of the op- 
erator in the immediate vicinity of the 
apparatus carrying the high-potential cur- 
rents, thereby ensuring his safety in 
manipulating it. To this end is provided 
some type of motor by which the movable 
electrndes may be operated with means 
for contzlling it at a distance from: the 
switch or circuit-breaker. It has been 
found convenient for this purpose to em- 
ploy an electrical control circuit, by which 
the closing and opening of the contact may 
be governed, and further increase the safe- 
ty of the apparatus by employing multiple- 
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pole contacts and sepdrately enclosing 


each pair of contacts within insulating 
fireproof cells. 

Herschel C. Parker, of New “York, 
N. Y., has obtained a patent of the United 
States (812,872, February 20) on an im- 
proved incandescent electric lamp, assign- 
ing it to the Parker-Clark Electric Com- 
pany, Jersey City, N. J. The invention 
relates to improvements in incandescent 
lamps, and particularly to that variety 
of incandescent lamps in which the in- 
candescent body is contained in a protec- 
tive tube, which is highly refractory and 
permeable to light, as opposed to that 
class of lamps in which an incandescing 
filament is. contained in a vacuum or in 
which a tube, which is a non-conductor at 
low temperature and a conductor at high 
temperature, is used with an inside con- 
ductive coating to heat the tube to in- 
candescence and make it conductive, or in 
which a tube is used having an inside 
coating and a gaseous inner conductor. An 
electric incandescent lamp, comprising a 
tube of highly refractory material which 
is permeable to light, a conducting film 
on the inner surface of the tube, a non- 
conducting packing filling the tube, ex- 
cept at points near. the ends, a packing 
of a relatively good conductor at the tube 
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ends, leading-in wires connecting with the 
conductive packing and a seal for the 
tube ends. 

Fred C. Arey, of Chicago Heights, Ill., 
has obtained a patent (812,803, February 
20) on an improved tool for bonding rails. 
The invention relates, in general, to im- 
plements for radially expanding a wire 
or rod by axial compression and more 
particularly to toole for uniting the ter- 
minals of bonds to railroad rails. The 
invention consists in the combination with 


389 


a pair of pivotally united jaws spaced 
apart to straddle the head of the rail 
and extend downwardly, opposite a given 
point in the rail-web, of a pair of toggle 
links interposed between and operatively 
connected to said jaws, means for operat- 
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ing said toggle links to move the free 
ends of the jaws toward a common point 
in the rail-web, and means carried by the 
free ends of said jaws for rigidly en- 
gaging a wire at predetermined points. 

< 


The Railway Signal Association. 


The next meeting of the Railway Sig- 
nal Association will be held at the Great 
Northern Hotel, Chicago, Ill., Monday, 
March 19, beginning at 10 a. M. sharp. 
It is expected that three sessions will be 
held. 

At this mecting a new constitution and 
by-laws will be presented for adoption. 
Mr. F. B. Corey, railway engineering de- 
partment, General Electric Company, 
Schenectady, N. Y., will read a paper en- 
titled “Charging of Storage Batteries 
from Alternating-Current Circuits.” Mr. 
W. N. Spangler, supervisor of signals, 
West Jersey & Sea Shore Railroad, will 
read a paper entitled “Substituting Track 
Circuits for Detector Bars.” Mr. W. A. 
D. Short, signal engineer of the Illinois 
Central Railroad, will read a paper en- 
titled “Power-Operated Distant Signals.” 

The secretary of the association ig Mr. 
H. S. Balliet, 335 Madison avenue, New 
York city, 
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The Mansfield, England, Electrical 
Undertaking. 

An interesting feature of the mu- 
nicipal electric light and power plant of 
Mansfield, England, is the installation of 
refuse destructors in an adjoining build- 
ing, the steam from which is delivered to 
the generating station. Mansfield has a 
population of 28,000 inhabitants. The de- 
structor plant is designed to destroy 200 
tons of refuse per week, which is de- 
livered to it by the street cleaning de- 
partment. The destructor of the plant 
consists of three twin cells of the back- 
feed type, provided with a hot fan 
draught. -The refuse is tipped into a 
hopper behind the furnaces and is raked 
on to the latter from the clinkering floor 
in front. The twin cells are separated 
by a low central wall and are fired alter- 
nately, the arrangement of flues being 
such that the gases rising from the fur- 
nace, which have been freshly charged, are 
thoroughly mixed with those from the ad- 
joining cell, thus producing complete com- 
bustion and maintaining a high tempera- 
ture. The gases from these cells are 
passed under Babcock & Wilcox boilers, 
each of which has 1,200 feet of heating 
surface, and under the present conditions 
easily provide steam for a load of 200 kilo- 
watts. The fans for the hot blast are mo- 
tor-driven and discharge air through a 
heater in the flues to the under side of 
the destructor gases. The boiler house 
proper of the plant adjoins the destructor 
house and contains three boilers of. the 
Lancashire type. These use a cheap grade 
of fuel. The engine room contains three 
generating sets, two consisting of triple- 
expansion engines direct-connected to 
240-kilowatt, four-pole, compound-wound 
dynamos. The third set possesses some 
novel features. The generator is provided 
with commutating poles and the engine 
is fitted with inclined receivers. A storage 
battery with a rating of 1,000 ampere- 
hours is used in conjunction with the gen- 
erators. The plant supplies current for 
lighting the town and also for the local 
street railway.—Abstracted from the 
Electrical Review (London), February 
16. 

a 


The Critical Velocity and Balancing of 
| Steam Turbines. 


The introduction of high-speed prime 
movers has made the question of balanc- 
ing the rotating parts of them and of the 
generators of great importance. In this 


Literature. 


section of a serial on the design and con- 
struction of steam turbines, Mr. Frank 


Foster discusses the critical velocity of. 


turbine rotors and the methods of balanc- 
ing them. The critical speed of the rotor 
corresponds exactly with the natural fre- 
quency of transverse vibrations of the 
rotor, so that in order to determine the 
critical speed, all that is required is to 
determine, experimentally or otherwise, 
the frequency of transverse vibration of 
the rotor. This is done analytically and 
a formula deduced giving the critical 
velocity in terms of the constants of the 
machine. When the rotating part con- 
sists of a wheel mounted on a uniform 
shaft, an approximate result can be ob- 
tained by adding to the wheel a weight 
equivalent to 0.6 of the weight of the 
shaft and then computing the period of 
vibration. A more accurate method has 
been given by Dunkerly, who suggests the 
following empirical formula: 
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N= 


. in which N is the critical velocity of the 


combination and N, and N, the critical 
velocities of the two parts. This formula 
can be extended to three or more parts. 
In turbines of the action type the critical 
speed is usually from one-sixth to one- 
eighth of the running speed, and turbincs 
of this type should be started as rapidly 
as possible, in order to pass this point 
quickly ; hence they should be started un- 
loaded. The critical speed of reaction 
turbines should always be considerably 
higher than the normal running speed. 
since these machines have but small radial 
clearance; hence the rotor of such ma- 
chines can not be mounted on a slender 
shaft. The author then considers the 
more general case where the shaft is not 
of uniform diameter and the loads are not 
evenly distributed. He also discusses 
higher critical speeds and describes the 
method of procedure in balancing. To 
assist in securing a good balance the rotor 
should be accurately machined all over and 
the materials used should be homogencous. 
In any case, however, it is necessary to 
balance the rotor experimentally. Where 
the rotor consists of a central drum or 
shaft bearing several independent wheels, 
these should be balanced separately, for it 
is not sufficient in balancing a rotor to 
bring its centre of gravity into the axis of 
rotation. There must, in addition, be no 
unbalanced couple due to rotating masses. 


In practice the rotor should be balanced 
statically on parallel ways or, better, by 
means of an arbor with knife edges in its 
axis. For a rotating balance the parts 
should be revolved and a piece of chalk 
brought close up to the shaft while it is 
running. The side of the shaft which 
pulls out will receive a slight mark which, 
according to London, is-usually from fifty 
to ninety degrees ahead of the out-of-bal- 
ance mass. At very high speeds it is 
directly opposite. The rotor is then run 
in the opposite direction and a second 
mark obtained. The out-of-balance mass 
will then le midway between the two 
marks. Statical balance of the rotor of a 
Parsons turbine is said to take from one 
to six days. Balancing of the generator 
field is quite as difficult, and, unlike the 
turbine rotor, the field may come out of 
balance when running slowly, owing to 
the shifting of some of its wiring.—Ab- 
stracted from the Mechanical Engineer 
(London), February 17. 
a 
Electric Railway Engineering. 

Improved methods of railway-motor 
construction are discussed in this article 
by Mr. J. E. Webster. Recent improve- 
ments in railway motors have been made 
for the purpose of increasing their re- 
liability rather than their electrical effi- 
ciency, which allows of but little improve- 
ment. Careful and extended observations 
have been made to determine any points 
of weakness in material and design. As 
a result, the intervals between inspections 
necessary for safe operation have been 
greatly increased and the number of cars 
out of order decreased. Three years ago 
the intervals between inspections varied 
from 8,000 to 15,000 miles, or from one 
to three months on a time basis. To-day 
it is not unusual to have motors of the 
latest design in service for a year or more 
and to have them run 50,000 to 75,000 
miles without overhauling. Having elimi- 
nated so much of the trouble which calls 
for inspection, rigidity of construction be- 
comes of the first importance and accessi- 
bility secondary except as regards lubrica- 
tion. The wear of bearings in the older 
types of moior determined, to a great ex- 
tent, the number of inspections. By the in- 
troduction of oil and waste as a means of 
lubrication, in place of grease, the life of 
bearings has been so increased that this is 
no longer the controlling element. With 
respect to their size, railway motors may 
be divided into two groups: those below 
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eighty horse-power comprising the type 
used on city and smaller interurban cars, 
and those above eighty horse-power, which 
are used on heavy interurban, elevated 
and subway service. The principal reason 
for this grouping is the fact that with 
the smaller motors there is sufficient room 
between the car wheels and below the car 
body to allow the design of the motor to 
be unaffected by space limitations. The 
armatures are also sufficiently light to be 
conveniently handled from below the car 
in a pit. The motors of the largest type 
are so heavy as to make the use of a hoist 
or crane necessary in handling, and the 
long armatures make necessary the use of 
separate housings or bearing-heads extend- 
ing well inside the commutator and rear 
armature winding, in order to get suffi- 
cient length of bearing. Motors of the 
small type are split horizontally, and 
hence the poles are placed at an angle of 
forty-five degrees from the horizontal. 
Motors of the larger type are either split 
diagonally, and hence have poles hori- 
zontal and vertical, or else are of the box 
type, the frame being in one piece and 
the armature inserted from one side. To 
secure 8 rigid armature, two types of con- 
struction are employed. The older method 
is to assemble the commutator, the arma- 
ture heads and the laminations separately 
on the shaft, and to press them into posi- 
tion from the commutator end and hold 
them in place by a heavy nut in front of 
the commutator. A more recent construc- 
tion is to provide a one-piece spider or 
quill, upon which all parts of the arma- 
ture are built. This quill is then pressed 
upon and keyed to the shaft. A large 
commutator consisting of a large number 
of bars must be used in order to keep 
down the temperature. Ventilation, while 
it reduces the temperature of the motor 
_ under a given load, introduces dust into 
the machine, which is likely to injure the 
insulation, hence it is better to provide 
ventilating ducts, which prevent the air 
coming in contact with the insulation. 
In some designs the motor is sealed up 
and no ventilation is provided, but al- 
though this avoids the dust trouble, it 
reduces the rating of the motor. For 
Wire-wound armatures cotton insulation 
is customary, and not much is gained by 
an asbestos tape placed around it. Where 
a bar winding can be employed a mica 
tape forms a good construction. 'The con- 
siderations in laying out a bearing for oil 
lubrication are so to shape the waste reser- 
voir that the waste can not fall away from 
the journal; and, second, to provide for 
carrying and measuring the oil supply 
below the lowest point of contact of the 
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waste within the shaft. With the proper 
shape and size of waste reservoirs a small 
quantity of oil only is needed to give good 
lubrication. Bearings lubricated in this 
way show but slight wear after a year’s 
service.—Abstracied from the Electric 
Journal (Pittsburg), February. 


Series Transformers for Wattmeters. 

Alternating-current wattmeters and am- 
meters for currents of 100 amperes and 
upwards are usually supplied with series 
transformers. In this article Mr. L. W. 
Wild discusses the design of such trans- 
formers for use with wattmeters. The 
main object of this arrangement is to 
avoid the large errors due to the effect 
of eddy currents that occur when a con- 
ductor of large section is brought into 
the instrument itself. For instruments 
having a range of 200 amperes or less 
these eddy currents can be eliminated by 
winding the coils of the instrument with 
a cable consisting of a number of fine 
wires insulated from each other and 
stranded so that each wire occupies in 
its course every position in turn with 
regard to the central axis of the cable. 
For heavier currents this method of 
stranding becomes impracticable. He first 
calls attention to the errors arising from 
the use of heavy copper strip coils in 
the wattmeter. With an instrument giv- 
ing correct readings with direct current, a 
slight error occurs with alternating. cur- 
rents of unity power-factor, and this in- 
creases usually with a decrease in the 
power-factor. Sometimes the error 
amounts to over seven per cent. When 
a series transformer is employed, the trans- 
former must be carefully designed to ob- 
tain good results. The current ratio 
should be as nearly as possible equal to 
the winding ratio, and the phase differ- 
ence between the primary and secondary 
currents should be as small as possible. 
This result must be obtained by reduc- 
ing the core loss and magnetizing currents 
to a minimum and by paying very care- 
ful attention to the question of mag- 


netic leakage. The latter point is of the 


utmost importance. A test was made to 
demonstrate this by means of a trans- 
former of the core type with four coils 
arranged so that the primary and second- 
ary coils could be grouped on the same 
or on opposite legs of the core. When 
one primary and one secondary coil were 
placed on each leg, the error was small 
with unity power-factor and was only one 
per cent with a power-factor of 0.5. Ar- 
ranging the primary and secondary coils 
on opposite legs gave an error of four 
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and one-half per cent at unity power-fac- 
tor and seven and one-half with a power- 
factor of 0.5. The difference in accuracy 
is due entirely to magnetic leakage, which 
operates by causing the secondary current 
to lag behind the transformer volte, thus 
bringing it more nearly into phase with 
the magnetizing current, and secondly, by 
increasing the transformer volts. In order 
to avoid this error the ampere-turns should 
be large and the magnetic reluctance 
small. The volts per turn should be as 
small as possible. These requirements are 
contradictory. However, it hardly pays 
to increase the area of the iron much 
above one square inch, nor to increase the 
ampere-turns above 1,000. The same re- 
sults are then given of a set of three 
transformers designed for use with a watt- 
meter having a current-carrying capacity 
of one ampere. The core of the trans- 
former was made up of iron stampings 
four by four inches outside, the opening 
within being two inches square. The 
stampings were built up so as to give an 
area of 1.3 square inches. The second- 
ary winding consisted of two coils of 500 
turns each, one on each side of the core. 
Three arrangements of primary windings 
were used: one consisting of fifty turns 
of No. 14 wire, having a range of ten 
amperes; another consisting of five turns 
of one and one-half-inch by 0.028 copper 
strip, giving a range up to 100 amperes; 
the third, one turn bent in an S-shape 
around the two secondary windings, giv- 
ing a range up to 1,000 amperes. The 
transformers complete weighed seven 
pounds, and it was found that the mag- 
netic leakage was entirely negligible. The 
testa made with these transformers showed 
that with a frequency of fifty cycles per 
second and a power-factor of unity that 
the core loss error was 0.4 per cent and 
the magnetizing current error was neg- 
ligible, giving a net error of 0.4 per cent. 
With a power-factor of 0.5, the magnet- 
izing current error was 1.4 per cent high, 
the core loss error, as before, 0.4 per cent 
low, the net error being one per cent. 
With a frequency of 100 cycles per sec- 
ond and unity power-factor, the core loss 
error was 0.2 per cent low, the magnet- 
izing current error, as before, negligible, 
leaving a net error of 0.2 per cent low. 
With a power-factor of 0.5, the magnet- 
izing current error was 0.9 per cent high, 
leaving a net error of 0.7. With a power- 
factor of 0.25 and a frequency of fifty 
cycles, the net error was 2.6 per cent high. 
With a frequency of 100 and the same 
power-factor, the net error was 1.8 per 
cent high. Curves showing the hystere- 
sis and eddy-current loss and the mag- 
netizing current loss for different fre- 
quencies are given. These show that the 
core loss increases as about the 2.7 power 
of the maximum, induction for values vary- 
ing from 200 to 400 lines per square 
centimetre. This result does not agree 
with the Steinmetz rule.—A bstracted from 
the Electrician (London), February 16. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


The New York Edison Company has 
recently distributed some attractive and 
valuable literature. One folder which has 
been of considerable utility, and which 
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PurraL CALL FoR RENEWALS. New York EDISON 


CoMPANY. 


has been distributed in various forms, 
comprises a list of charging stations. This 
gives the name, street number and tele- 


A FOLDER IN WooD VENEER FROM THE NEW YorK EDISON COMPANY. 


phone number of forty-odd charging sta- 
tions, the addresses being classified into 
districts. ‘The cover design is made up 
of a number of automobiles of various 
kinds. The accompanying illustration 
shows a postal-card which the Edison 
company is making use of, distributing 
these to its‘customers so that the data 
received, regarding renewal of lamps, may 
be concise and correct. These postal-cards 
are printed on different colored stock, 
according to the district in which they are 


Please call ‘t "f rt he Wee 


reproduction is given herewith, but this 
fails to bring out the attractiveness of the 
sample. The veneer is flexible, and as 
thin as an ordinary light-weight paper. 


Nee York Cnty 


To Hest Curling Iron 
To Heat Invalid Pad 


To Heat Doctor's Steriliser 


It takes the type well, and, as may be 
seen from the illustration, the text is just 
as readable as if printed on a smooth-cut 
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To Heat 34 lb. Iron (per bour) - 


To Heat Foot Warmer (per hour) et 


York Edison Company has been distribut- 
ing is reproduced herewith. This is a 
cost-card of heating and cooking with the 
Edison service. On the reverse side the 


New York Edison Company 


General Offices: 


55 DUANE STREET 


COST OF HEATING AND COOKING WITH 
EDISON SERVICE 


To Use 6 in. Stove—ag minutes - - - 
To Make Coffee (3% pe. urn) - - 

To Make One Waffle 

(per hour) To Boil Water (1 pt.)- -a.a 


To Use Chafing Dish (Standard sise— 1 g min.) 1 3/4 


HE names ot Manufacturers and Agents selling Electric Heating end Cooking 
Appliances will be found on the other side. 


A VERY ATTRACTIVE CosT-CARD FROM THE New YORK 


EDISON COMPANY. 


names of manufacturers and agents selling 
electric-heating and cooking appliances 
are found. There has been a considerable 
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THE FOLDER IN Woop VENEER OPENED UP. 


circulated. 
Another very attractive circular which paper. The color scheme was black and 
the New York Edison Company recently flat brick red, and the circular measured it has given to the use of current and the 


sent to a selected list of power users was three and one-half inches by six inches. sale of these appliances has been notice- 
printed upon very thin wood veneer. A Another attractive card which the New able 


demand for this cost-card, and the impetus 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Single - Phase Alternating - Current 
Equipment for Milwaukee Elec- 
tric Railway and Light Com- 
pany. 

The advantages attending the use of 
alternating current for the peculiar op- 
erating conditions of interurban trolley 
lines are again emphasized by. the an- 
nouncement that another company is 
about to install this system. In the South 
and West, where long-distance trolley 
lines with few stops are more numerous 
than in the more thickly settled eastern 
portions of the United States, the alter- 
nating-current system has been success- 
fully adopted by several companies, and 
the latest to decide upon this method 
is the Milwaukee Electric Railway and 
Light Company, Milwaukee, Wis. This 
company is about to equip two suburban 
extensions of its lines with the alternat- 


GENERAL ELECTRIC ALTERNATING-CURRENT 
RAILWAY MOTOR. 


ing-current apparatus manufactured by 
the General Electric Company, of Schenec- 
tady, N. Y. One of these lines will ex- 
tend from Waukesha to Oconomowoc, & 
distance of twenty miles, and the second 
will operate between Hale’s Corners to 
Mukwonago, a distance of sixteen miles. 
Both lines will be operated at a potential. 
of 3,300 volts, and in addition the motors 
are designed to run on the existing seven: 
miles of 550-volt diret trolley line be- 
tween West Allis and Milwaukee. | 

The motors to be furnished for this 
equipment are the standard General Elec- 
tric alternating type, shown in the il- 
lustration. Each of the ten cars com- 
prising the initia] equipment for the road 
will be furnished with four motors of 
Seventy-five horee-power each, known as 
the GEA-605. These are of the com- 
pensated type, comprising an armature 
Similar to the ordinary standard direct- 
current bar-wound form with mica insu- 
lated coils. The motor fields consist of 


laminated pole-pieces, over which are slip- 
ped the spools of the exciting winding; 
the compensating winding consists of a 
bar winding inserted in the pole faces 
and permanently connected in series with 
the armature winding. The seventy-five- 
horse-power motor is wound for four 
poles, and has a maximum speed of about 
140 revolutions per minute. 

These equipments will, in general, be 
operated as single cars, but occasionally 
will be run in two-car trains. For the 
flexible control of these train combina- 
tions, the well-known Sprague-General 
Electric system of multiple unit control 
will be used, adapted for operation on 
alternating current. Further details of 
this interesting adaptation of the system, 
which hag been so widely used for direct- 
current work, will be published later. 

The compensator for use in these cars 
is of the oil-cooled type and is wound for 
3,300 volts on the primary, with five dif- 


ferent secondary taps for controlling the. 


speed of the motor. In order that the 
acceleration may be smooth, special de- 
vices are employed, so that there will be 
no break in the circuit from one tap to 
the next during a change in speed. The 
speed-regulation is so devised that the 
running speed will be the same on both 
the alternating and direct-current portions 
of the line. 

Distribution of the various transformer 
substations on this line will be at 33,000 
volts. At the stations the current will be 
fed to the trolley line at 3,300 volts. For 
this latter the General Electric catenary 
construction will be used. It is proposed 
to have this line in operation during the 
fall of 1906. 


The Crouse-Hinds Double-Ball 
Contact Commutator. 


The Crouse-Hinds Company, Syracuse, 
N. Y., has placed on the market a new 
form of commutator and distributor for 
automobile, marine and stationary engines. 
With this commutator the contact is made 
by means of a cam passing between two 
steel balls held together by coiled springs. 
This ensures a positive contact, because 
the balls touch each other and must come 
in contact with the cam as the latter passes 
between them. 

The cam is a solid piece with no movable 
parts. The movable parts are on the con- 
tacts, consisting of the two steel balls and 


the springs on each contact or the ball- 
carrier. With this commutator, where 
the movable parts are on the contacts, these 
parts move but once while the cam is 
making an entire revolution. When run- 
ning at high speeds this is an important 
consideration, the cam having ample time 
to get back into place while passing from 


DovuBLE-BALL CONTACT PRIMARY CoMMUTATOR 
OR TIMER. 

one contact to another. A long bearing 
on the shaft prevents the timer case from 
wabbling, ensuring accurate timing. The 
possibility of wobbling is also eliminated 
by the fact that there is no movable part 
on the cam to cause uneven wearing on 
the shaft bearing. 

The cam and ball-carriers are made of 
hardened steel, while the balls are especial- 
lv selected for size, shape and quality. The 
shaft is made of high-grade machinery 
steel, and travels in a brass bearing which 
is lubricated by a small grease cup. The 
cam is secured to the end of the shaft by 
a nut and is carefully pinned to prevent 


DovuBLE-BALL Contact SECONDARY 
DISTRIBUTOR. 


its turning on the shaft. Like all other 
parts of the commutator, the cam may 
be easily removed and is readily inter- 
changeable. 

The case is made of a special hard rub- 
ber, which resists moisture, oil and heat, 
and is a good non-conductor of electricity. 
A mica cover permits an inspection of 
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the interior, and at the same time keeps 
the working parts free from dirt. The 
balls on the contacts are fitted to turn 
readily in order to reduce to a minimum 
the wear on the cam, the ball-carriers and 
the balls themselves. As the timer is 
packed with grease, both the wear and 
the burning of the contacts are reduced 
to a minimum. The principle of the 
double-ball-contact distributor is exactly 
the same as that of the commutator. The 
distributor has two cams and two sets of 
ball contacts, one set for the timer and 
the other for the distributor, the only 
difference being that in the latter the balls 
in each contact are about three-eighths of 
an inch apart and the cam is insulated 
from the shaft. The connection is made 
and the circuit closed for each cylinder 
as the cam passes between the balls. As 
the circuit is closed in the distributor be- 
fore it is closed in the commutator, and 
as it is broken first in the commutator, 
there is no possibility of the current fol- 
lowing the cam when the latter leaves the 
contact in the distributor. Moreover, the 
possibility of the current jumping and 
firing the charge prematurely, or firing the 
wrong cylinder, is eliminated. 

The terminals of the double-ball-contact 
commutators and distributors are con- 
structed to permit ready insertion or re- 
moval of the wires and at the same time 
hold them securely in place. All parts 
are made of the best material, are inter- 
changeable and easily replaced. The cams 
are constructed to make a quick break 
and to allow the commutator and distrib- 
utor to run in either direction. The com- 
mutators and distributors are made for 
one, two, three, four and six cylinders, and 
for two and four-cycle engines. 
$2,000,000 in Pension Allowances. 

The statistics of the Pennsylvania Rail- 
road pension department compiled up to 
December 31, 1905, show that during six 
years of its operation there has been 
authorized to be paid in pension allow- 
ances to the retired employés of the com- 
pany the sum of $2,004,087.59. This 
expenditure docs not include the expenses 
of operation of the department, which are 
also borne by the company. During the 
six years’ application of the pension plan 
2,700 employés have been retired as pen- 
sioners from the active service of the 
company, of which number 890 have died. 
Of the total number retired 688 were be- 
tween the ages of sixty-five and sixty-nine 
years, of which 546 were retired on their 
own request, with the approval of the 
employing officer. 


ELECTRICAL REVIEW 


The Manufacture of Incandescent 
Lamps. 

Very often an enquiry is raised with 

regard to the manufacture of incandes- 

cent lamps. From the earliest experi- 
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tipped or tipless lamp, a slender piece 
of tube is attached to the wide end of 
the bulb. This. is called tubulating the 


lamp. The appearance of the lamp after 
tubulating is shown in Fig. 2. 


Where 


Fie. 1.—Lamp BULB AR 
IT COMES FROM GLA88S 
MAKERS. 


ments the peculiar processes which are 
necessary in making up an incandescent 


- lamp have been more or less a trade secret, 


and the work has been carried on behind 
locked doors in almost every case. Lat- 
terly, however, there has been a disposition 
to work more in the open and within the 
past few years there have appeared, from 
time to time, articles which gave a com- 
prehensive idea of the manufacture of this 
device. 

One of the most progressive manufac- 
turers of incandescent lamps of to-day is 
the Brilliant Electric Company, Cleve- 
land, Ohio. This company has thorough- 
ly equipped a large factory for the manu- 
facture of both tipped and tipless incan- 
descent lamps, and, what is more, has 
practically opened wide the door for in- 
spection and instruction. The series of 
illustrations given herewith shows in a 
measure why these lamps have attained 
such popularity in so short a space of 
time. 


Fig. 1 shows the lamp bulb wrapped. 


in tissue paper as it comes from the 
glass works. The necks of the bulbs are 
considerably longer than when the lamp is 
completed, and at this stage there is no 
tip at the wide end of the bulb. After 
unwrapping the bulbs are placed in racks 
and flushed out at the bulb-washing tables 
and carefully dried. When thoroughly 
dry a blowing-off machine, which revolves 
the bulb in gas jets under air pressure, 
takes off the elongated neck. According 
to whether the bulb is to be used in a 


Fra. 2.—TUBULATED 
Lame BULB. 


Fria. 8.—TUBULATED BULB, 
BLowxn OFF at NECK. 


the bulb is to be used for a tipless lamp 
it is not tubulated, the method of exhaus- 


tion being different in this case. Fig. 3- 


shows the tubulated bulb blown off at 
the neck. 

The bulb has now progressed far enough 
in the manufacture of the lamp to be 
ready for the insertion of the filament. 
The processing of the filament is without 
doubt one of the most important features 
of lamp manufacture. The basis of the 


Fic. 4.—SEcTION OF FILAMENT Room AND 
LABORATORY. 


incandescent lamp filament is a cellulose 
or gelatinous-like material made by dis- 
solving chemically pure cotton in chloride 
of zinc. After the cellulose has been 
chemically processed by methods peculiar 
to each manufacturer, the mass is de- 
posited in long glass retainers. Under air 
pressure the cellulose is forced through 
tiny platinum dies into a jar containing 
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alcohol, the jar revolving slowly, spiraling 
the thread-like filament and hardening 
or setting it. Fig. 4 shows a section of 
the filament, room and laboratory. 

After hardening the filament is removed 
from the alcohol and wound upon drums 


Fig. 5.—OvAL-ANCHORED FILAMENT. 


so that the alcohol may be evaporated 
from the fibre. When the thread has en- 
tirely dried it is cut into proper lengths 
and placed upon forms, which give to it 
the shape desired and the finished lamp. 

Fig. 5 shows the oval-anchored filament 


Fic. 6.—FILAMENT USED IN THE ‘‘ BRILLIANT” 
TIPLEss LAMP. 


as wound upon the form, and Fig. 6 the 
filament used in the “Brilliant” tipless 
lamp. After being wound upon the forms 
the filaments are taken to the carbon fur- 
naces, a view of which is given in Fig. 7. In 
this furnace the filaments are subjected 


Fie. 7.—Carson FURNACES FOR CARBONIZ- 
ING THE CELLULOBE. 


to an intense heat for a certain period 
of time and upon being withdrawn are 
found to be very much decreased in di- 
ameter, and instead of having a fibrous 
appearance appear to be converted into a 
metal with the characteristic lustre. Dur- 


~ 
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ing the heating the cellulose has been 
transformed into dense, hard carbon. 
Certain infinitesimal irregularities in 
the filament require that it be subjected 
to a process called treating, which con- 
sists in placing the filament in a vessel 
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Fra. 8.—THE LeADING-IN WIRES. 


which has been exhausted of air, and sub- 
jecting it to a bath of hydrocarbon vapor, 
the filament at the same time being raised 
to incandescence. The presence of the 
highly incandescent filament in a slowly 
circulating stream of gasoline vapor causes 


Fie. 9.—FLANGED TUBE FOR TIPPED 
Lamp. 


a deposit of carbon to form over those 
points in the filament which have a smaller 
diameter and consequently a greater re- 
sistance than the other points where the 
fall of potential is less. In this way the 
filament receives a deposit of carbon which 
makes its diameter uniform throughout 
its length. 

A flanged tube has been prepared and 
the leading-in wires carefully sealed into 
this fube. The tube is heated at its 
unflanged end, and when the glass be- 
-omes sufficiently soft the sides are pressed 
together, sealing a short portion of both 
the copper and the platinum wires into 
the closed end of the tube. Fig. 8 shows 
the leading-in wires and Fig. 9 the flanged 
tube for the tipped lamp. 

The next step in the process is clamping 


Fig. 10.—THx Mount FOR THE TIPLEss 
LAMP. 


or pasting the filament to the platinum 
tips of the leading-in wires. With a pe- 
culiar carbon paste the filament is cement- 
ed to the short platinum wires. This part 
of the process requires skill of the highest 
order, and only those artisans who have 
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by long experience become expert in this 
work are engaged. 

The flanged stem with its leading-in 
wires and filament already mounted is 
then inserted into the neck of the bulb 
until the flange in the neck of the tube 


Fie. 11.—GuLass Room—Seaine-In, STEM- 
MAKING, FLANGING AND TUBULATING. 


is in contact with the flange on the neck 
of the bulb. The two pieces are then 
revolved so that the flames from several 
gas jets under air pressure impinge upon 
the junction of the two pieces, which are 
revolved until the glass softens, when an 
intimate union takes place, sealing the 
flange on the tube to the flange on the 
bulb. 

The filament is now fastened securely 
in place in the lamp bulb, and the only 
place where air might enter is through the 
short piece of tubing which was attached 
to the bulb. As was noted above in the 
tipped lamp, this short length of tube is 
attached to the wide end of the lamp bulb. 
In the “Brilliant” tipless form of lamp 


Fic. 12.—MOUNTING THE FILAMENTS. 


the tubulating device forms a part of the 
mount; this is a distinctive feature, the 
exhausting tube usually being attached 
to the neck of the bulb. This is shown 
clearly in Fig. 10. Fig. 11 shows the 
sealing-in, stem-making, flanging and tu- 
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bulating departments, and Fig. 12 a view 
of the operatives mounting the filaments. 
Next the lamps are pumped to procure 
as nearly perfect a vacuum as possible. 
A rubber hose leading to a mechanical 


Fic. 18.—TrPrPeED LAMP READY FOR 
Bask. 
vacuum pump is attached in the case of 
the tipped lamps to the stem which has 
been left at the end of the bulb, and in 
case of the “Brilliant” tipless lamps to 


Fig, 14.—‘‘ BriLLIaANT” Tipitess Lamp READY 
FOR BABE. 


the stem which forms a part of the mount. 
he mechanical air pump exhausts the 
air in the bulbs, and after sufficient at- 
tenuation has been secured, a small par- 


Fig. 15 —PHOTOMETER Room. 


ticle of a specially prepared phosphorus 
which has been introduced on the inside 
of the glass tube through which the ex- 
haustion of air is taking place is heated 
by an outside gas jet. The fumes which 


ELECTRICAL REVIEW 


result from heating of the phosphorus en- 
ter the lamp bulb, and at this moment the 
filament is suddenly raised to incandes- 
cence. The result is a chemical mingling 
of the phosphorus fumes and the attenu- 


Fig. 16.—SoLDERING THE CONNECTIONS TO THE 
B 


ABE. 


ated air in the bulb, bringing on a reac- 
tion which entirely exhausts the traces of 
gas which may be left in the bulb. A 
brilliant and peculiar blue vapor fills the 
lamp bulb for a moment, and as the glow 
suddenly ceases the stem is heated with a 
blow torch, the air pressure from the out- 


-side immediately closing up the soft parts 


and sealing the bulb. With the tipped 
lamp all that remains of the stem through 


Fic. 17.~COMPLETKD LAMP. 


which the air has been exhausted is the 
slight protuberance with which all are fa- 
miliar. In the case of the tipless lamp 
the tube from the mount is sealed off, the 
closed end being covered by the base when 
the lamp is assembled. Fig. 13 shows 
the tipped lamp ready for the base, Fig. 
14 showing the “Brilhant” tipless lamp 
at this stage of the process. 

After this part of the process is com- 
pleted the lamps are thoroughly inspect- 
ed for mechanical defects and are then 
taken to the photometer room to be ex- 
amined for their light-giving qualities. 
Fig. 15 gives a view of the photometer 
room. After being thoroughly tested in 
the photometer room the lamps are col- 
lected in trays holding fifty lamps each 
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and stored in the lamp racks in the stock 
room. As the orders are received the lamps 
are withdrawn from stock and taken to 
the capping machine. Here the lamp bases 
are fastened by waterproof cement to the 
necks of the lamps. After the cement 
has hardened or set the lamps are taken 
to the soldering machine, where the cop- 
per wire terminals are soldered to their 
respective connections on the base. Fig. 
16 shows the operatives soldering the con- 
nections to the base, Fig. 17 showing a 
completed lamp. 

At this point the lamps are given a 
thorough test to discover whether there 
have developed any cracks or other me- 
chanical defects, and also to make certain 
that a perfect vacuum has been main- 
tained. The lamps are then labeled and 
turned over to the test racks, where they 
are given life and burning tests. After 
having satisfied all of the varioue tests 


the lamps are packed in cartons and crated 
for shipment. 


A New “ Universal” Fan. 

A new “Universal” type of fan, which 
may be used for desk, wall or bracket 
service, has been designed and is now 
being marketed by the D. L. Bates & 
Brother Company, Dayton, Ohio. 

It is said that this fan will be the 
largest made in this style of apparatus, 
as it will have twenty-inch blades. It 
will be finished in black enamel with 
guards and blades of brass. 

In addition to this especial style the 
D. L. Bates & Brother Company manvfac- 
tures a complete line of desk, wall and 


New Twenty-Incua ‘ UNIVERSAL” FAN. 


bracket. fans, as well as the various ceil- 
ing types, for direct-current service. This 
company is one of the oldest manufac- 
turers in America of electrical fan-motor 
apparatus. 
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The “ Loew Victor” Pipe Machine. 

The “Loew Victor” pipe machine, shown 
in the accompanying illustration is the re- 
sult of wide experience in the use and 
manufacture of pipe-threading machinery, 
combining the valuable principles and re- 
cent improvements in machinery of this 
kind, with a view to saving labor and time. 

The machine ig solidly constructed of 
the best materials. The workmanship is 
of the highest grade, and the machine is 
designed to resist rough usage. Notwith- 
standing its solidity and strength, it is 
light enough to be conveniently portable. 

Power is transmitted by a double-lead 
worm gear set close to the base of the ma- 
chine, the worm gear having been found to 
be more powerful than bevel gears. By 
using a double-lead the speed maintained 


PIPE-THREADING MACHINE. 


Is the same as if bevel gears were used. 
Sizes 2 and 3 of this machine are equipped 
with two outside gear wheels, which are 
encased in a guard, giving the machine two 
speeds—one high speed for smaller sizes 
of pipe, and a low speed for the larger 
sizes. For power purposes a direct-con- 
nected, three-step pulley and shaft are fur- 
nished, also a countershaft carrying a 
three-step pulley. 

The dies, which consist of four pieces, 
are made of high-grade die steel, and 
When dull can be reground. This is an 
advantage, as it saves the time required 
to return the dics to the factory. The 
grinding does not change the shape of the 
cutting face of the dies. 

Another important feature in connec- 
tion with the dies in this machine is that 
during the operation of cutting the thread 
the pressure of the pipe against them pre- 
vents any possibility of their slipping. 

No levers or locking devices are on the 
head of the machine and there are no pro- 
jections on the face-plate. The face-plate 
adjusts the dies, which engage in a con- 
tinuous scroll on the back of the plate. 
The plate is self-locking, requiring no 
bolts to lock the dies when adjusted to the 
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desired size. Each machine is supplied 
with an oil-pan and tripod. The vise is a 
universal self-centering vise with two long 
bearing jaws made of tool steel. The pipe 
is clamped in the vise by a wheel which is 
of sufficient size to ensure the pipe being 
held perfectly rigid in the jaws when set. 

On operating this machine the dies are 
set to the desired size, according to the 
graduations on the face-plate, shifting the 
plate backward or forward as necessary. 
The jaws of the vise are then opened by 
use of the handwheel. The pipe is in- 
serted, the vise Jaws being firmly clamped 
by the hand wheel, the hand lever is drawn 
toward the front of the machine, and the 
head revolved. This forces the pipe into 
the dies and starts the thread. After the 


thread is started the pipe feeds itself into 
the dies. When the thread is cut the dies 
are released by inserting the bars into one 
of the holes in the edge of the face-plate, 
opening it slowly, thereby taking the burrs 
off the thread. This quick-opening fea- 
ture obviates the necessity of reversing the 
machine and backing the pipe out of the 
dies. This machine is made by the Loew 
Manufacturing Company, Cleveland, Ohio. 


“ Emerson” and “Trojan” Fans 
for 1906. 

The Emerson Electric Manufacturing 
Company, St. Louis and New York, is 
offering an improved line of alternating 
desk and ceiling fans this season under 
the trade names “Emerson” and “Tro- 
Both lines in- 
clude automatic start, low-watt- 
age desk fans and two and four- 
blade direct-connected ceiling 
fans, all operating on the simple 
induction principle, without 
brushes or commutator. 

All types of desk fans made 
by this company are now equip- 
ped with new convertible base fea- 
ture, by which any desk fan may 
be changed into a substantial 
bracket fan in a few seconds. No 
tools other than a small screw- 
driver are needed and no extra 
parts are required in making the 
change. 

The appearance of the Emerson 
bracket fan, after the change, is shown 
herewith. All desk fans have two specds, 
and a prompt start on either speed is ob- 
tained by the use of insulated phase coils, 
which are automatically disconnected when 
the motor reaches the proper speed. 

New types of Emerson ceiling fans 
are equipped with indicating snap switch 
and speed coil, giving three distinct run- 
ning speeds. The four-blade fan throws 
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a strong breeze and is suitable for public 
places, while the two-blade throws a mod- 
erate breeze with the greatest speed regu- 
lation, being designed for smaller rooms 
or residences. 

Both styles of Emerson ceiling fans are 
furnished with adjustable hangers, com- 
plete, and are wired for the attachment 


EMERSON ADJUSTABLE DESK OR BRACKET Fan. 


of lights. Emerson ceiling fans are fin- 
ished in a decorative oxidized copper. 

“Trojan” ceiling fans, also made by the 
Emerson Electric Manufacturing Com- 
pany, have only two speeds, are not pro- 
vided with hangers and are finished in 
black japan. These motors are also wired 
for lights. 


—— d o ua 

Lundin Electric and Machine 
Company. 

The Lundin Electric and Machine Com- 


pany has removed its main offices from 
76 Federal street to 10 Thacher street, 


EMERSON CEILING ELECTROLIER FAN. 


Boston, in the same building with the 
factory. This is one of the finest ap- 
pointed factory. buildings in the East, 
being centrally located midway between 
the two large Union stations and having 
exceptional advantages which will enable 
the company to fill orders with greater 
despatch than formerly. The steady growth 
of the company’s business has made this 
step necessary. 
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Production and Consumption of 
Coal and Iron. 

According to a report from Consul- 
General Mason, of Paris, we are likely to 
run short in iron inside of a single cen- 
tury if we keep up the present rate of 
consumption. Yet we are more likely to 
increase the consumption than we are to 
reduce it. The world has only 10,000,- 
000,000 tons of iron ore available. Of 
these Germany has twice as many tons as 
the United States. Russia and France 
each have 400,000,000 tons more than this 
country. Our consumption is placed at 
35,000,000, which is more than a third 
of the world’s total consumption. 

Of the world’s workable iron-ore de- 
posits, as at present known, the United 
States possesses only about one-ninth, and 
at the present rate of consumption the 
entire supply will be exhausted within the 
present century. Therefore the future 
economic policy of American iron masters 
should be to secure, by all practical means, 
the largest possible ore supply from the 
mines of other countries. 

The problem is largely one of trans- 
portation in which the item of marine 
freight rates plays a dominant part. An 
economic long-distance ocean rate for 
heavy, low-class merchandise, involves 
necessarily two conditions, viz., vessels 
specially adapted to the trade and return 
freights that will bear an equal or higher 
charge for transportation. The ship that 
brings ore from Spain, Sweden and other 
European countries to the United States 
must have each trip an eastward-bound 
cargo that will be more than ballast and 
yield a regular and definite profit. There 
is but one material which will meet the 
requirements of the case, and that is coal. 

In respect to quantity and quality of 
coal supply the advantage of North 
America over European countries is de- 
cisive and overwhelming. Whatever may 
be the facts concerning ores, the known 
coal measures of the United States render 
their fuel supply secure, abundant and of 
excellent quality for centuries to come. 
There are hundreds of thousands of acres 
of gas and coking coals of high quality in 
the Appalachian region—to say nothing of 
other fields—which have as vet been 
hardly scratched by the pick and drill of 
the miner. New coal deposits of greater 
or less extent and value are being dis- 
covered from year to year. With what is 
now known the present enormous annual 
output of 280,000,000 tons of bituminous 
coal can be maintained for hundreds of 
years without exhausting the available 
supply. In Europe, on the contrary, the 
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years of adequate coal provision are defi- 
nitely numbered. In England experts 
estimate the duration of the workable coal 
measures to be from sixty to one hundred 
years. Germany has a somewhat longer 
lease of industrial life dependent on coal 
supply, but already the subject is so acute 
that a heavy contract for the delivery of 
German coal to France, for iron and 
steel works, is understood to have been 
canceled recently at heavy loss to the 
sellers, because, as it is definitely under- 
stood, the Imperial Government objected 
to the depletion of the national coal supply 
for the benefit of neighboring countries. 
France has native coal for a generation 
or more, but mines are deepening, the cost 
of production is gradually increasing, and 
economists are looking with growing ap- 
prehension to the future. Twenty-five or 
at most thirty years hence, the question of 


an adequate fuel supply will be a serious 
problem for France. 
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$1,000 in Prizes. 

The Cooperative Electrical Develop- 
ment Association, Cleveland, Ohio, an- 
nounces a competition open to all central 
station managers and their employés in 
the commercial department for the three 
best papers on the organization and con- 
duct of a new business department suit- 
able for central stations in cities of 50,000 
population and under. 

The first prize will be $500, the eon 
prize $300 and the third prize $200. 

The decision as to the winners will be left 
to a committee of three central station 
managers, to be appointed by the president 
of the National Electric Light Association. 
The winners will be announced and the 
papers distributed in booklet form at the 
Atlantic City meeting of the National 
Electric Light Association. 

All papers, in quadruplicate, must be 
received on or before May 15, 1906, and 
the right is reserved to make use of them 


as may be to the advantage of all con- 
cerned. 


Boiler Works Consolidation. 

The Babcock & Wilcox Company, Bay- 
onne, N. J., and the Stirling Consolidated 
Boiler Company, Barberton, Ohio, are ar- 
ranging to consolidate with a capital of 
$15,000,000. ‘This consolidation com- 
bines the largest and most modernly 
equipped boiler plants in the world. The 
Babcock & Wilcox Company’s apparatus 
and the boilers of the Stirling Consoli- 
dated Boiler Company are well known. 
The products of these companies are in- 
stalled in mechanical equipments in every 
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part of the world. Last October the con- 
solidation of the Stirling company, of Bar- 
berton, and the Aultman & Taylor Ma- 
chinery Company, of Mansfield, Ohio, was 
announced. The consolidated company 
will, of course, be able to supply every type 
of water-tube boiler. 
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Pittsburg Reduction Company Takes 
Over St. Lawrence River Power 
Company. 

The Pittsburg Reduction Company has 
taken over the St. Lawrence River Power 
Company, which owns a large water-power 
plant at Massena, N. Y. The Pittsburg 
Reduction Company is the chief producer 
of aluminum in the United States and 
has several reduction works, including a 
large plant at Massena. The reduction 
company is the principal customer of the 
power company, which also serves five to 
six other industrial establishments in the 
same neighborhood. The power company 
has outstanding, in addition to $500,000 
five per cent bonds, $3,500,000 of pre- 
ferred stock and $3,000,000 of common 
stock. The company has been taken over 
by the Pittsburg Reduction Company on 
the basis of an issue of $4,000,000 four 
per cent Pittsburg Reduction Company 
bonds in exchange for all the capital stock 
of the power company. The reduction 
company moreover guarantees the prin- 
cipal and interest of the $500,000 St. 
Lawrence River Power Company bonds. 

The water-power plant at Massena, 
which is served by a canal from the St. 
Lawrence river, was built largely with 
English funds, an English syndicate hold- 
ing seventy-five per cent of the St. Law- 
rence River Power Company securities. 
The plant has been in operation for sev- 
eral years, but great difficulty has been 
experienced each winter because of the 
frazile ice gathering in the canal, at times 
almost cutting off the flow of water. Plans 
have been prepared to obviate this diffi- 


culty, but to put these in execution would - 


require a heavy additional expenditure, 
and the power company has preferred to 
sell out to the Pittsburg Reduction Com- 
pany rather than to undertake itself the 
expense of additions. The present devel- 
opment—35,000 horse-power—will very 
likely be increased. 

The directors of the St. Lawrence River 
Power Company are T. A. Gillespie, Mark 
P. Cox, William J. Wilson, H. B. Davi- 


‘son, E. C. Converse, Edgar Park and S. E. 


Potter. 

Mr. R. B. Mellon, Pittsburg, Pa., js 
president of the Pittsburg Reduction 
Company, and the company is largely com- 
posed of Pittsburg capitalists. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


CAR FACTORY MERGER GIVEN UP—According to a statement 
made on Friday of last week by Kean, Van Cortlandt & Company, 
New York city, the managers of the syndicate which was to under- 
write the consolidation or proposed merger of the leading street 
car plants of the country, the plan has been definitely abandoned. 
The syndicate obtained options on eighteen of the largest car-build- 
ing plants and these options expired on the day mentioned. 


WORK ON THE ELECTRIFICATION OF THE NEW HAVEN 
ROAD BEGUN—Work has been started at Mount Vernon, N. Y., on 
the electrification of the main line of the New York, New Haven & 
Hartford Railroad from Woodlawn, N. Y., to Stamford, Ct. The 
first step will be to lower the tracks about four and one-half feet, 
so that electric motor cars can pass under the overhead bridges. 


A new signal service will also be established for the third-rail 
system. 


MISSOURI ELECTRIC RAILWAYS CONSOLIDATE—The stock- 
holders of the Alton, Granite City & St. Louis Electric Railway 
Company and those of the St. Louis & Suburban Electric Railway 
have signed a preliminary agreement for the consolidation of the 
properties of the two companies. The merged companies are to con- 
stitute a $14,000,000 corporation. The merged lines will connect 
twenty-one towns with a population of about 100,000 and with about 
175 miles of track. 


CHICAGO ALDERMEN OFFER SEVERE TERMS TO CHICAGO 
TELEPHONE COMPANY—The board of aldermen of the city of 
Chicago, Ill., has demanded of the Chicago Telephone Company the 
payment of $350,000 to the city as compensation and the abandon- 
ment of all legal proceedings which might tend to embarrass the 
municipality. The demand was made at the meeting of the council 
committee on gas, oil and electric light and the company's represen- 
tatives on February 20. 


VANDERBILT TROLLEY PROJECT—It is understood that Van- 
derbilt interests are behind a project to link trolley lines in northern 
Indiana and southern Michigan. and extend the third-rail system 
to the places reached by interurban lines. The plan is to run cars 
Irom South Bend, Ind., to Niles, Mich., over the Michigan Central, 
over the Big Four into Benton Harbor, over the Indiana, Illinois & 
Iowa to St. Joseph, Mich., over the Lake Shore temporarily from 
Elkhart to La Porte, Ind., and over the Lake Erie & Western into 
Michigan City, Ind. 


PENNSYLVANIA RAILROAD ORDERS MORE ELECTRIC 
CARS—The Wason Car Manufacturing Company, Springfield, Mass., 
has received an order from the Pennsylvania Railroad Company for 
eleven large electric cars to be used on the line between Atlantic 
City and Camden, N. J. The contract calls for five electric passenger 
care and six mail and baggage cars built on the same plan as the 
cars previously ordered, and reference to which has been made in 
these columns. This is a $75,000 order, and is the second from the 
railroad in a few months. 


KENTUCKY TELEPHONE DEAL—The Centra] Telephone Com- 
pany has been organized to take over the Louisville independent 
long-distance and all smaller companies in Owensboro, Lexington, 
Maysville, Paris, Eminence and sections near these points in Ken- 
tucky. Southern Indiana will also be included. The Central Tele- 
phone Company was recently incorporated in the state of Delaware 
with a capital stock of $10,000,000. E. L. Barber, who was identified 
with the building of the Louisville Home Telephone Company, is 
President of the new company. 


NEW CALIFORNIA POWER COMPANY—Articles of incorpora- 
tion of the Rattle Creek Power Company have been filed at Red 
Bluff, Cal. The directors of the company are Henry W. Brown and 
Walter E. Carr, of Colma, Cal., and Harold L. Wright, Dudley C. 
Bates and Joseph E. Barry, of San Francisco. The company is 
Capitalized at $1,000,000, and its object is to furnish electric power 


and water. Since it became settled that the electric roads at 
Oroville and Chico will be completed, and that surveys are now 
being made between Red Bluff and Redding, several power com- 
panies have been formed, evidently with the idea of furnishing 
power to the railway concerns. 


AMERICAN MACHINERY FOR TRACTION LINE IN PERU— 
An electric traction system using American electric apparatus and 
American railway materials entirely is to be built at Lima, Peru. 
The new line will cover thirty miles, and it is said will be in opera- 
tion inside of twelve months. The present mule lines of the Com- 
pania Ferrocarriles Urbano de Lima are to be electrified and several 
miles of new track constructed. The contract for the entire work 
has been assumed by W. R. Grace & Company, of New York. The 
General Electric Company, Schenectady, N. Y., will furnish the 
electrical apparatus. Electric power for the lines will be generated 


at a hydroelectric installation thirty miles from Lima on the 
Rimac river. 


CHICAGO SOUTHERN TRACTION COMPANY SPREADING 
ITS LINES—A new traction company has been incorporated at 
Springfield, Ill., with a capital stock of $1,500,000, by the same 
interests which are at the head of the Chicago Southern Traction 
Company. The road will be known as the Chicago, Blue Island & 
Joliet Traction Company. The Chicago Southern Traction Company 
some time ago purchased the old Chicago Electric Traction Com- 
pany’s line running from Sixty-third street and South Park avenue 
to Blue Island. The general scheme is to ultimately form a com- 
pany to control a trolley line operating between Indianapolis and 
Chicago. The incorporation of the new company means an extension 
toward Indianapolis from Chicago. 


INTERBOROUGH-METROPOLITAN MERGER PLAN DE- 
CLARED EFFECTIVE—The organization committee of the new 
traction merger company, of which E. J. Berwind is chairman, has 
formally declared the plan to consolidate the Metropolitan Street 
Railway Company, the Metropolitan Securities Company and the 
Interborough Rapid Transit Company to be effective. Further oppor- 
tunity, up to March 16, is offered stockholders of the three com- 
panies, who have not already done so, to participate in the plan. 
The temporary board of directors of the Interborough-Metropolitan © 
Company, composed of Walter G. Oakman, James Jourdan, John B. 
McDonald, Morton F. Plant and P. A. B. Widener, adopted resolu- 
tions accepting the plan and agreeing to issue that company’s securi- 
ties as provided thereby. 


PUBLIC UTILITIES SOLD FOR LARGE SUM—Papers were 
signed at Davenport, Iowa, February 17, by which George J. 
Kobusch, of St. Louis, Mo., and eastern associates bought all the 
traction, electric light and power companies and gas concerns in the 
cities of Davenport, Iowa, and Rock Island and Moline, Ill., and 
an interurban line running from the three cities to Watertown, Ill. 
The purchase price is approximately $6,000,000. The transfer 
includes the Tri-City Railway Company, Davenport & Suburban 
Company, the People’s Light Company and Davenport Gas and 
Electric Company, of Davenport; the People’s Power Company, of 
Moline, and the Mississippi Valley Traction Company, which owns 
the interurban line. Most of the companies have franchises run- 
ning from fifteen to twenty years. 


NEW ELECTRIC LIGHT AND POWER COMPANY FOR NAPA, 
CAL.—A new electric light and power company has heen organized 
in Napa, Cal., which will play an important part in the development 
of Lake and other counties. Articles of incorporation of the Cache 
Creek Electric Company have been filed. The new company intends 
to conduct a general business of generating and distributing elec- 
tricity for light and power purposes, to purchase and handle water 
rights, to purchase and operate machinery, and to erect suitable 
buildings. The principal place of business is stated to be Napa, 
and the directors are as follows: E. H. Winship and R. Raymond, 
Napa, and F. W. Williams, San Francisco. The capital stock is 
placed at $1,000,000. Cache creek extends from Clear lake into Lake 
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county and Yolo county. The power-house will be built somewhere 
along the creek. 


COLORADO TELEPHONE COMPANY TO EXTEND ITS LINES 
—The Colorado Telephone Company will spend between $1,400,000 
and $1,800,000 in improvements to its lines in the Rocky mountain 
region during the coming year. This decision was arrived at at 
a meeting of the stockholders and the board of directors held in 
Denver, Col., on February 20. Part of the money will go into new 
buildings and improvements at exchanges now established, and a 
part will go into extensions into new territory. It is said that over 
$700,000 will be spent for new long-distance lines. The former board 
of directors was reelected, the old officers being reelected as follows: 
president and general manager, Edward B. Field; vice-president, 
Alonzo Burt; treasurer, Edward B. Field, Jr.; secretary and auditor, 
IH. W. Bellard. The directors are Edward B. Field, W. L. Graham, 
A. V. Hunter, Philip Feldhauser, Crawford Hill, E. S. Kassler, Joel 
F. Vaile, Alonzo Burt and Frederick P. Fish. The Colorado Tele- 


phone Company has in use at this time 45,745 stations, a gain of 
8,643 during the year. 


AN EXTENSIVE NEW ENGLAND TRACTION MERGER—It is 
understood that negotiations are under way looking toward the 
consolidation of the Portsmouth, Dover & York Electric Railway 
with the Atlantic Shore Line. A special meeting was held on March 
2 at Augusta, Me., for the purpose of voting on the proposed con- 
solidation. The deal, if it is completed, will make possible an 
uninterrupted line of street railways from Portland, Me., to Boston, 
Mass. The plan of the railway officials is to connect the only gap 
between Portland and Boston. At the present time there is a 
stretch of eighteen miles between Kennebunkport and York Beach, 
Me., which is not connected by street railways. The Atlantic Shore 
Line, with thirty-eight miles of track, runs through Sanford and 
Springvale to Cape Porpoise, with branches to Biddeford and Ken- 
nebunkport. The Portsmouth, Dover & York road, with forty-two 
miles of track, runs from Portsmouth, N. H., to Dover, with a 
branch line to York Harbor and York Beach, and to South Berwick, 
with a connecting line between Dover and York Beach. With the 


consolidation of the two roads the holding company will have 
100 miles of track. 


NEW INCORPORATIONS. 


AUGUSTA, ME.—International Clark Wireless Telegraph Com- 
pany. $2,000,000. 


INDIANAPOLIS, IND.—The Mutual Telephone Company, of 
Shipshewana, Ind. $5,000. 


LINCOLN, NEB.—Nebraska Telephone Company. 


Increased 
from $3,000,000 to $5,000,000. 


AUSTIN, TEX.—North Texas Telephone Company, of Pecan 
Gap, Delta county. Increased from $5,000 to $10,000. 


GUTHRIE, OKLA.—The Cushing Telephone Company, of Cush- 
ing. $2,000. Incorporators: W. W. Maud and Robert Oder. 


LINCOLN, NEB.—The Hickman Telephone Company. $6,000. 
Directors: Adam Brendle, C. H. Hempel and August Schmitte. 


BROOKLYN, WIS.—Brooklyn Telephone Company. $10,000. 
Incorporators: E. O. Wheelock, A. Crahen and Josiah Millspaugh. 


SPRINGFIELD, ILL.—Bond County Telephone Company, Green- 


ville. $6,000. Directors: J. S. Bradford, E. E. Wise and George 
V. Weise. 


ALBANY, N. Y.—The Lapeer Telephone Company. To build a 


line from Lapeer to connect with the Killawog line and with the 
Dryden system. ' 


SPRINGFIELD, ILL.—Floraville Rural Telephone Company, 


Floraville. $1,000. Incorporators: L. I. Zimmerman, Philip Wirth 
and Louis Eckert. 


SPRINGFIELD, ILL.—Farmers’ Fountain Telephone Company, 
Waterloo. $10,000. Incorporators: Henry P. Stumpf, Henry J. 
Stumpf and Fred Schrader. 


MADISON, WIS.—Osceola Farmers’ Mutual Telephone Company, 
of Osceola, Polk county. $10,000. Incorporators: George A. Taylor, 
George F. Clark, L. Corey and O. E. Roese. 


GUTHRIE. OKLA.—The Southern Canadian Telephone Company, 
of Noble. $1,000. Incorporators: C. F. Wantland, C. M. Hobaugh, 
E. L. Sheets, Isaac Graham and A. Filtner. 
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GUTHRIE, OKLA.—Crescent Telephone Company, of Crescent. 
$20,000. Directors: D. Harader, S. E. Shore, L. V. Laurence, J. H. 
Laurence and L. W. Rrasals, all of Crescent. 


EATON, COL.—Eaton Water, Light and Power Company. 
$30,000. Directors: William Aitchinson, W. J. Farr, John 
McCarty, Harry D. McCutcheon and C. D. Eggleston. 


INDIANAPOLIS, IND.—Waterloo Electric Light and Water 
Works Company, Waterloo, Dekalb county. $25,000. Directors: 
Charles A. Wilding, John Dreibelbiss and William J. Vesey. 


MADISON, WIS.—Southern Wisconsin Power Company, Madi- 


son. To develop water power at Kilbourn. $1,500,000. 


Incor- 
porators: 


P. L. Spooner, Magnus Swenson and E. J. B. Schubring. 


MILWAUKEE, WI!S.—The Chicago, Kenosha, Milwaukee & Lake 


Geneva Electric Railway Company, Kenosha. $50,000. 
rators: 


Sturges. 


Incorpo- 
James Cavanaugh, John L. Wattles and Benjamin O. 


PITTSBURG, PA—The Allentown, Tamaqua & Ashland Rail- 
road Company. To build a line from Allentown to Mahanoy City, 


a distance of fifty miles. $500,000. W. M. Lindsay, of Pittsburg, 
president. , 


TRENTON, N. J.—~-The Mercer Electrical Company. To generate 
and distribute electricity for light, heat and power. $100,000. 


Incorporators: Francis C. Lowthorp, Robert R. Volk and Margaret 
T. Simpson. 


ALBANY, N. Y.—Sultepec Electric Light and Power Company, 
of Brooklyn. To do business outside the state. $200,000. Directors: 
Ashley T. Cole, Alexander Keogh, W. M. Park, R. J. Heisler, John 


L. Wells, Thomas L. Hughes, James R. Ford, Jr., Isaac M. Sutton 
and Ernest L. Dane, all of New York. 


MINNEAPOLIS, MINN.—White Bear Lake Telephone Company, 
Starbuck. $8,000. Incorporators: R. M. Tessemm, H. L. Corder, 
J. E. Moin, J. C. Gorder, A. M. Mollan, Carl Lingren, O. Aslakson, 
White Bear; L. K. Rio, Starbuck; G. H. Kjorsate, H. O. Kirkewald, 
Minnewaska; F. H. Sylvester, E. Barsness, Walden. 


TROY, N. Y.—East Springfield Telephone Company. To operate 
lines from Richfield Springs to Cherry Valley, and also to Coopers- 
town and along the Mohawk river, as well as to Sharon Springs. 
$10,000. Directors: Henry Rathbon, of Cooperstown, and S. A. 
Young, H. W. Young and O. R. Young, of East Springfield. 


PORTLAND, ME.—West Penobscot Telephone and Telegraph 
Company. Organized at Corinna for the purpose of constructing, 
operating and maintaining telephone and telegraph lines between 
Corinna village and other villages in that section of Penobscot 


county. $10,000. Officers: president, C. L. Jones, of Corinna, 
treasurer, J. E. Grey, of Corinna. 


ENGINEERING SOCIETY. 

TORONTO BRANCH OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—-On Friday, March 9, a meeting of 
the Toronto branch of the American Institute of Electrical Engi- 
neers was held at the Engineers’ Club, Toronto, and the Institute 
paper, “Self-Exciting Alternators,” was abstracted by Professor Rose- 
brugh. The Toronto branch is to hold a meeting on Friday, March 
23, at the School of Practical Science, Toronto, when Mr. C. H. 
Wright is to present a paper entitled “Suburban Railways.” 


LEGAL NOTE. i 

PERSON CHARGED WITH RECEIVING STOLEN ELEC- 
TRICAL GOODS CONVICTED—In the Criminal Court of Chicago, 
Cook county, on Thursday, March 1, the jury brought in a verdict 
of guilty in the case of the people vs. Ralph Lipsey, who was presi- 
dent of the Great Northern Metal Company, 61 West Van Buren 
street, Chicago, Ill. The penalty for the offence is imprisonment 
in the penitentiary for not less than one year or more than ten 
years. Lipsey was indicted for receiving stolen property, the jury 
finding that he had received and again disposed of four cases of key 
sockets which had previously been stolen from one of the large 
jobbing houses of Chicago. The jobbing houses have suffered more 
or less from petty thieving, as well as from graver acts of steal- 
ing, involving often goods of considerable value. The evidence im 
this case was prepared by Frederic P. Vose, Marquette Building, 


who assisted State Attorney James Barbour in the prosecution of 
the case. 4 
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BLECTRICAL SECURITIES. 

From every quarter the announcement comes that last week was 
probably the dullest in stock market speculation for a considerable 
time. The price movements have been irregular and confused, with 
a general tendency in the downward direction. Although liquidation 
was fairly heavy in volume, it was scattered, encouraging the hope 
that this movement had about subsided, and that new ground was 
being established for a recurrence of the upward tendency. The 
market has apparently reached a stage where a recovery is due. 
The announcement of the government plans for aiding the money 
market in the shape of. depositing $10,000,000 with the national 
banks, to be left there until July 10, had a favorable effect. While 
the amount is nowhere near large enough to help out very materially, 
still even this slight encouragement indicates the general solidity 
of the situation. The drop in the price of copper will be welcomed 
by the large buyers. The iron and steel trade is reported as improv- 
ing, notably in the steel rail line and in steel for structural purposes. 
The record annual report of the Pennsylvania Railroad, showing 
about ten per cent earned on the stock, is a notable example of the 
generally prosperous condition of the country. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 3. 


New York: Closing. 
Brooklyn Rapid Transit.................... 80% 
Consolidated Gas.......... 0... cece eee weeees 154 
General Electric ........... ccc cece ccccccccs 167% 
Interborough Rapid Transit ................ 22856 
Kings County Electric............ccc0ccceee 200 
Manhattan Elevated.............. ccc ce eueee 157% 
Metropolitan Street Railway................ 1163 
New York & New Jersey Telephone...... 154 
Westinghouse Manufacturing Company...... 185 


The income account of the Kings County Electric Light and 
Power Company for the year ending December 31, 1905, shows as 
follows: interest from investment on guaranteed fund and interest 
on bank deposit, $46,758; net earnings of Edison company for 1905 
transferred under lease agreement, $437,871, a total of $484,629; 
dividends, $400,000, and legal expenses and damages, $10,000, leaving 
a net balance for the year of $74,629. At the annual meeting of the 
Kings County Electric Light and Power Company and the Edison 
Electric Illuminating Company, the following board of directors was 
elected for both companies: Frank Bailey, William Berri, A N. 
Brady, N. F. Brady, Horace C. Duval, Walton Ferguson, W. W. 
Freeman, Bernard Gallagher, Hugh J. Grant, Seth L. Kenney, 
Thomas E. Murray, W. F. Sheehan and A. M. Young. 

The comparative income statement of the Brooklyn Rapid 
Transit Company for the year ending December 31, 1905, follows: 
gross, $17,493.011; operating expenses, $10,078,923; net, $7,414,088; 
Other income, $225,501, a total of $7,639,589; charges and taxes, 
$5,388,138; surplus for year, $2,251,451, which, added to the previ- 
ous surplus of $2,127,236, makes the total surplus $4,378,687, as 
compared with $4,130,997 for 1904. Of this amount there were 
appropriated the following amounts: $1,746,000 for discount of 
bonds sold; $12,600 in adjustment of various accounts; $288,145 for 
additions and betterments, leaving a balance of $2,331,143. The 
total assets of the company as of December 31 amount to $126.- 
087,382, and the liabilities to $123,.756,239. The gross earnings of 
the company for January increased $211,000. 


Boston: Closing. 
American Telephone and Telegraph......... 1374 
Edison Electric Illuminating................ 246 
Massachusetts Electric ..........0.. eee eee 67 
New England Telephone..............-0000: 135 


Western Telephone and Telegraph preferred. 90 

The gross and net earnings of the Massachusetts Electric Com- 
panies continue to show steady increases and by reason of the open 
winter the Operating expenses have been considerably below those 
of a year ago. The gross earnings for January and February 
combined show an increase of approximately $130,000 over the same 
two months of 1905. The net earnings increased about $150,000, 
Showing a saving this year in operating expenses of $20,000. This 
is the best showing for these two winter months in the history 
of the company. 


Philadelphia: Closing. 
Electric Company of America............+.- 11534 
Electric Storage Battery common............ 79 


Electric Storage Battery preferred........... 79 facets 


ELECTRICAL REVIEW 401 


Philadelphia: Closing. 
Philadelphia Electric..............-- ane eSs 8 
Philadelphia Rapid Transit..............0:. 31 
United Gas Improvement...............000% 95 

Chicago: Closing. 
Chicago Telephone............. cece eee 119 
Chicago Edison Light ..................26.. 160 
Metropolitan Elevated preferred............. 68 
National Carbon common................... 92 
National Carbon preferred.................. 119 
Union Traction common................000. 11% 
Union Traction preferred................ ... 44 


The annual report of the National Carbon Company for the 
year ended January 31, 1906, has been issued. The income account 
is as follows: net earnings, $890,764; preferred dividends, $315,000, 
and common dividends, $192,500, leaving a balance of $383,264: 
charged off, depreciation, etc., $353,513, leaving a surplus for the 
year of $29,751, as compared with $65,471 for the preceding year. 
The $192,500 common dividend compares with $82,500 for the year 
ending January 31, 1905. The net earnings show an increase of 
$44,457. 

The Northwestern Elevated February daily average was 83,572; 
increase 4,779. 

The South Side Elevated February daily average was 95,077, an 
increase of 6,904. 

The Metropolitan Elevated February daily average was 139; 570, 
an increase of 14,393, making a new monthly record. 

Oak Park Elevated February daily passenger average, including 
transfers, was 48,920; increase 1,771. 


PERSONAL MENTION. 

MR. J. WARD BLAKESLEE has resigned as assistant super- 
intendent of the Union Electric Light and Power Company, St. 
Louis, Mo., and has returned to Duquoin, Ill. 

MR. F. E. DONOHOE, Chicago representative of the American 
Electrical Works, has come to New York as sales agent to take 
the place of Mr. W. J. Watson, who has resigned to enter the real 
estate field. Mr. Donohoe is succeeded at Chicago by Mr. G. H. 
Hammond, who was formerly associated with Mr. Donohoe in that 
city. Mr. Donohoe’s headquarters in New York will be at the 
Havemeyer Building. 

MR. WESLEY WENTWORTH has been appointed general mana- 
ger of the Houston (Tex.) Electric Company. Mr. Wentworth comes 
from Dallas, where for the last nine months he has been super- 
intendent of the Dallas Street Railway Company. Mr. Edward C. 
Reichardt, cashier of the Houston Electric Company, has been 
appointed assistant to the treasurer of the Fort Worth Street Rail- 
way and of the Fort Worth-Dallas Interurban Railway. 

MR. JOHN F. WALLACE, formerly chief engineer of the Panama 
canal commission, is to become president of a new company which 
is being organized by George Westinghouse. The details of th- 
new company will not be completed for some time, but it is an- 
nounced that the new corporation will be a large one and of con- 
siderable importance in the electrical world. Before joining the 
Pananıa canal commission Mr. Wallace was chief engineer of the 
Illinois Central Railroad. 

MR. ARTHUR GIESLER, late chief engineer and designer of 
hydraulic installations for the Platt Iron Works Company, of Day- 
ton, Ohio, has established himself in New York with offices at 170 
Broadway as a consulting engineer and will devote himself to the 
specialty of hydro-turbine power plants and hydro-turbine pumping 
stations. Mr. Giesler has been actively identified with water-wheel 
design and installation for practically his entire life. Beginning 
in 1869, he erected, at Dirschau, Prussia, for Professor Fink, of 
Rerlin, Fink’s first reaction turbine, equipped with what is known 
as the “Fink Gate.” Of German birth and education, coming to 
America in 1882, Mr. Giesler entered the employ of the Stillwell- 
Bierce & Smith-Vaile Company, becoming shortly assistant super- 
intendent and subsequently superintendent of works and chief engi- 
neer, which position he retained up to the date of his resignation 
from the Platt Iron Works Company. Making frequent visits to 
all the turbine manufacturers of Europe, he has had exceptional 
opportunities to avail of their cumulative experience, and being a 
French as well as a German scholar has been able to keep up to date 
in the literature of his specialty in these languages as well as in 


English, 
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ELECTRIC LIGHTING. 


EVANSVILLE, IND.—Cannelton will rebuild its electric light 
plant. 


FORT DODGE, IOWA—The Newton & Northwestern company 
has purchased the Fort Dodge street-railway system. 


PERTH AMBOY, N. J.—The Citizens’ Electric Light, Heat and 
Power Company has awarded the contract for a new building. 


LACONIA, N. H.—The Laconia Electric Light Company has 
ordered a 250-horse-power engine to meet the demand for power. 


MOUNT UPTON, N. Y.—It is proposed to establish an electric 
plant at Rockwell’s Mills to light that place and Mount Upton. 


TRENTON, TENN.—The Trenton city council has concluded the 
purchase of the electric plant owned by Messrs. Keenan & Wade. 


ANDERSON, S. C.—The Savannah River Power Company has 


let to the J. F. Gallivan Building Company the contract for building 
the dam at Gregg Shoals. 


EDWARDSVILLE, [LL.—The Coffeen town board has granted 


an electric Hight franchise to Frank C. Edwards, the plant to be in 
operation within six months. 


OLYPHANT, PA.—The Blakely borough council; at an election 
held February 20, voted to spend $8.000 for a new engine and 
dynamo to be installed in the borough electric plant. 


SPRINGFIELD, OHIO—A. E. Locke, of Boston, representing the 
Widener-Elkins and Kelsey-Schoepf interests, bought the Dayton, 


Springfield & Urbana Interurban Line at the receiver’s sale, paying 
$600,000 for it. 


GLENS FALLS, N. Y.—The Greenwich trustees have awarded 
the contract for lighting the streets for five years from July 1 
next to the Consolidated Electric Company, of that place, for $50 
per lamp per year. The present price is $37.50. 


NBVADA CITY, CAL.—In a short time work will be under way 
on the electric power-house in which the California Gas and Electric 
Company is to erect on Little Deer creek. It is expected that the 
plant will be ready for use before the fall. 


ASBURY PARK, N. J.—At a meeting of the directors of the 
Atlantic Coast Blectric Light Company in Philadelphia, S. F. Hazel- 
rigg was elected president and G. B. Cade treasurer. J. G. Campbell 
will continue as superintendent of the light plant. 


OKOLONA, MISS.—The municipal electric light plant is install- 
ing additional equipment, as follows: a forty-five-kilowatt Bullock 
alternating-current generator, driven by an eleven by twelve Lycon- 


ing engine, and a twenty-five-light Jandus series alternating-current 
system on the meter basis. 


SANTA FE, N. M.—The Magellen Power and Transmission Com- 
pany has filed incorporation papers with a capital stock of $1,000,000 
and headquarters at Silver City. The principal stockholder is 
Blakely Graham, of Denver. The company intends to develop 
the water power of the Gila river in northwestern Grant county. 


CHARLOTTE, N. C.—The contract for the digging of the canal 
that is to carry the water from the river to the power-house at 
Great Falls, S. C., has been let by the Southern Power Company 
to the Simons Mayrant Company, of Charleston, S. C. The canal 


is to be one and one-eighth miles in length, twenty feet deep and 
180 feet wide. 


FOSTORIA, OHIO—Assurances are given that the proposed Fos- 
toria-Fremont electric line will be built in the spring. The com- 
pany is financed by Fostoria and outside capitalists and is backed 
by the Western Ohio. This iine will be the direct connecting link 
between Cincinnati and Cleveland. The contracts will be let soon 
and work started by April 1. 


WINCHESTER, VA.—The Winchester Electric Light Company 
has sold to the Winchester & Washington Railway Company its 
electric lighting plant in Winchester for $12,000. The latter com- 
pany is building a $200,000 plant at Millville, Jefferson county, 
W. Va., and has secured a franchise for lighting and electric 
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power in Winchester, Berryville, Charlestown and other nearby 
towns. 


ALLENTOWN, PA.—At a meeting of the stockholders of the 
Mauch Chunk Heat, Power and Electric Light Company the follow- 
ing directors were elected: J. S. Wentz, Lafayette Lentz, William 
O. Lentz, Frederick Bertolette, Jonas Sondheim, George W. Twining, 


John L. Wentz, C. A. Rex, David Ross, H. B. Price, M. S. Kemmerer, 
Leonard Yaeger and John B. Price. 


OGDEN, UTAH—J. F. McCarron, to whom a franchise for an 
interurban road through Weber county was granted last fall, and 
who had previously secured a similar franchise from Salt Lake 
through Davis county, says his road will be the first interurban 


line to connect Salt Lake and Ogden, and that work will begin 
within the time limit, or some time in May. 


TROY, N. Y.—The control of the Granville Electric, Gas and 
Fuel Company has passed to Glens Falls men. The board of 
directors organized by electing the following officers: president, 
M. O. Kasson; vicepresident, F. D. Howland; secretary, B. C. 


Higley; treasurer, W. J. Gallagher. The plant is supplying light 
in Granville, Middle Granville and to the quarries. 


LOUISVILLE, KY.—Plans are being made by the constructors 
of the electric line from Shelbyville through Eminence to the Ohio 
tiver opposite Madison, Ind., for the construction of a similar road 
from Bowling Green to Central City. These constructors, who are 
headed by Liebler & Company, of New York, have completed their 
plans for the electric line from Shelbyville to the Ohio river. 


LANSING, MICH.—The Michigan Power Company, the corpora- 
tion which has succeeded the Piatt Heat and Power Company, has 
selected the Pinckney property at Grand and Ottawa streets as a 
site for its central power-house and steam-heating plant, which will 
cost $250,000. Six thousand horse-power will be developed at this 


plant, aside from 12,000 horse-power at the various dams in Grand 
river owned by the company. 


ADEL, GA.—The Adel Electric Light and Power Company has 
been organized with William Scandrett, president; J. T. Wilkes, 
vice-president; and J. J. Parish, Jr., secretary-treasurer. The board 
of directors includes the above-named officers, also J. H. Kennon, 
W. H. Baskins, R. B. Young, S. A. Juhan, S. A. Parish and L. P. 
Booth. The company will at once commence preliminary work 
and hopes to have the town lighted within a few months. 


YORK, PA.—As a result of certain charges made against some 
of the directors of the Merchants’ Electric Light Company, of York,. 
the company has been placed in the hands of a receiver. H. B. 
Wasbers, treasurer of the company, has been appointed temporary 
receiver until a full investigation of the charges can be made by the 
court. The Merchants’ Electric Light Company was organized five 
years ago by prominent business men and merchants of York. 


KOKOMO, IND.—A stock company has been organized at New 
London, Howard county, and will construct a dam across Honey 
creek and establish an electric plant to furnish light for the town 
and for the farmhouses in the adjacent county. The dam will 
back the waters of Honey creek among the hills and form a lake 
that will cover twenty-five acres, and that will have a depth of 


from five to twenty-five feet. It is the intention of the stock com- 
pany to establish a summer resort at the lake. 


SCRANTON, PA.—The Lackawanna Light Company, formerly the 
West Scranton Light, Heat and Power Company, has purchased 
a tract of land about two and one-half acres in extent on Sanderson 
avenue, between Glenn and Walnut streets and extending to the 
Delaware & Hudson Railroad. The consideration is said to be 
$7,000. Upon this tract will be located the power-house of the 
company, which will be constructed at a cost of $20,000. In this 
building will be placed machinery valued at $100,000. 


MENOMONIE, WIS.—K. Rosholt, of Eau Claire, has purchased 
from the Knapp-Stout interests the dam and fiour mill located at 
Chetek. With the purchase go all water rights and privileges. 
A water reservoir of twenty square miles is included in the deal. 
The Chetek dam develops over 1,000 horsepower. It was built 
about twenty years ago, and a few years ago was rebuilt. The 
purchase price was not learned, but the original cost to the Knapp- 
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Stout people years ago was between $75,000 and $80,000. Mr. 
Rosholt purposes to generate and distribute electric current. 


KEARNEY, NEB.—The village board of Gibbon has granted 
J. H. Davis & Son a franchise for the -construction and main- 
tenance of an electric light and power plant in that village. The 
life of the franchise is twenty years. The grantees must file their 
acceptance of the same within ninety days. Failure to supply 
the village with lights for a period of thirty days forfeits the 
franchise. The chairman of the board is authorized to enter into 
a contract with the grantees for furnishing lights for the streets 
of Gibbon. Work will be commenced on the new plant at once. 


TRENTON, N. J.—The United Missouri River Power Company 
‘has filed a certificate of incorporation in the office of the secretary 
of state. The authorized capital stock is $5,000,000. The incor- 
porators are R. R. Higgins, Samuel Hartman and E. G. Graves, 
all of New York. The company is to purchase, improve, sell, 
supply and convey water and water power and electricity. The 
Butte Electric and Power Company has filed a certificate with the 
secretary of state, increasing its capital stock from $3,000,000 
to $6,000,000. The stock is to consist of 60,000 shares of the 
par value of $100 each, of which 10,000 shares shall be five per 
cent preferred stock and 50,000 shares common stock. The com- 
pany was incorporated May 31, 1901. 


ELECTRIC RAILWAYS. 


ATCHISON, KAN.—At the annual meeting of the Atchison Rail- 
way, Light and Power Company all of the officers were reelected. 


ALBANY, N. Y.—The state board of railroad commissioners has 
authorized the Auburn & Syracuse Electric Railroad Company to 
increase its capital stock from $1,500,000 to $2,000,000. 


HAZELTON, PA.—Estimates are being obtained for the con- 
struction of a new trolley road from Hazelton to Mauch Chunk 
by way of Weatherly, a distance of about twenty-four miles. 


AKRON, OHIO—The Barberton council has granted a franchise 
to the Barberton, Wadsworth & Western Electric Railway Company 
for a period of twenty-five years. The company expects to begin 
operations at once. 


CLEVELAND, OH]O—General Manager J. F. Stout, of the Lake 
Shore Electric, announces that the company expects to spend about 
$300,000 in improving the line between Lorain and Cleveland. This 
portion will be double-tracked. 


SPRINGFIELD, OHIO—J. E. Locke, of Boston, representing the 
reorganization committee of bondholders, has purchased for the 
Morgan-Elkins-Dolan-Schoepf syndicate the Columbus, London & 
Springfield Electric Railway for $250,000. 


VICKSBURG, MISS.—It is announced that as soon as authority 
is granted by Congress to lay track over the government road to 
the National Cemetery an electric railway will be built to the village 
of Walters, two miles north of Vicksburg. 


WICHITA, KAN.—A company to build an interurban railroad 
from Wichita to Geuda Springs, connecting Wellington, Winfield 
and Arkansas City with Wichita, may be formed within a short 
ime among the business men of Wichita. 


PENNSBURG, PA.—The Souderton-Skippack syndicate will build 
an extension from Lederachsville through the Perkiomen valley. 
It is expected that later on the Boyertown-Palm trolley line will 
connect with the Souderton-Skippack road at Pennsburg. 


LINCOLN, ILL.—The Springfield & Northwestern Railway Com- 
pany has elected directors as follows: M. G. Linn, Sigmund Living- 
Stone, W. S. Harwood, C. M. Harland, D. H. Sawyer, W. D. 
McKinley, T. B. McCauley, L. E. Fisher and G. M. Mattis. 


SAN DIEGO, CAL.—It is stated that the railroad running from 
San Diego to National City and Tia Juana will be converted into 
an electric line. Power will be supplied by the San Diego Electric 
Railway Company. Both the roads are owned by Spreckels interests. 


SPOKANE, WASH.—A plan is on foot to build an electric road 
from Oroville, southeast through Loomis, Sunlahekin valley, and 
on to Conconnully, the county seat of Okanogan county. It is stated 


that eastern parties have expressed their willingness to back this 
enterprise. 
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MONTREAL, CANADA—The directors of the Montreal street 
railway have set aside $1,000,000 for the construction of the new 
power-house in the east end of the city, and have awarded a con- 
tract for 6,000 tons of eighty-six-and-a-half-pound T-rails to be de- 
livered in May. 


NEW YORK, N. Y.—At the annual meeting of the stockholders 
of the Long Island Consolidated Electrical companies the retiring 
board of directors was reelected, with the exception of S. M. Prevost 
and W. F. Potter, both deceased, who were succeeded by Joseph F. 
Keany and W. G. Oakman. 


VANCOUVER, WASH.—An electric railway, traversing the farm- 
ing section of Clarke county, is to be installed within a short time, 
according to the announcement of the Vancouver & Suburban Rail- 
way Company. The projected line is to be forty miles in extent, 


when all branches are built. 


MILWAUKEE, WIS.—The Milwaukee Heat, Light and Traction 
Company has begun condemnation proceedings to gain possession 
of a right of way not exceeding 100 feet in width and suitable 
for building and operating a double-track electric railway from 
North Milwaukee to Cedarburg. 


CANON CITY, COL.—F. S. Granger, of San Jose, Cal., who has 
secured franchises for an electric interurban system between 
Florence and Canon City, states that he will build west from Canon 
City, along the tops of the cliffs forming the Royal gorge, bridging 
the chasm with a suspension bridge. 


GRAND RAPIDS, MICH.—At the annual meeting of the Grand 
Rapids Railway Company these directors were reelected: C. M. 
Clark, Philadelphia; L. J. Rindge, Benjamin S. Hanchett, Anton G. 
Hodenpyl, New York; W. H. Anderson, William Judson, J. Boyd 
Pantlind, Thomas F. Carroll and John A. Covode. 


NEW YORK-I, N. Y.—Queens borough is to have an elevated rail- 
road running through at least two sections of the borough. The 
Brooklyn Rapid Transit Company has purchased ground at Middle 
Village, and work will begin shortly extending the Ridgewood line 
from the old Brooklyn city Hne to Middle Village. 


PITTSBURG, PA.—A trolley road will be built in the near future 
by Pittsburg capitalists and will connect the Monongahela river 
at Brownsville with the Ohio river at Wellsburg, W. Va. The line 
to be built will be about fifty-six miles long. Charters for the 
necessary right of way have been secured with one exception. 


MORGANTOWN, W. VA.—The council of Morgantown has passed 
favorably upon the application of the Dunkard Valley Railway Com- 
pany for a franchise to use certain streets of Morgantown. This 
action ensures the immediate construction of a trolley line, forty 
miles in length, between Morgantown and Mannington, W. Va. 


NEW BEDFORD, MASS.—The stockholders of the Dartmouth & 
Westport Street Railway Company have voted to ask the railroad 
commissioners for authority to increase the capital stock of the 
company by an amount not to exceed $175,000, to take care of the 
expenditures for double-tracking the road between New Bedford and 
Fall River. 


TRENTON, N. J.—Franchises have been granted the Trenton, 
Hamilton & Ewing Traction Company by the board of freeholders 
to construct and maintain a trolley road from Trenton Hamilton 


‘square and to Trenton Junction, and also to extend the Trenton 


street railway lines in the direction of Allentown at a point near 
Crosswicks. 


BALTIMORE, MD.—Philadelphia and New York capitalists are 
interested in a proposed project for the Susquehanna Power Com- 
pany, when its works are completed at McCall’s Ferry, to supply 
electricity to the Maryland & Pennsylvania Railroad, now operated 
by steam. The plan also includes the extension of the road to 
Philadelphia. 


WABASH, IND.—An extension of the Wabash Valley traction 
system will be made along the line of the old Wabash and Erie 
canal. The plan is to parallel the Wabash railroad from Fort 
Wayne to Toledo, Ohio, ninety-five miles, connecting at Toledo with 
all the Ohio interurban systems and forming a direct line from 
Detroit to Indianapolis. 


EL PASO, TEX.—Kansas City capitalists have made application 
to the El Paso city counci! for a franchise for an interurban electric 
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railroad to operate north through Mesilla valley in New Mexico, 
125 miles, and south through the El Paso valley of Texas, forty 


miles. Power for the line will be furnished by water from the 
Great Eagle irrigation dam. 


MILWAUKEE, WIS.—John I. Beggs, of Milwaukee; Silas W. 
Burt and Edwin M. Bulkley, of New York, have been reelected direc- 
tors of the Milwaukee Electric Railway and Light Company. L. W. 
M. Cromwell, C. W. Wetmore and E. M. Bulkley, all of New York, 


were chosen to succeed themselves as directors of the Milwaukee 
Light, Heat and Traction Company. 


NEW HAVEN, CONN.—C. W. Blakeslee & Sons, of New Haven, 
have been awarded the contract to build the new trolley that is 
to be constructed between Naugatuck and Seymour. The new line, 
when completed, will be ten miles long and is the connecting link 
for the trolley system in the Naugatuck valley. The new line is 
being built by the Connecticut Railway and Lighting Company. 


HUNTINGTON, N. Y.—It has been iearned on very excellent 
authority that it is the intention of the Long Island Railroad Com- 
pany, or an allied interest, to begin within sixty days the work of 
constructing a cross-island trolley line to connect Huntington with 
Amityville and Babylon. This line will run through the villages 
of Melville and Farmingdale, and will form a connecting link which 
has been greatly desired for many years. 


BELOIT, WIS.—The Rockford, Beloit & Janesville Electric Rail- 
road, said to be one of the finest interurban properties in the coun- 
try, has been sold by John Farson, of Chicago, who lately pur- 
chased it, to the Rockford Street and Interurban Railway Company. 
The Rockford, Beloit & Janesville line is fifty-six miles long and 
connects the three cities named. The Rockford company already 
controle the other lines coming into that city. 


ALLENTOWN, PA.—The stockholders of the Slate Belt Electric 
Street Railway Company have elected the following board of direc- 
tors: T. M. Dodson, J. J. McKee, Alvin Hill, Geo. H. Wolle, C. A. 
Wolle, of Bethlehem; G. A. Schneebeli, of Nazareth; James Thomas 
and C. R. Horn, of Catasauqua, and A. S. Keck, of Allentown. The 
new board organized by electing G. A. Schneebeli; president; R. B. 
Keys, secretary. and C. A. Wolle, treasurer. 


COLUMBUS, OHIO—The Central Market Railway, the only 
Columbus independent street car line controlled by the Appleyard 
syndicate, has been sold to the Elkins-Widener syndicate, of Phila- 
delphia, through A. B. Locke, of Boston, who represented the 
reorganization syndicate, for $150,000, the upset price. The Colum- 
bus, Grove City & Southwestern Railway has been sold to the 
same interests. There was but one bid, $35,000. 


MINERAL WELLS, TEX.—The Mineral Wells city council has 
granted a franchise for an electric street car line to Major G. B. 
Beardsley, of Louisiana, The construction is to begin within 
ninety days. Major Beardsley has associated with him in the enter- 
prise Colonel J. L. Breathwit, of the Interstate Investment Com- 
pany, of Shreveport. The sheds and power-house are to be built 


in the south part of the town and the main line is to run north 
and south. 


HILLSBORO, ILL.—Articles of incorporation have been placed 
on file for the Mattoon, Shelbyville, Pana & Hillsboro Traction 
Company, organized to build an interurban electric line from Hills- 
boro to Mattoon. The first board of directors is composed of the 
following persons: W. R. Patton, I. B. Craig, A. W. Treat, A. T. 
Callison, John W. Yantis, Edward Foster, John W. Kitchell, W. O. 
Wilcox, W. N. Grimes, Robert Johns, W. A. Young, Arthur Kinkaid 
and Albert M. Howell. 


BUFFALO, N. Y¥.—The Dunkirk & Fredonia Street Railway 
Company, with its three miles of street railway connecting Dun- 
kirk and Fredonia, and with a steam distributing plant, an electric 
light plant and a gas plant in Fredonia, has been sold for $375,000, 
$100 per share being paid for the stock and the bonded indebtedness 
of $100,000 being assumed by the purchaser, who is H. W. Noble, 
of Detroit. Mr. Noble is supposed to be acting for the Buffalo, 
Dunkirk & Western interests. 


- MADISON, WIS.—A deal has been closed through the efforts of 
President Wetzel, of the Wisconsin Dells company, whereby his 
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company, the Spooner power interests, and the Kilbourn-Devils 
Lake Electric Railroad Company have been consolidated and will 
do business as one company under one management, with Phil 
Wetzel at the head. The Wisconsin Dells company waived its 
objection to a closed bridge at Portage, and the war department has 


forwarded the permit granting the privilege of a closed dam at 
Kilbourn. 


BOISE, IDA.—At a recent meeting of the Boise Valley Electric 
Railroad Company Dr. H. P. Ustick resigned as president, and was 
succeeded by Robert Noble, and Alex Ross was elected secretary. 
The company will issue $1,000,000 bonds. A market has been 
secured for the bonds, but none will be issued until the eight miles 
now under construction have been completed, when bonds for a 
sufficient amount to build the road through to Caldwell will be 
sold. A contract has been closed for power for the entire system, 
of which the Caldwell road is the first unit. 


MINNEAPOLIS, MINN.—At the annual meeting of the stock- 
holders of the Twin City Rapid Transit Company in Blizabeth, N. J., 
the retiring directors were reelected. In pursuance of a resolu- 
tion adopted at the annual meeting a year ago the board of direc- 
tors was divided into three classes and the directors assigned as 
follows: for three years, Thomas Lowry, C. G. Goodrich and Clinton 
Morrison; for two years, W. H. Goadby, William A. Read and 
Charles Hayden; for one year, Horace Lowry, John Kean and 


M. D. Munn. The directors organized by reelecting the former 
officers. 


PORTLAND, ORE.—Several hundred men are at work along the 
right of way of the Oregon Water Power and Railway Company 
between Cedarville and Troutdale, according to O. D. Wolf, who has 
a contract for grading a portion of the line. The extension of 
the line is eight and one-half miles long, and the work of grading 
is to be pushed as rapidly as possible. The terminus of the new 
line is to be on the banks of the Columbia at Troutdale, where 
a ferry will be established to connect with the north bank. The 


line will also open up a country that has recently been cleared, 
and which is within a few hours’ ride of Portland. 


ASHTABULA, OHIO—The stockholders of the Pennsylvania & 
Ohio Electric Railway Company held their annual meeting recently. 
The reports of the officers for the year were submitted, showing 
the largest amount of business ever done by the line. The stock- 
holders elected the following board of directors: Thomas Fricker, 
E. L. Hills, Ashtabula; W. F. Stanley, Conneaut; Thos. McGovern, 
Geneva; A. F. Galpin, Frank Fortune, Charles Lawyer, B. W. 
Baldwin, Jefferson; Charles O. Evarts, Cleveland. The directors 
elected officers as follows: president, Thomas McGovern; vice 


president, W. F. Stanley; secretary and treasurer, A. F. Galpin; 
superintendent, P. Wardman. 


BUTLER, PA.—The last details of the purchase of the Butler 
Passenger Railway Company by the Pittsburg & Butler Street 
Railway Company have been completed. Four hundred thousand 
dollare, half in stock in the Pittsburg & Butler company, and half 
in cash, is said to have been paid for the Butler company and its 
property, netting a profit of $200,000 to the owners. A mortgage 
of the Butler Passenger Railway Company to the Pittsburg Trust 
Company for $500,000 has also been placed on record. A certificate 
issued by Secretary of the Commonwealth McAfee to the Butler 
Passenger Railway Company, allowing it to extend its lines over 


Polk, West Pearl, West North, West Clay and Broad streets, Butler, 
was also recorded. 


ST. LOUIS, MO.—The promoters of the St. Louis, Hillsboro & 
Southern, the proposed electric road from St. Louis to Hillsboro, 
Mo., have announced the completion of the financing and the letting 
of contracts for building the line. The franchises and right of 
way have been secured, the surveys completed and construction 
work is to begin March 1. The line to Hillsboro, the county seat 
of Jefferson county, forty miles south of St. Louis, is planned as 
the first link in a through trolley road to the Thebes bridge, 140 
miles from St. Louis, by way of Potosi and Bismarck, with branches 
and connections extending through Salem to Cabool, in Texas 


county. The road south from Hillsboro is to be built by a separate 
company, not yet organized. 


March 10, 1906 


TELEPHONE AND TELEGRAPH. 


NEW CASTLE, PA.—Farmers of New Bedford are organizing 
an independent telephone company. 


LEBANON, PA.—The United Telephone and Telegraph Company 
has completed a line to Schaefferstown. 


TEXARKANA, ARK.—An exclusive franchise has been granted 
to the independent telephone company. 


DENVER, COL.—The Colorado Telephone Company has com- 
pleted a branch toll-line system from Del Norte to Creede. 


WILKESBARRE, PA.—Extensive improvements have been made 
to the operating department of the People’s Telephone Company. 


AMERICAN FORK, UTAH—The Utah Independent Telephone 
Company has opened its exchange at American Fork with 110 sub- 
scribers. 


MINNEAPOLIS, MINN.—The Northwestern Telephone Exchange 
Company has secured control of the Minnesota Central Telephone 
Company. 


PHILADELPHIA, PA.—The new telephone line planned by the 
Mountain Company, from Boyertown to Huff’s Church, Pa., will be 
erected soon. 


ST. JAMES, MINN.—Plans are now on foot for the building in 
the eariy spring of eight-or nine farmers’ lines by the St. James 
Telephone Company. 


SCHENECTADY, N. Y.—The extension of the telephone system 
of the Hudson River Telephone Company has been completed in 
the town of Glenville and vicinity. 


SUNNYSIDE, WASH.—The Christian Cooperative Telephone 
Association has signed a contract with the Pacific States Telephone 
Company connecting the systems after March 1. 


DENVER, COL.—The Colorado Telephone Company will erect a 
new one-story exchange building on Gallup street, to cost $10,000. 
Construction work will be started immediately. 


BLUFFTON, OHIO—The new officers of the Bluffton Mutual 
Telephone Company are as follows: president, J. Sheller; vice- 
president, J. C. Welty; secretary, A. C. Diller; treasurer, John 
Bixel. 


TRENTON, N. Y.—The Delaware & Atlantic Telegraph and 
Telephone Company has been given authority to lay conduits on 
the county bridge on Greenwood avenue by the board of free- 
holders, 


CHARLOTTE, N. C.—The Southern Bell Telephone and Tele- 
graph Company has acquired the Independent telephone system at 
Rockingham and the service will be rearranged, improved and 
extended. 


MILWAUKEE, WIS.—The Wisconsin Telephone Company will 
erect an addition to its south side exchange, Hanover and Wash- 
ington streets, at a cost of $20,000. It will be two stories high, con- 
structed of brick. 


ALBUQUERQUE, N. M.—The long-distance telephone line of the 
Colorado company, which connects Albuquerque with Santa Fe, 
Las Vegas, Pueblo, Colorado Springs, Denver and Salt Lake City, 
has been completed to Albuquerque. 


POMEROY, WASH.—The Ewartsville Telephone Company, 
owned and operated by farmers, will be extended to Pomeroy and 
Garfield county from Pullman and Colfax. From Pomeroy the line 
Will be extended to Dayton and Walla Walla. 


MORRICE, MICH.—The farmers’ telephone lines, east of Morrice, 
have been united into the West Antrim Telephone Company. Offi- 
cers have been elected as follows: A. L. Beard, Morrice, president; 
W. Waters, Antrim, secretary; P. Sardan, Antrim, treasurer. 


UTICA, N. Y.—The Central New York and Empire State Tele- 
Phone companies intend to expend $1,500,000 in the improvement of 
their various lines this year. This will be distributed over the 
eighteen counties in which the companies do business. 


NEW YORK, N. Y.—Plans have been filed for a new three-story 
and basement exchange to be built for the New York Telephone 
Company at Convent avenue and One Hundred and Forty-sixth 
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street. It is to be called the “Audubon Central” station and is to 
cost $110,000. 


DETROIT, MICH.—The Michigan state telephone directors have 
approved estimates of expenditures for improvements and exten- 
sions for 1906 aggregating $1,260,000. About 20,000 telephones will 
be installed. Dudley E. Waters, president of the Grand Rapids 
National, has been elected vice-president to take the place of 
Truman M. Newberry. 


CHARLOTTEVILLE, N. Y.—At the annual meeting of the Char- 
lotteville Telephone Company John Allen was reelected president; 
Luke Colliton, vice-president; Hiram Rifenbark, treasurer; Dr. M. 
Bruce, secretary; directors, C. E. Nichols, R. G. Nichols, Samuel 
Lape, James H. Brown, John Allen, Luke Colliton, Dr. M. Bruce. 
A dividend of seven per cent was declared. 


GREEN BAY, WIS.—At a meeting of the directors of the Fox 
River Valley Telephone and Telegraph Company it was decided to 
build seventy-five miles of toll lines in various directions, work to 
begin in the spring. Frank Carswell, a former Wisconsin telephone 
man, but of late local manager for the Valley company, has been 
appointed general manager of the entire system. 


BERTHOUD, COL.—At the annual meeting of the Consolidated 
Home Supply Ditch and Reservoir Company a committee consisting 
of C. C. Clark, Will Bader and John Coleman was appointed to 
confer with eastern telephone construction companies with a view 
of building an independent telephone line along the route of the 
company’s ditch, connecting Berthoud, Loveland and Johnstown. 


PITTSBURG, PA.—A large increase in the use of the telephone 
during the past year is shown by the annual report of J. A. Connell, 
contract agent of the Central District and Printing Telegraph Com- 
pany. During the year 12,232 new stations were added in the 
Pittsburg district and 11,717 in the districts under control of the 
Pittsburg management. A year ago there were 101 farmers’ lines 
with 774 stations on them, where now there are 280 lines with 
2,173 stations. i 


ONEONTA, N. Y.—The Davis and Rose Telephone companies have 
consolidated, and in the future will be operated under one manage- 
ment. The Worcester exchange will be rebuilt and rural lines 
run to Decatur, South Valley, East Worcester and other points. An 
exchange is being installed at Pleasant Brook, and the line from 
Schenevus to Westville has been completed. These lines are all 
connected with the Oneonta Telephone Company. The Oneonta 
Telephone Company has completed a new line from Milford to 
Westville. 


PITTSBURG, PA.—At the annual meeting of the stockholders 
of the Pittsburg & Allegheny Telephone Company the following 
directors were reelected: J. G. Splane, John S. Weller, Robert C. 
Hall, D. P. Reighard, J. M. Clapp, R. H. Binns, H. B. Beatty, 
George R. Webb and Ralph E. Flinn. Following the organization of 
the board and reelection of officers, an appropriation of $750,000 
was made to carry on new construction work. No statement of 
earnings was given out, although the profits for the year were said 
to have been satisfactory. It was reported that 55,000,000 messages 
were handled during 1905, and that long-distance business had 
increased 200 per cent over 1904. 


ROCHESTER, N. Y.—At the annual meeting of the stockholders 
of the Rochester Telephone Company the following directors were 
elected: George R. Fuller, Albrecht Vogt, H. Wheeler Davis, Gustav 
Erbe, George F. Roth, Rufus A. Sibley, Jacob Gerling, J. Foster 
Warner, Edward W. Peck, Louis Griesheimer, John C. Woodbury, 
J. Craig Powers, Joseph W. Taylor, Frederick W. Zoller, George 
Seager, William T. Farrell, Jobn P. Haley, Charles G. Vickery, 
James Barry and Frank T. Byrne. At the meeting of the direc- 
tors these officers were elected: president, George R. Fuller; vice- 
president, John C. Woodbury; secretary and treasurer, J. W. Taylor. 
The annual meeting of the Independent Telephone Securities Com- 
pany, a subsidiary company of the Rochester Telephone Company, 
was also held. Directors were elected as follows: George R. Fuller, 
John C. Woodbury, Frederick W. Zoller, Charles H. Poole and 
T. Harvey Ferris. The directors elected these officers: president, 
George R. Fuller; vice-president, John C. Woodbury; secretary and 
treasurer, Frederick W. Zoller. The Independent Telephone Securi- 
ties Company was organized as a holding company, to take over 
the various independent telephone properties acquired by the Roches- 
ter Telephone Company. 
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INDUSTRIAL ITEMS. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has removed 


its Philadelphia office from 1121 Walnut street to 550 Drexel 
Building. 


THE DEAN ELECTRIC COMPANY, Elyria, Ohio, has published 
a folder descriptive of the harmonic converter, a new party-line 
ringing machine. This is described in folder No. 5. 


THE HELIOS MANUFACTURING COMPANY, Bridesburg, Phila- 
delphia, Pa., announces that the Bastian Meter Company, of Eng- 


land, claims that eighty per cent of all the meters used in Australia 
are of the Bastian electrolytic type. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, Ohio, manu- 
facturer of Triumph electric light and power machinery, is calling 
attention to its complete line of apparatus and will be pleased to 
send full information and illustrations upon request. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has ready for distribution a number of new bulle- 
tins superseding those previously issued, to take regular place in 
the perpetual catalogue. The company will be pleased to send these 
bulletins to any one interested upon request. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., has published 
a neat catalogue descriptive of the Wesco solid-back transmitter. 
Each element of the design and construction is taken up in detail, 


the text being supplemented by carefully arranged reproductions 
of the various parts. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in cata- 
logue No. 129 describes and illustrates machinery for cement making. 
This takes up in detail rock-breakers, crushers, driers, kilns, ball 
mills, tube mills, elevators and conveyers. This company is the 


manufacturer of machinery for every stage in cement making by 
either the wet or dry process. 


THE ELEKTRON MANUFACTURING COMPANY, Springfield, 
Mass., has published a catalogue giving a complete story of the 
general design and the electrical and mechanical features of its 
type H motors and dynamos. This company manufactures electric 
elevators, dynamos, motors, electric dumbwaiters, organ-blowing out- 


fits, pumps, rheostats, ventilating fans and other forms of electrical 
machinery. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., has ready for distribution bulletin 
No. 15, superseding bulletin No. 5. This gives a description of the 
central energy telephones made by the company. The text is sup 
plemented by numerous half-tone illustrations, the typography and 


presswork being in the usual handsome style of all the literature 
issued by the company. 


THE STANDARD WELDING COMPANY, Cleveland, Ohio, is 
distributing several pamphlets descriptive and illustrative of its 
various products. One pamphlet deals with welding by electricity, 
showing electrically welded automobile parts and miscellaneous 
electric welding. Another describes and illustrates seamless steel 


rings welded by electricity, seamless steel tubing, and tubes and 
rings of special character. 


THE POPE MOTOR CAR COMPANY (Waverly department), 
Indianapolis, Ind., has published a handsome booklet entitled “Profit- 
able Electric Garaging.” The first page bears the following quota- 
tion: “A book bearing testimony of the experts and containing 
facts and figures for the enlightenment of the automobile dealer, 


issued by way of encouragement in answer to the question ‘is 
electric garaging profitable.’ ” 


McLEOD, WARD & COMPANY, 27 Thames street, New York city, 
is distributing a hanger showing a number of different styles of 
portable desk and fixture lamps. These include single and double 
cylinder desk lamps and portables, pulpit lamps, bookkeepers’ desk 
lamps, picture lamps, hemispherical reflector lamps and an illus- 
tration of the new Ward “Doublejoint.” This double joint gives 
free play to the movement of the light in any direction. 


THE FREVERT MACHINERY COMPANY, 18 Dey street, New 
York city, has opened a salesroom where it will carry a complete 
line of new and second-hand metal-working tools and machinery of 
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every description. The company is also manufacturing a Jine of 
newly designed hand-power traveling cranes, trolleys, hoists and 
overhead tracks. Mr. H. S. Frevert, who is at the head of this 
company, has had a wide experience in the machine tool business. 


THE C. H. WHEELER CONDENSER AND PUMP COMPANY, 
Philadelphia, Pa., announces that there has been some confusion 
and delay in the transmission of mail matter and orders intended 
for the company, owing to the similarity between its corporate title 
and that of another concern. In order to avoid a recurrence of such 
confusion and delay it has been decided to change the corporate 


name to the C. H. Wheeler Manufacturing Company, this taking 
effect March 1, 1906. 


THE JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J. 
is distributing a novel and attractive pamphlet entitled “Some Roeb- 
ling Products.” This pamphlet is illustrated with half-tone repro- 
ductions of the applications of Roebling products to suspension 
bridges, wire rope transmission problems, ship and yacht rigging, 
hawsers, cableways and tramways, galvanized wire strand, wire rope 
fastenings, steel-core bell cord, double galvanized telephone wire, 


copper telephone wire, insulated electrical wires and alligator 
wrenches. 


FRANK B. COOK, Chicago, Ill., announces the award of an order 
for the complete protector equipment for the new exchange of the 
Kinloch Telephone Company, St. Louis, Mo. This is said to be 
the largest single order for protective apparatus that has ever been 
placed. The Kinloch rack will be the largest single rack in exist- 
ence. The order calls for 16,000 pairs of protectors, and the type 
to be furnished by Mr. Cook is of entirely new design. The Kinloch 
Telephone Company called for an improvement over any existing 
type of protector, and the apparatus which Mr. Cook will furnish, 
it ig stated, is a departure both in principle and design from any 
protector now made. The order for the protectors was placed by 
the Stromberg-Carlson Telephone Manufacturing Company. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


CHARLESTON, W. VA.—The Henry C. Jackson Electric Com- 
pany, of Parkersburg, W. Va, has been incorporated to conduct 4 
general electrical business. The capital stock is $50,000, and the 
incorporators are Henry C. Jackson, W. C. du Camps, C. L. Will 
iams, A. C. Adair and J. W. N. Brown, all of Parkersburg. 


MILWAUKEE, WIS.—The Signalphone Company, which has pur- 
chased the business of the Signalphone Alarm Company, has been 
incorporated with a capital of $100,000 and will manufacture signal 
apparatus on a large scale. The patent which the new company 
controls is known as the interlocking system, which permits of 
sending a fire or a police alarm or telephone message over the 
same wire without interruption from either source. The incor- 
porators are H. O. Brumder, Dr. H. V. Wurdeman and John 
Stouthammer, all of Milwaukee. 


OBITUARY NOTICE. 


MR. FRANKLIN BROOKS, partner in the firm of Eugene Munsell 
& Company, New York city, died at his home in Elizabeth, N. J. 
on the morning of Monday, March 5. He had returned Saturday from 
Hot Springs, N. C., where he went to obtain relief from rheumatism. 
He was born fifty-one years ago in San Francisco. His father was 
interested in a mica mine in North Carolina, and the son spent 
several years there and became an expert on mica. He associated 
himself with his cousin, Eugene Munsell. He was vice-president 
of the Mica Insulator Company and director in two mica mines 
in North Carolina. He was also interested in mica properties in 
India and visited the mines there two years ago. He was presi: 
dent of the Mattano Club in Elizabeth. 


EDUCATIONAL. 


UNIVERSITY OF WISCONSIN--The college of engineering of 
the University of Wisconsin, Madison, Wis., has received & Curtis 
steam turbine, which is being installed in the mechanical laboratory 
of the engineering building. The new machine, which is in part 
a gift of the General Electric Company, will be used for the instruc 
tion of students and for experimental work. 
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PROTECTING NIAGARA FALLS. 

What may be an important step in legislation to protect 
Niagara falls and retain the scenic beauty of that wonderful 
cataract was taken in the senate of New York state on Monday, 
March 12, by the passage of several bills repealing the charters 
of several companies which had been granted the rights to 
utilize the water of the Niagara river for power purposes. This 
action of the senate, if sustained by the lower house and ap- 
proved by the governor, will leave only two charters on the New 
York side—that of the Niagara Falls Power Company and that 
of the Niagara Falls Hydraulic and Manufacturing Company. 

The action of the New York legislature will, however, not 


accomplish the desired result if similar action be not taken by 
Canadian authorities. The crest of the Horseshoe fall is about 
ten feet lower than that of the American fall, and over the 
former passes about nine-tenths of the total flow of water; and 
although the international boundary line passes down the centre 
of this fall, no action on our part alone can affect, to any extent, 
the flow of water in the Canadian half of the stream. In fact, 
the power plants now in course of erection on the Canadian side 
together will take two or three times as much water as that 
diverted on the American side. 

It is rather interesting at this time to recall the statement 
made by Mr. P. N. Nunn in his paper before the Asheville 
(N. C.) convention of the American Institute of Electrical En- 
gineers, in which he describes the Ontario Power Company’s 
new installation. Mr. Nunn said that the variation in the height 
of water at the falls due to the direction of the wind is much 
more than that which would be caused by the water drawn off 


through the power-houses; yet nobody notices the difference at 
the fall. 
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ELECTRIC POWER IN THE SHOE FACTORY. 

An attractive ficld for the application of electric power is 
found in the shoc-manufacturing industry. Thus far compara- 
tively little has been done in the way of modernizing the motive 
power of shoe factories, but there is ample reason for attacking 
the problem in the light of recent experience. The Haverhill 
Electric Company, in Massachusetts, has lately installed the 
motor drive in several important shoe factories, arranging the 
equipment largely on the group system, with 550-volt, three-phase, 
sixty-cvele motors of the induction type in each separate or sub- 
department. 

The advantages of the modernized equipment in the shoe fac- 
tory are essentially those which have given electric power so 
vast a hold in other industries. The reduction of shafting and 
belts is espeeially noteworthy, for in the manufacture of a 
modern shoe some fifty-six different processes enter, with over 
one hundred different handlings. Human labor plays a most 
important part in this work, and anything which improves the 
operating conditions of the trade is a definite stimulus toward 
increased production. The distribution of both natural and 
artificial light is improved by the elimination of any shafts or 
belts formerly necessary with steam. engine driving, and the ven- 
tilation is certain to be somewhat better upon the electric motor 
basis. The amount of power required to drive a shoe factory 
is not large in comparison with that needed in many other indus- 
tries, but the percentage of power wasted in belt transmission 
is food for thought in the production of shoes—a business in 
which competition is exceptionally keen. 

The induction motor is specially suited to the group driving 
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of shoe machinery, requiring, as it does, little more than nomi- 
nal attention. Its reliability and freedom from commutator 
troubles are cardinal points in its favor, for continuous opera- 
tion is most essential to the maximum production economy in 
any plant where the labor cost, is high and where the manu- 
factured article passes through a long chain of processes. In 
the Haverhill installations the use of 550-volt motors permits 
the enjoyment of the electric drive with very moderate power 
losses in the distributing system, and with proper care as to 
insulation there should be little more danger to employés than 
with half the Haverhill working voltage. 

An important phase of the electric driving problem in the 
shoe factory is the opportunity it gives the central station 
manager to present the claims of high-efficiency electric lighting 
in larger units than sixteen candle-power. Gas is nowhere more 
out of place than in a large plant employing hundreds of men 
and women under conditions of ventilation which are difficult 
to improve at any season of the year. There is a good field for 
large electric fans in the shoe factory during the trying days 
of midsummer. The power business of a single shoe factory may 
be a comparatively small matter, but if it is supplemented by 
the use of large quantities of light derived from the later types 
of air and incandescent units, the sale of current should be 
profitable in every case. 


ADULTERATION OF ELECTRICITY. 

It is a well-known saying that electricity is one supply which 
can not be adulterated, that the user gets only the simon-pure 
article, though perhaps sometimes his supply is not quite as 
regular as he could wish. In a recent paper read before the 
Manchester section of the Institution of Electrical Engineers, 
of Great Britain, Mr. M. B. Field admitted the general correct- 
ness of this statement, but he said that in a general way adultera- 
tion of the current did take place, at least from the generating 
station’s point of view. Leakage currents—that is to say, cur- 
rents which are sent out from the station, but do no useful work 
—might be considered as adulterations to the useful current. 
With alternating-current systems the so-called wattless com- 
ponent of the current may be looked upon in the same way, and, 
under certain conditions, cross or idle currents may be set up, 
which cause a loss of power and poor regulation at the station, 
but produce no useful results. 

By stretching the point a little, this way of looking at mat- 
ters may be allowed, but there is a difference. In adulteration, 
as usually practised, the purchaser pays for something he does 
not want and gets the article he does want in an impure condi- 
tion. With the electrical supply it is just the other way; the 
manufacturer produces something that he does not want and 
which he can not sell. The purchaser of electrical energy suffers 
only in a secondary way. His wattmeter, if correct, does not 
charge him with wattless currents; the leakage currents, as 
a general thing, get back to the station without passing through 
his premises. If his installation has been made properly he pays 
for only what he uses. In fact, he himself is sometimes to 
hlame for the poor character of the load on the generating 
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station. In a sense, adulteration is caused, but the consumer 
does not pay for it, except in so far as his bills go toward 


bearing the general expense of the system. - 


MUNICIPAL OWNERSHIP AGITATION. 

When the mayor of Chicago secured the services of the 
Glasgow (Scotland) street railway expert to report upon the 
feasibility of taking over her street railway systems, the advo- 
cates of municipal ownership began to crow loudly, as they 
expected a report in every way favorable to their cause. Mr. 
Dalrymple, however, took a common-sense view of the situa- 
tion and reported adversely, much to the chagrin of those who 
had anticipated so much aid from him. His report was not 
made public, although his general conclusions were known. This 
report has now been secured and published, and although it does 
not add much to what has already been said, it contains a timelv 
warning. It says: “presuming that you are able at a satisfac- 
tory figure to purchase the present franchises, there would un- 
doubtedly be a very grave danger in your city attempting to 
operate what would be the largest street railway undertaking 
in the world without making a very radical change in the meth- 
ods usually employed in carrying out municipal work of the 
cities of the United States.” This is the danger that the 
municipal ownership advocates seem to be so blind to—so blind, 
in fact, that although one day they may be heard criticising 
most strenuously the working of certain city departments, the 
next day they are just as loud in urging that the city take upon 
its shoulders still greater burdens. 

Another expert, who was sent abroad to look into the muni- 
cipal operation of public utilities, also reported adversely not 
Professor F. H. Roberts, of the Universitv of Colo- 
rado, who was sent abroad by the governor of that state, reported 
as follows: “from ali I can make out, the entire municipal 
ownership system in England and on the Continent is unbusiness- 
like in the extreme. In the first place, nearly all the towns are 
failing to make provision for depreciation of the plants—light- 


long ago. 


ing, railway, water, whatever they are operating—in order to 
make a better showing for the scheme at present. For instance, 
in a number of towns the sinking fund scet aside is one per cent, 
or even lower. Seven or eight, or even ten per cent is set aside 
by conservative business concerns in this country, and they are 
not putting by more than they deem necessary.” If we could 
get at the true situation, it is verv probable that municipal 
ownership would be less attractive to those who are really con- 
cerned in developing the city and in improving its government. 
These phases of the subject consider only the side of the 
public. There is another side—that of the electrical industries. It 
seems to have been pretty well demonstrated that when an 
industry or a business is conducted by the government it 
is impossible for it to keep up with the progress of the art. 
Government systems are notorious for their inadequate methods 
and useless apparatus, and although the system, when first in- 
stalled, may be as good as can be secured, it soon becomes old 
and gives poor service. Not only does the public suffer, but the 


development of the art itself is greatly retarded. 
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CHEMICAL PROBLEMS IN ELECTRICAL ENGINEERING. 

In the ELEcTRICAL Review for February 17 attention was 
called to certain power-house problems which for their best 
solution require a knowledge of chemistry, if not, indeed, the 
services of an expert chemist. On another page of this issue we 
publish a letter from Mr. Charles E. Farrington on the same 
general subject—the value of chemistry to the electrical indus- 
tries. 

The particular phase of work referred to by Mr. Farrington 
is the need of chemical knowledge in selecting or preparing insu- 
lating materials. The insulation of an electrical machine is, 
generally speaking, its weakest feature, because the materials 
most suitable as non-conductors generally have poor mechanical 
strength. This is well known and an ample factor of safety is 
usually provided, and care is taken not to subject them to 
undue mechanical strains. But many insulating materials are 
subject to other sources of weakness which the user does not 
always suspect and can not detect without a chemical test. The 
use of varnishes, paints and other compounds for improving 
the insulating covering of electrical conductors is very general. 
Such materials are employed not only for saturating the insulat- 
ing fabrics, but for cementing together mica sheets. Their use 
improves the mechanical qualities of the insulation and makes 
possible the construction of solid insulating parts with consider- 
able mechanical strength, such as are essential in the manufac- 
ture of almost every electrical appliance employed for moderate 
or high potentials. The method of making them not only pro- 
duces a fairly satisfactory article from a mechanical standpoint, 
but enables use to be made of materials which otherwise would 
be useless. But if the article is to be entirely satisfactory it 
must meet requirements other than those merely mechanical or 
even electrical. 

The engineer has no difficulty in determining the mechanical 
strength of his insulating material. He can also test its elec- 
trical properties without much trouble, and he is likely to think 
that if it meets the requirements in these two ways it is 
entirely satisfactory. There remains, however, the chemical side 
of the problem. The insulating compound or cement may give 
sufficient mechanical strength, and it may seem, on test, when 
it is fresh to satisfy the electrical requirements; yet it may 
contain chemical constituents which, given time, will ruin it for 
insulating purposes. Both vegetable and mineral oils and gums 
frequently contain acids or other chemical agents which have 
the ability to corrode or destroy metals and vegetable fabrics. 
These acids should, of course, be entirely removed before the 
material is used for insulating purposes, and such substances 
should always be subject to chemical test to ascertain their 
purity. 

There are other chemical problems which may arise in elec- 
trical work. Only recently we called attention to the corrosion 
of the conductors in a high-potential, alternating-current gen- 
erator. It was said that chemical test proved the presence of 
nitric acid—or rather copper nitrate—which was supposed to 
have been produced by brush discharges from the machine. It 
might possibly have resulted from the use of an impure shellac, 
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though this was said not to have been the case. There was no 
doubt, however, that corrosion had taken place, and whether it 
were caused by the use of impure insulating materials or the 
oxidation of atmospheric nitrogen, the effect was chemical, and 
the remedy should be sought through that science. 


IMPROVING THE LAMPS. 

A statement was made recently by an architect that it is far 
more important to secure a lamp satisfactory aesthetically than 
it is to improve the efficiency of the lamp as a source of light. 
There is a certain amount of force in this statement, for the cost 
of fixtures in a building is but a small part of the total expen- 
‘diture, and it is therefore the more necessary that this compara- 
tively minor feature of lighting should be in harmony with the 
whole echeme. The architect holds that, if a sufficient amount 
of illumination be secured, the power required to do this is 
a secondary matter. His first object should be to get a pleasing 
effect. 

On the other hand, the engineer has good excuse for his 
efforts to increase the efficiency of artificial illuminants. If 
our modern lamps had a decent efficiency there would be less 
reason for this energetic search for improvement. Could the 
lamp compare with the generator or even the engine as a trans- 
former of energy, the manner in which this is done might be 
left largely to the architect, but unfortunately our incandescent 
lamps are notably inefficient, not as compared with other types, 
but as compared with other energy transforming devices; and, 
moreover, this most inefficient device of the whole lighting sys- 
tem is used for the final transformation—the worst possible 
position. If the most inefficient device could be used for the 
first transformation, all succeeding devices could be correspond- 
ingly smaller or do correspondingly greater amounts of work. 
But with an efficiency of, say, five per cent at the final stage, all 
devices intervening between this one and the coal pile must be 
about fifteen times larger for the same amount of work tlan 
would be required had the lamp itself a respectable efficiency. 
If a lamp could be given an efficiency of seventy-five per cent, 
not only would the coal pipe represent about fifteen times as 
much light as it does to-day, but every lighting station would 
have its rating increased correspondingly. 

To-day there is no evidence of any such improvement, but 
there is hope for a much better lamp than those in general 
use, and it is the duty of the engineer to make every effort in 
this direction. That recent progress has led to greater intrinsic 
brilliancy and lamps of higher ratings is unfortunate from the 
architect’s’ viewpoint, but it does not follow that all future 
progress will be in the same direction. If a highly efficient lamp 
with a small rating can be made satisfactorily, the architect 
can afford to use translucent globes and will still get his desired 
effect. At the same time, the efficiency of the system as a whole 
will be improved. Every engineer must hope for a great improve- 
ment in the efficiency of our sources of light. From his stand- 
ard the objections raised by the architect are secondary and can 
be overcome without much difficulty after the desired progress 
has been made. 
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The Illuminating Engineering 
Society. 

The second regular meeting of the Il- 
luminating Engineering Society was held 
at the Edison auditorium, 44 West Twen- 
ty-seventh street, New York city, Friday 
evening, March 9. The meeting was called 
to order by President L. B. Marks. 

A paper was presented by Mr. Victor 
A. Rettich, entitled “The Inverted Gas 
Mantle Lamp.” Mr. Rettich sketched the 
history of this type of mantle burner, 
pointed out the improvements sought by 
the new arrangement and the difficulties 
encountered. Care must be taken to se- 
cure complete combustion of the gas, the 
construction must be such as to reduce 
the chance for flashing back at the mo- 
ment of lighting, the products of com- 
bustion should be properly conducted 
away and provision must be made to catch 
any incandescent particles which might 
drop from the mantle. A number of lamps 
were described, showing how different in- 
ventors had endeavored to secure the above 
requirements; but Mr. Rettich did not 
feel that the lamp in its present state 
could be considered a success. 

A paper was read by Mr. E. Leaven- 
worth Elliott, entitled “The Flaming Arc 
Lamp.” Mr. Elliott reviewed briefly the 
history of this arc lamp, noting that a 
patent for a flaming are had been taken 
out in the seventies, and, in fact, the 
effect upon the arc produced by intro- 
ducing salts into the carbon electrodes had 
been mentioned a good many years before. 
After the development of the commercial 
type of arc lamp, manufacturers devoted 
their efforts to improving the life of the 
carbons, the efficiency of the lamp and the 
quality of the carbons. After a high stage 
of development had been reached, progress 
took a new ‘trend when the enclosed arc 
lamp was invented. This has a lower 
efficiency, but requires less trimming and 
produces less glare, due to the apparent 
lower intrinsic brilliancy. During the 
last few years the problem of increasing 
the efficiency of the are light has been 
taken up again and the flaming are type 
revived. Incandescent carbon and trans- 
parent gases are unfortunately inefficient 
light radiators. The efficiency of the are 
can be enormously increased by intro- 
ducing materials into the are. This is 
done in the flaming are type. Bremer is 
given the credit for the first commercial 
results. Mr. Elliott objected to the term 
“Haming are,” which has become common, 
as he thought that it was misleading. He 
suggested that a better term would be 
‘Juminous are.” 

Different qualities of light can be ob- 


bons being placed nearly parallel. 
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tained with the luminous arc by adding 
different salts to the electrodes. The cal- 
cium salts give a golden-yellow color, 
which is very striking and good for ex- 
terior lighting. It is a penetrating light 
which reaches far through fogs and mists. 
A white light can be obtained, using cer- 
tain salts without difficulty, but it hap- 
pens that the materials which produce the 
white light give a much lower luminous 
efficiency. 

The addition of salts to the electrodes 
for luminous ares unfortunately causcs a 
slag to form, which may interrupt the 
circuit if the arrangement of carbons be 
not such as to prevent it. It is to avoid 
this trouble that a return has been made 
to the old Jablochkoff principle, the car- 
This 
has the advantage of doing away with a 
lower support, which casts a shadow. 

The fundamental patents for the use 
of impregnated carbons have long since 
expired, but the methods of making these 
have been treated as trade secrets, though 
they are pretty generally known. The 
electrodes of such lamps burn away rapid- 
ly and generally give off undesirable prod- 
ucts of combustion and must be taken 
care of. Mr. Elliott referred to a re- 
port of a recent German invention in 
which the lower carbon is said to be sur- 
rounded by mercury and the length of 
life increased to about 1,600 hours. No 
details of this lamp could be given. 

Mr. W. S. Kellogg presented a short 
paper entitled “Artificial Illumination 
from the Architects Standpoint.” He 
pointed out certain qualities of lamps de- 
sirable from an esthetic viewpoint, hold- 
ing that a pleasing effect is much more 
important than energy efficiency. High 
intrinsic brilliancy is a bad factor, and it 
is unfortunate that recent attempts to in- 
crease the efficiency of illuminants have 
always tended toward an increase in the 
brilliancy. Lamps should always be well 
shaded, except where used for advertising 
purposes. At the present time the sixteen- 
candle-power incandescent lamp is the 
standard, but the tendency is upward, and 
the lamp manufacturers cater to this be- 
cause of the better efficiency obtained. Mr. 
Kellogg spoke of the difficulty of obtain- 
ing a satisfactory standard rating for il- 
Juminants, particularly since the use of 
reflectors is coming in so widely. It is 
this uncertainty in the rating of the lamps 
that forces the architect to provide a large 
number of outlets. as only in this way can 
he protect himself against unsatisfactory 
illumination. 

The discussion was opened by Dr. E. 
L. Nichols, of Cornell University, who 
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spoke of the great need for reducing the 
art of illumination to a scientific basis. 
Although we have been using artificial il- 
luminants since time immemorial, we are 
still guessing about light; yet this art 
can be reduced to as exact a science as 
any other. It is time that we should stop 
measuring candle-power and begin to 
measure the Juminous effect. We should 
educate the public not to look at the light, 
but at the lighted object, and it is time 
to begin the education of the engineer as 
well. 

Mr. George G. Ramsdell, New York city, 
took a stand opposite to that of Mr. Ret- 
tich in his discussion of the inverted gas 
mantle. Mr. Ramsdell said that the prog- 
ress Which had been made in the last year 
or so has been noteworthy, and although 
the inverted mantle type is not yet perfect, 
he thinks that there is a great future for 
it. 

Mr. E. C. Brown, New York city, took 
somewhat the same stand. He has used 
two of these lamps, which have given very 
satisfactory service, and he has much faith 
in the future of the lamp. 

Dr. Clayton H. Sharp, New York city, 
compared the action of the salts in the 
electrodes of the luminous arc to that of 
the mantle in the incandescent gas light. 
Both are methods of rendering a non- 
luminous gas luminous, one by a perma- 
nent body, the other by introducing con- 
tinuously bodies which make the flame lu- 
minous. 

It is a puzzle to explain the action of 
the mantle, and the fact that the composi- 
tion of the mantle is limited to certain 
percentages of thoria and ceria renders the 
puzzle more puzzling. Several explana- 
tions have been offered, one by Dr. Nich- 
ols, who attributed the action of the man- 
tle to luminescence. Another suggestion 
is that it is due to catalytic action of 
the ceria, and a third to the high tem- 
perature attained by the mantle. The 
work of Rubens on the distribution in 
the spectrum of the energy radiated by 
the mantle shows that the greater propor- 
tion of this lies in the visible spectrum. 
The power radiated as heat is compara- 
tively small, and although there is an in- 
crease in the radiation for very long wave- 
lengths, the energy represented by this 
is slight. Nearly all of the energy radi- 
ated is in luminous waves. A pure thoria 
mantle behaves almost as a transparent 
body, having no radiating power. The 
addition of ceria may be compared to 
adding a colored body—that is to say, 4 
body having what may be termed “light 
color” rather than “heat color.” It adds 
to the thoria mantle, which is a poor heat 
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‘radiator, the power to radiate light. For 
this reason the temperature attained must 
be very high. 

Dr. Sharp warned engineers against ill- 
considered use of the luminous are. Its 
intense brilliancy can not but have a detri- 
mental effect upon the general illumina- 
tion of the streets where it is used. The 
lamp should be put well up out of the 
way. 

Dr. Nichols added a little to Dr. Sharp’s 
explanation of the action of the incandes- 
cent mantle. His explanation is nothing 
more than a surmise, but it is based upon 
several well-known facts. To obtain a 
fluorescent solution but a small percentage 
of the fluorescing material should be add- 
ed to the solvent. This agrees with the 
limits found in the manufacture of the 
“mantle. Luminescent substances are lu- 
minescent at definite temperatures, and the 
mantle may happen to be luminescent at 
the temperature of the Bunsen flame. All 
known luminescence lies in the luminous 
spectrum, covering one broad band, which 
would explain the high efficiency of the 
mantle. It is on these similarities that 
he bases his surmise, but he warned his 
audience that it was merely a guess. Dr. 
Nichols believes that the study of the gas 
mantle may lead to a general improve- 
ment in the art of illumination. 

Mr. W. D’A. Ryan, West Lynn, Mass., 
exhibited a number of curves showing the 
distribution obtained by different types 
of are lamp. These included the open 
are, the enclosed are and the flaming or 
luminous are. ‘The distribution given 
by the open arc is most suitable for street 
lighting, since the greater percentage of 
light is thrown out more nearly horizon- 
tal. Most of the developments in arc 
lighting have been away from this feature, 
notably in the case of the luminous arcs, 
where nearly all the light is thrown down 
under the lamp. A notable exception to 
this is the magnetite arc, which has a dis- 
tribution resembling that of the open are, 
but more marked, in that a still larger 
proportion of the light is thrown out in 
a nearly horizontal direction. It is this 
type of lamp which should be used for 
exterior lighting. Attention was called 
also to the great reduction in light radia- 
tion due to the use of opal globes. The 


loss was attributed to exclusion of air, 
which reduced the efficiency of the arc; 
to absorption of the glass and to reflec- 
tion from the inner surface of the globe. 
During the meeting four flaming or 
luminous arc lamps were exhibited. Three, 
two Siemens’ and one Excello are for ex- 
anne, The fourth, a new Ex- 
ype, 1s for interior use and gives 
out a white light. i 
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CONDUIT WIRING FOR ELECTRIC 
INSTALLATIONS.: 


BY L. M. WATERHOUSE. 


I will now deal with some points in the 
conduit wiring of installations on which 
it appears to me that discussions would 
be most valuable, both from the manufac- 
turers’ and contractors’ point of view, and 
should ultimately lead to the betterment 
of installation work as a whole. I would 
first direct your attention to an interim 
reissue of the rules of the Royal Insurance 
Company. These rules, embodied by con- 
sent of the council, are uniform in re- 
quirements with the rules of the Institu- 
tion of Electrical Engineers, of Great 
Britain. On page 18 we have the follow- 
ing: “In the opinion of this company 
the best general method of enclosing and 
protecting the conductors is by the use 
of stout metal conduits. It is important 
to note, however, that numerous fires have 
eceurred through leakages of the current 
from such conduits to soft metal gas pipes, 
so that the security of such a system de- 
pends seriously upon the proper spacing 
apart. of such conduits from soft metal gas 
pipes or from metal work in contact there- 
with.” This note deals with one of the 
real risks in connection with the conduit 
wiring of buildings, and a risk that: will 
remain just so long as we continue to 
permit the use of gas pipes of the compo 
description. Continuity and earthing are 
no doubt very advisable on high-voltage 
work from the point of view of protection 
from danger to life, but are really very 
little safeguard against fire risk unless 
care is taken to keep metal conduits spaced 
apart from such gas pipes, and of course 
from any metal work in connection with 
them. 

The present chief engineer of Glasgow, 
Mr. W. W. Lackie, in his paper on 
“Earthing” read before the Glasgow 
branch of the Institution of Electrica] En- 
gineers, in February last year, laid it down 
that conduits should be entirely insulated 
throughout a building. This is most de- 
sirable, and if it were possible in prac- 
tice, I believe that it would at once remove 
the only real cause of uncertainty con- 
nected with the use of metal conduits. 

I should like to refer to some points of 
importance which were brought out in 
that. First, we had a report on fires hav- 
ing electrical origin, and during three 
vears, 1902-4, thirty-five fires were re- 
ported. On examination these were re- 


duced to thirty-three, or an average of 
a 

1 Abstract of a paper read before the Electrical 
Contractors’ Association of London, on Tuesday, 
February 20. 
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eleven a year; this works out at one fire 
per 900 installations, and shows how 
essentially safe electric lighting is. Of 
these electrically caused fires one-half, 
fifteen, were due to the melting of compo 
gas tubes, where metal-sheathed cables 
were used. Now eight of these jobs were 
carried out without being properly earthed, 
and seven were properly earthed ; what the 
other causes were does not particularly 
concern us at the moment, but the point 
I want to emphasize is that continuity and 
earthing alone do not, as is commonly 
supposed, safeguard against fire. Sup- 
pose we have a leak on one of the outers 
of a three-wire system, the neutral of 
which is earthed, the tubing if continu- 
ous becomes alive throughout its length. 
Now the tubing may be earthed by an 
earth wire or not, it is quite possible that 
it may also be unintentionally earthed at 


one or more points by contact with compo ~ 


piping; the result is that there is a large 
momentum rush of current to earth which 
splits up amongst the different earth 
paths in the ratio of their conductivities, 
and it is the arcing and consequent gas 
igniting effect of these earthing discharges 
which is the cause of danger. To entirely 
eliminate this we must insulate conduit 
runs, as far ag practicable, from all metal 
work, or we must remove all compo gas 
tube from the building. | 

Now, there are many thousands of 
socket-joint installations erected during 
the last eight years which are to-day work- 
ing very satisfactorily, but these have 
been erected without any attempt being 
made to secure continuity or bonding, and 
consequently they are not intentionally 
earthed. The Institution of Electrical 
Engineers in their wiring rules do not de- 
mand continuity and earthing in jobs 
where the voltage of supply does not ex- 
ceed 250 volts. Their rule dealing with 
this is important: “Conductors convey- 
ing currents at pressures exceeding 250 
volts must be contpletely encased in metal- 
lic sheathing or tubing efficiently con- 
nected to earth, and such sheathing or 
tubing must be electrically continuous 
throughout its length.” We can draw 
the following deductions from this rule: 
first, that metallic sheathing continuous 
and earthed is the only method permis- 
sible with conductors on high-voltage 
work; second, that it has not been deemed 
expedient to prohibit the use of socket- 
joint tubing on voltages below 250. 

In dealing with this method of in- 
stalling conduit the question arises: “Is 
it desirable to use a brazed or solid- 
drawn tube, or is it not actually advan- 
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tageous to use an open seam and socket 
fittings?” I have it from more than 
one consulting engineer that for surface 
work they advocate the use of open seam 
conduit, and some of them go so far as 
to say that they would prefer to adopt 
tubing with even a more open seam than 
is now used, always provided that the 
seam js placed lowermost, so as to effi- 
ciently drain the tube; but it is reason- 
able to suppose, and is acutally borne out 
in practice, that with such a well-venti- 
lated tube there is absolutely no con- 
densed moisture to drain, and it is for 
this reason more than anything else that, 
in my opinion, an open seam is desirable. 
In situations where there is steam or 
vapor about or humid atmosphere, such 
as in baths, laundries, boiler rooms, etc., 
the moisture from the outside is more to 
be feared than condensation, and in these 
cases the use of seamless screwed tube 
is desirable. l 

With regard to concealed work, switch 
runs and the like, I think there is no 
doubt that open seam conduit is unsguit- 
able wherever switch runs are buried in 
plaster or cement, and I do not think 
it has ever been recommended for this 
purpose. These runs, terminating very 
often in a switch wall plug or section 
box, act as natural drains for any con- 
densation which may take place in the 
horizontal runs, and I think it is desira- 
ble that an outlet should be given to 
them, say by using a T-piece instead 
of a bend, so as to prevent this moisture 
draining into the switch box. 
With regard to switches and ceiling 
roses and their mounting I think it will 
be agreed that for the sake of continuity 
throughout the run it is most desirable 
that metal boxes should be used wherever 
an outlet is required. The circular con- 
duit box is usually supplied with lugs 
which are drilled and tapped, and hold- 
ing-down metal screws are used to pass 
through the porcelain. base, but owing 
to the proximity of these metal screws 
and the live terminals on the switch or 
ceiling rose the leakage path to the con- 
duit or earth is now very greatly re- 
duced; in some cases it may not be more 
than one-cighth inch, and on a large in- 
-stallation this has a very marked effect 
on the test. Good seating is also desira- 
ble to even up any inequalities in the 
china or porcelain base. Another method, 
which reduces the projection, is to use 
a ring provided with a lip, something 
after the nature of the cover of a paint 
tin. This would be put on the base of 
a ceiling rose with a small rubber washer, 
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and after wiring the lid would be 
screwed home; this metal ring would 
then be gripped tight into the box, and to 
prevent subsequent loosening by vibra- 
tion or any other cause it is held in po- 
sition by two screws on the outside. 

It is pointed out that a great point 
in favor of a conduit is that it should be 
capable of being easily bent cold with- 
out flattening or splitting, that is, it 
must be well annealed and ductile; on 
the other hand it must be of sufficient 
mechanical strength to resist penetration, 
and, unfortunately, these two require- 
ments are not compatible. 

In conduits and fittings a certain 
standard of workmanship and finish 


should be kept up, and for the produc- 


tion of an efficient article it should be 
recognized that certain processes in 
manufacture are essential, and I feel 
that I can safely leave it to electrical 
contractors as a body to say that what I 
venture to describe as the present satis- 
factory state of conduit manufacture 
shall not suffer by a demand for the 
cheapest article attainable, irrespective 
of finish and general suitability. 
paren 
Voltage and Costs of Electric 
Transmission Lines. 

Distance, says Mr. Alton D. Adams, 
rather than voltage, is the prime factor 
in the cost of transmission lines. Con- 
templation of that beautiful law of elec- 
tric circuits, that the percentage of power 
lost and also the weight of conductors re- 
main constant if the applied voltage varies 
with the length of line, sometimes obscures 
the fact just stated, but a cold engineer- 
ing estimate brings it again to view. If 
electric conductors floated in mid-air and 
did not require any particular mechanical 
strength, the question of line voltage would 
indeed be one of first importance; but 
as long as poles, pins and insulators are 
necessary, the question of line cost is 
not merely one of voltage, as is sometimes 
said. Costs of transmission lines may be 
divided into those for conductors and those 
of supports. Within rather narrow limits 
the cost of conductors may be held con- 
stant by varying the voltage directly with 
their length. Over much wider limits the 
cost of supports for the conductors varies 
nearly as their length, whatever the volt- 
age employed. For rather short transmis- 
sions, where the total cost of the line is 
only a moderate fraction of the investment 
in the entire plant, there is not so much 
reason to lay stress upon the distinction 
between the cost of conductors and that 
of supports; but on long lines, such as 
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that talked of for the Victoria falls trans- 
mission, the cost of supports alone be- 
comes one of the main items, if not the 
greatest item of the investment. The fact 
that the weight and the cost of conduc- 
tors for a given percentage of loss remain 
constant if the voltage increases directly 
with their length, while the cost of con- 
ductors increases nearly at the same rate 
as the length of line, implies a constant 
approach of the cost of supports to that 
of the conductors. Were it not for the 
circumstance that in practice the cost of 
conductors can not be held constant over 
any great range, the cost of supports would 
rise above that of line wires long before 


- the limits of existing transmissions were 


reached. Constant reduction of mechan- 
ical strength in the conductors puts a limit 
to the practical voltage of many lines, 
but reduction in the size of the conduc- 
tors due to an increase in voltage would, 
in many cases, not decrease the cost of 
supports. For a modern three-phase, 50,- 
000-volt transmission, with each three- 
phase circuit on a separate pole, with 
the poles thirty-five feet long, 100 feet 
apart, the wires of No. 1 B. & S. gauge 


six feet apart, the cost of the line per 


mile is about equal to that for the cost 
of supports. Since it is undesirable, in 
general, to use a lighter wire than this, 
the cost, of supports of such a line would 
be equal to the cost of the conductors, no 
matter how long the line be. Using steel 
towers similar to those of the Guanajuato 
transmission in Mexico, the cost of the 
supports in this country would be about 
seventy per cent greater than that of the 
single, three-phase, No. 1 B. & S. cir- 
cuit.—Casster’s Magazine (New York). 
March. 
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American Institute of Electrical 
Engineers. 
The next regular meeting of the Ameri- 
can Institute of Electrical Engineers will 


be held Friday evening, March 23, 1906. 


at 8.15, in the assembly room of the 
New York Edison company, 44 West 
T'wenty-seventh street. The following 
papers will be read and discussed: 

“Some Features Affecting the Parallel 
Operation of Synchronous Motor-Genera- 
tor Sets,” by J. B. Taylor, railway en- 
gineering department, General Electric 
(Company, Schenectady, N. Y. 

“Notes on the Design of Hydroelectric 
Power Stations,” by D. B. Rushmore, Gen- 
eral Electric Company, Schenectady, N.Y. 


“The Influence of Load-Factor oD 
TTydroelectric Plants.” by S. B. Storer. 
Niagara, Lockport & Ontario Power Com- 
pany, Buffalo, N. Y. 


Van 
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The Electrical Equipment of a Two-Million-Bushel Grain Elevator. 


HE operation of grain elevators is a 
remarkably successful field for the 
induction motor. The sturdiness, 

simplicity of construction and operation, 
economy of maintenance and freedom from 
sparking of this type of electric motor 
make it ideal for the exacting conditions 
of use in the dusty and inaccessible con- 
fines of a grain elevator. 

Grain elevators are of two types: operat- 
ing elevators and storage elevators. The 
Weehawken, N. J., elevator, which appears 
in the foreground in the accompanying 
illustration, Fig. 1, is of the operating 
type, and is designed to handle grain arriv- 
ing mainly by rail. The building is 353 
feet long, 101 feet wide and 200 feet high, 
has a capacity of 2,000,000 bushels of 
grain, and contains 291 separate bins. 
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is a total of eighty-nine different grades 
that reach the New York market. There 


seven for cleaning, and one for screening, 
and each grain leg has a capacity (in 


Fig. 1.—Two-MILLION-BusHEL GRAIN ELEVATO 


R OF THE NEw YORK CENTRAL & HUDEON 


River RAILROAD, WEEHAWEEN, N. J 


Fia. 2.—Foaty-Horsk-PowER INDUCTION MOTOR AND DRIVE FoR AUTOMATIC POWER 
SHOVEL AT WEEHAWKEN, N. J., GRAIN ELEVATOR. 


This large number of bins is required to 


handle the variety of grains, of which there eight for rece 


wheat, which is the heaviest of grains) of 
10,000 bushels per hour. 

The elevator is equipped with General 
Electric apparatus throughout, including 
motors, switchboard, cable, fixtures and 
lamps. ) 

The motors aggregate nearly 3,200 


horse-power, and are all General Electric © 


form K, twenty-five-cycle, 550-volt motors 
of the dustproof type. Following is a 
description of the drives in order corre- 
sponding to the sequence of elevator opera- 
tions. : | 
The first use of power is for handling 
the freight cars that bring the greater 
part of the grain to the elevator. For 
pulling the cars into the building and dis- 
posing of them above the receiving hop- 
pers, a forty-horse-power induction motor, 
having a capacity of twenty cars, is im- 
stalled. l 
From the cars the grain is delivered ‘to 
the receiving elevators by thirty-two auto- 
matic power shovels, sixteen for the east 
half and sixteen for the west half of the 
clevator. The shovels are driven by two 
forty-horse-power induction motors. The 
motor for operating the shovels for the 
east half of the elevator is installed in the 
centre of the building, supported on: a 
platform twenty feet above the track floor, 
as shown in Fig, 2. This illustration and 
Fig. 5 give a good idea of the rope-drive 
connections to the motors with the pulleys 
for maintaining the tension of the drives. 
The eight receiving elevators are oper- 
ated by eight 100-horse-power induction 
motors installed in a line on the motor 


are twenty-four elevator legs, comprising floor, as shown in Fig. 3. An output of 


iving, eight for shipping, 


seventy-eight horse-power is required to 
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elevate 10,000 bushels of wheat at the 
rate of 210 feet per hour. 

Seven forty-horse-power induction mo- 
tors are installed for operating seven 
compound-shake, double-receiving cleaners 
of 5,500 bushels capacity each, manufac- 
tured by the S. Howe Company, located 
on the ground floor and operated in con- 
junction with the cleaning elevators. The 
cleaners and dust-collecting system are 
supplied with air blast by a sixty-inch 
double sweeper fan, operated by the sixty- 
horse-power motor shown in Fig. 4, and 
located on garner floor, and by one fifty- 
five-inch and two sixty-inch fans operated 
by three forty-horse-power motors installed 
on the track or ground floor. The double 
sweeper fan forces air through the grain 
and carries the dust and dirt into cyclone 
collectors, from which it drops by gravity 
into the suction pipe of the fifty-five-inch 
and sixty-inch fans, which discharge it 
outside the building. This “compound 
dust-collecting system,” as it is termed, 
is required for the reason that the air blast 
supplied by the double sweeper fan serves 
to collect the dust, but it is not sufficient 
of itself to carry the dust and dirt out of 
doors. 

The cleaning elevators, seven in num- 
ber, are identical in every way with the 
receiving elevators. They are operated by 
seven 100-horse-power induction motors 
and serve to bring the grain again to the 
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top of the building. 


The next process is 


Vol. 48—No. 11 


weighing. From the scale hoppers the 


to drop the grain into scale hoppers for grain is dropped either into freight cars 
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Fia. 3.—E1cuat 100-Horsk-PowEr INDUCTION MOTORS INSTALLED ON FriksT FLOOR OF 


Fic. 4.—SeVENTY-FIVE-Horse-PowER INDUCTION Motor Driving A Sixty-Incn DOUBLE 


Fan, FOR COMPOUND DusT-COLLECTING SYSTEM, 


CUPOLA FOR OPERATING RECEIVING ELEVA‘LORS. 


or vessels for shipment, or into bins for 
storage. 

For delivering grain from the storage 
bins to cars or vessels, eight shipping ele- 
vators are provided, each operated by 4 
100-horse-power induction motor. The 
grain descends through the building to the 
cars or vessels, by way of the scale hoppers 
for weighing, as above. 

The marine elevator tower, operated by 
a forty-horse-power induction motor in- 
stalled on the third floor of this tower, 1s 
for receiving the comparatively small 
amount of grain that arrives at the ele- 
vator by water. The capacity of the tower 
is 7.500 bushels per hour and it delivers 
its grain to either shipping or receiving 
elevators by the cross conveyors and longi- 
tudinal conveyors. 

For carrying the grain from storage bins 
to shipping elevators, eight twenty-two- 
inch belt cross conveyors are installed, 
operated by the two forty-horse-power in- 
duction motors shown in Fig. 5. | 

For transferring the grain from one bin 
to another, or for delivering grain from a 
bin to a vessel, a longitudinal conveyor 
operated by a seventy-five-horse-power in- 
duction motor is installed. The thirty-six- 
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inch belt for this conveyor travels at the Cordage Company. There are five miles about equally between seven-cighths-inch 
rate of 600 to 800 feet per minute, giving of the transmission rope installed, divided and one-inch diameter. 

The method of starting and stopping 
the motors is of unusual interest. All of 
the motors are started upon signals re- 
ceived at an annunciator placed in the 
switchboard room on the ground floor. To 
start any one of the motors an elevator 
attendant presses a button which signals 
the switchboard attendant to start the 
motor. To stop the motor, the elevator 
attendant presses another button, which 
trips an individual automatic oil-switch 
installed on the switchboard. Any of the 
motors may be started and stopped in this 
way cither from the motor floor or from a 
point on the floor above. 

Power is transmitted at 550 volts, 
three-phase, twenty-five cycles, through 
six paper-insulated, lead-covered, three- 
conductor, 300,000 circular mils cables laid 
in conduits from the generating station, 
which is in a separate building, to the 
switchboard room, on the ground floor of 
the elevator. 

The switchboard room (Fig. 6) con- 
tains three receiving-panels, shown at the 
left, each equipped with three General 
Electric type F, form K, 550-volt, 1,000- 
ampere oil-switches on the incoming 
cables from the power station. On the 
risers from these switches may be seen the 
instrument transformers. 

The main switchboard consists of foùr- 
teen blue Vermont marble panels each 
ninety inches high, including the twenty- 
eight-inch sub-base, comprising: 


Fic. 5.—Two Forty-Horst-PowEr INDUCTION Motors AND DRIVES FOR CRoss-BELT Eleven thirty-inch motor panels (nine 
Conveyors. Each Motor Drives Four BELTS. of which appear in the illustration, Fig. 
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a capacity of 10,000 bushels per hour, and 
can be operated in either direction. ‘This 
conveyor facilitates the delivery of the 
grain to the vessel, as it is often more con- 
venient to convey the grain the entire 
length of the building rather than move 
the vessel itself. 

A forty-horse-power induction motor 1s 
installed on the motor floor for operating 
the screening elevator. 

In addition to the above applications, a 
five-horse-power motor-driven automatic- 
ally controlled Deane pump is provided for 
keeping the basement of the building dry. 
An additional equipment consisting of a 
Rumsey centrifugal pump, belt-connected 
to a ten-horse-power motor, is held ready 
for service as an auxiliary. There is also 
a -ten-horse-power induction motor in- 
stalled for operating a Morse & Williams 
passenger and freight elevator of one ton 
capacity. 

The method of drive for all of the mo- 
tors is by four-strand- manila transmis- 
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Fic. 6.—SWITCHBOARD ROOM ON GROUND FLoor. THREE RECEIVING-PANELS AT THE 
sion rope manufactured by the Plymouth Lert, SWITCHBOARD aT Back anD Ricar., 
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6), each for controlling four motors. Each 
panel is equipped with four oil-switches 
having automatic trip coils mounted on 
the back of the panel, and with four hori- 
zontal edgewise ammeters. 

Three thirty-two-inch panels are in- 
stalled at right angles to the line of motor 
panels, as shown in the illustration. The 
left-hand panel, equipped with horizontal 
edgewise ammeters and switches, is for the 
general lighting distribution, and controls 
three thirty-kilowatt, 550-115-volt type H 
transformers. Two small 550-15-volt type 
H transformers, for supplying signaling 
current, are also controlled from this 


: panel. The middle panel is equipped with a 


switch for controlling the circuits which 
supply electric heaters installed in several 
of the rooms of the elevator, and with two 
compensators for starting the motors. The 
right-hand panel is equipped with two sets 
of bus-bars and contains a double-throw 
compensator switch, by the use of which 
either compensator may be operated on 
either set of bus-bars. Each compensator 
is large enough to start four motors simul- 
taneously, although in practice only one 
motor is started at a time. 

The lighting of the elevator is by 
twenty-five-cycle current, using standard 
sixteen-candle-power, 115-volt incandes- 
cent lamps- on flexible cord with individual 
ceiling cutouts. All wiring is in iron con- 
duit. Outside lighting is accomplished 
by thirty-two-candle-power incandescent 
lamps mounted on iron goose-necks with 
waterproof hoods. Eight-candle-power in- 
candescent lamps are used for signaling 
purposes. 
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ELECTRICAL NOTES FROM BUROPE. 
(By Our Special Correspondent.) 

It has been thought by different scien- 
tists that the curative effects of mineral 
springs are due in some cases to the pres- 
ence of radium emanation, especially in 
the cases where chemical analysis does not 
show any special medicinal properties of 
the water. The recent researches of the 
Paris savant, Albert Nodon, seem to give 
additional proof as to the properties of 
the radium emanation. These tests were 
made with the water of the Dax hot 
springs, which have a temperature as high 
as sixty degrees centigrade. The water 
seems to come from a considerable depth 
below the surface. In the principal hot 
spring the water is very pure and is used 
for different hot-bath establishments, as it 
has a good reputation for its curative prop- 
erties. According to M. Nodon’s re- 
searches, these seem to be due to the pres- 
ence of radium. Samples of the water 
are found to give off the radium emana- 
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tion spontaneously and without interrup- 
tion and give a negative charge which is 
quite analogous to the well-known effects 
of radium. The hot or cold water have 
the same effect, as well as the vapors which 
come off from the hot spring. In this way 
we may explain the curative effects of the 
spring. One practical point which results 
from these researches is that we may be 
able to reproduce these effects artificially 
by the use of radium, and to establish 
baths of this kind in the midst of a large 


city, so that they will be within the reach 
of all. 


Monophase electric traction has been 
lately adopted on a line of some impor- 
tance in Germany which runs from Ohls- 
dorf to Blankenese. The overhead trolley 
ìs used here and it takes 6,000 volts at 
twenty-five cycles. A new type of motor- 
car has been built for the road which has 
electric motors and the remainder of the 
outfit on the Allgemeine electric system. 
The motor-cars consist of two short cars 
placed end to end and coupled together. 
Each of the short cars is mounted at the 
outer end upon a bogie having two axles 
and at the inner end on a simple axle. 
This gives the complete or double car six 
axles in all, and it carries three single- 
phase motors of the Winter-Eichberg pat- 
tern, which is the new type adopted by the 
company. These motors are designed to 
give 115 horse-power and operate at 600 
revolutions per minute. They use 750 
volts at the terminals and twenty-five 
cycles. On the first bogie are mounted two 
such motors, each driving one of the axles. 
The third motor is placed on the second 
bogie, which also carries an air-compressor 
for the brakes. A set of transformers 
which is carried on the car is used to lower 
the tension from 6,000 to 300, 450 or 750 
volts as required, using three secondary 
terminals. The 300-volt circuit is used 
for the lighting and heating, while the 
higher voltages are used on, the motors. 
The car is equipped with three trans- 
formers in all, one for each of the motors. 
A relay-operated controller is worked from 
the motorman’s cabin and gives all the 
needed connections of the circuits for five 
speeds of the train. 

When fully equipped, the line is to use 
about fifty motor-cars of the above type. 
The first cars have already been completed 
and were put through a series of trials on 
a neighboring line, where they operated 
very well. The car is ninety-eight feet 
long and holds 260 passengers in all. The 
speed is from twenty to thirty miles an 
hour. An electric plant which is being 
erected at the Altona station will furnish 
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the current for the new line. This plant 
has not been completed as yet, but is to 
contain steam-turbine scts consisting of 
Brown-Boveri turbines coupled to Sie- 
mens-Schuckert and Lahmeyer alternators. 


A large hydraulic plant is soon to be 
erected in order to supply current for the 
Arlberg standard-gauge electric road, of 
which we expect to furnish some details 
later on. In the meantime we may men- 
tion that the new hydraulic station is to 
be located on the Inn river, near the Lan- 
dech station. A fall of 230 feet is secured 
from the stream at this point and it af- 
fords a minimum output of 500 cubic feet 
per minute. It is estimated that the total 
capacity of the plant will be over 10,000 
horse-power. The current will be used on 
the Arlberg road, principally between the 
stations of St. Anthony and Langen. 


During the Milan Exposition, which is 
to be held this year, an important acci- 
dent association, known as the Italian In- 
dustrial Society, whose object is to pro- 
mote the use of improved devices for pre- 
venting accidents to workmen, has estab- 
lished a concourse of such apparatus; 
among these we may mention one for which 
a prize of 800 francs and a gold medal 
is to be awarded. This is a new appara- 
tus which will give protection against ac- 
cidents which may be due to bad connec- 
tions in high-voltage transformers, and is 
to prevent any damage which may occur 
should the primary and secondary cir- 
cuits of the transformer come in contact. 
Communications on this subject may be 
sent to the secretary of the society, 61 
Torr Bonaparte, Milan. 


C. L. DURAND. 
Paris, March 3. 
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London Physical Society. 

At the annual general meeting which 
took place at the Royal College of Science 
on Friday last, Professor Perry was elected 
president on the retirement, after one year 
of office, of Professor Poynting. The 
council and the other officers remain much 
the same, excepting that Professor Cassie, 
of Holloway College, has been elected sec- 
retary in succession to Dr. Watson, who 
has held this office for many years. After 
the elections Professor Perry, protesting 
vehemently against the custom of requir- 
ing presidential addresses, gave an address 
which dealt with the value of physics to 
engineers and with the proper methods of 
teaching this and other subjects to engl- 
neers. Professor Perry’s views on these 
matters are very well known, of course. 
He would have it that a professor of 
science should be allowed to teach his stu- 
dents in his own way, and would have the 
examinations conducted and diplomas 
granted by cach professor just as he liked. 
In connection with this last matter the 
audience greatly enjoved Professor Perry’s 
onslaughts on universities and all other 
constituted authorities whatsoever.—Elec- 
trician (London), February 16. 
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NOTES ON THE CONSTRUCTION AND 
MAINTENANCE OF OVERHEAD 
EQUIPMENT.’ 


BY ROBERT N. TWEEDY AND H. DUDGEON. 


The tendency during recent years has 
been all in the direction of increased 
strength and, therefore, weight of poles, 
while it seems to us, at least, that the 
greater cost entailed is not warranted. For 
instance, a certain line was constructed 
under three contracts. One length of three 
miles is all span wire, and the poles are 
twenty-nine feet to twenty-nine feet six 
inches long, built up of three sections 614 
inches X 51% inches X 41% inches, out 
of steel one-half inch thick. Another 
equal length has poles 31 feet X 7% 
inches X 614, inches X 51% inches X 1% 
inch for all straight-line work, whether 
span, side-bracket or ecntre-bracket con- 
struction; while the third contains cen- 
tre, side bracket and span poles which 
are all taper 614 inches X 414 inches X 
3% inch. Here we have poles of very 
different sizes doing the same work under 
the same conditions, and the smallest 
stand up just as straight as the others. 
All the sizes can not be right, and it is 
plain that the smallest is economically the 
best. Then the question .arises, is the 
smallest small enough ? 

If engineers could persuade themselves 
that eighteen-inch sag in a thirty-foot 
span and two feet across a forty-foot road 
is neither unsightly nor detrimental, and 
would insist that the span wires are not 
pulled up any more than that, they would 
find the light poles which they have cast 
aside strong enough for seventy-five per 
cent of the construction, allowing heavier 
poles for curves and the like on twenty- 
five per cent of the line. In average 
ground with one-half yard or so of concrete 
round the pole, one inch to two inches 
is quite enough rake to allow when set- 
ting. For the average width of street 
the 500-pound (lateral strain for six-inch 
deflection) pole mentioned in connection 
with Bristol and Dublin is heavy enough 
for straight-line work if used in the prop- 
er manner. It is not unreasonable to 
estimate that a saving of $1,000 per route- 
mile can be made by following this advice. 
The height of all the standard poles is 
thirty-one feet, but there are many in- 
stances which will increase as the use of 
guard wires declines, where shorter poles 
would be as good. That is eminently the 
case in centre-pole and light bracket-arm 
work, where it is unnecessary to bury six 
feet of the pole, and, indeed, we have 
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found a depth of five feet sufficient in 
straight-line span work of average weight. 

When poles are subjected to less strain 
the quality of the concrete setting may be 
reduced. This costs at present about $2.25 
per pole for labor and material, and it is 
usual to find that one bag of Portland 
cement is allowed per pole. This charge 
may be brought down to $1.25 or $1.50 
with equal results, and, even with exces- 
sive tension on the span-wire, half a bag 
of cement has been found enough. Natu- 
rally, the materials for the poorer con- 
crete must be good; the broken bricks, 
stone, slag or gravel, clean and wet; the 
sand sharp and clean, and the whole mixed 
thoroughly and allowed to set for a week 
or more. 

Originally intended to protect gas and 
electric light standards, themselves of cast 
iron, the cast-iron base was retained by 
force of habit when steel tramway poles 
came into use. We suggest that from six 
to twenty tons of cast iron per average 
mile of tramway, serving no practical pur- 
pose whatever, is a luxury. But not only 
is the base no good, it is actually a nega- 
tive good; it produces expense. It is 
usual to bury some inches in the ground, 
and to make a watertight joint at the top. 
Thereafter it is not moved, while under- 
neath its well-painted exterior the most 
important section of the pole is being eaten 
away. An average base costs from $3.75 
to $5, and weighs from 300 pounds to 
450 pounds. If this luxury were relin- 
quished it would make a difference of at 
least $225 per mile of route for bases 
alone, excluding materials and labor for 
caulking, and cost of extra labor and car- 
riage entailed by their presence. 

If bases are not to be given up, let them 
at least be drained and ventilated, and if 
possible let them be designed and erected 
so that they may be lifted out of the way, 
to allow the hidden part of the poles, to 
be painted. It is better to steady and 
centralize the base with distance pieces 
cast on than to do any caulking, so leaving 
a passage for air and water. The water 
must be drained off, and that is facilitated 
if the concrete setting of the pole is raised 
in the shape of a cone above the surface 
of the road or path. With an annular 
space at the top and drainage at the bot- 
tom, there is a thoroughfare which will 
prevent or minimize sweating. 

This question of ventilation applies with 
almost greater force to the poles. The 
necessity for ventilating such closed spaces 
is acknowledged by everyone who designs 
a feeder pillar. If the vents at the top 
and bottom or at the bottom only are 
stopped, the state of the switch panel and 
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of the switch handles soon tells its tale. 
The question of sweating seems to require 
further investigation, for it is important 
even when the feeder cables are made of 
such materials and are treated in such a 
manner that damp will not affect them, 
as the poles are reduced gradually by 
oxidation. Suitable ventilation top and 
bottom ought to do much to overcome this 
trouble, and it would help matters to coat 
the interior of the pole with some paint 
or compound after manufacture. Experi- 
ence gathered from various quarters seems 
to show that “side feeders” or “section 
cables” should be taken out of the pillar 
somewhere near the top, passing to the 
pole in a pipe at that level. . Heavily 
taped and braided cables are better than 
lead-covered paper cables, and armoring 
is unnecessary and objectionable. 

Another luxury, for which there is no 
more excuse than the base, and to which 
the objections are even stronger, is the 
cast-iron collar which conceals the joints 
in sectional poles. There are two per pole, 
costing from fifty cents to eighty cents 
each, averaging perhaps sixty cents. These 
run to $150 or so per average route-mile, 
and are worth saving on that account 
alone. . Like the bases, these collars are 
rarely, if ever, lifted to paint the hidden 
parts of the pole, and few people know 
that they catch and hold rain. If they 
are examined, many are found to be 
broken. This follows on the entrapped 
water freezing. As many as eighty-two 
per cent of the collars on one stretch of 
line were found in this state. Lift them 
and a mass of rust is disclosed. The rust 
holds water like a sponge. If collars are 
to remain, it is important that they be 
drained, and that the parts of the pole 
beneath shall be painted as regularly as 
the remainder. The last. vestige of utility 
would be taken from pole-collars if the 
swaged joints were finished taper instead 
of square, so forming a watershed as well 
as a pleasanter sight. 

Section pillars may be set on damp 
courses with advantage, and the entrance 
of the cables should be well sealed. It is 
the practice of some contractors to fill 
the base of the pillar with bitumen, thus 
surrounding the cables whenever they leave 
through the bottom. T l 

For the very reason that poles are too 
heavy, span wires tend in that direction 
also.. High tensile strength and good 
galvanizing are greater considerations than 
any other, and 7/15 or 7/14 make strong 
enough spans for all but very heavy work. 
Under particularly bad conditions, as, for 
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instance, near chemical works, special pre- 
cautions have to be taken. 

The steel wire attached to “pull-offs” 
should be tied firmly to the eyes, other- 
wise they become abraded in time, owing 
to the lift of the trolley poles. If thimbles 
are used, they take the wear and are sat- 
isfactory. 

Guard wires should be tied in at every 
span to localize breakage, not tied merely 
to keep them in position relative to the 


trolley wires. Clamps to perform this duty 


are sold, and many are in use, but, for the 
reason which will be given when dealing 
with “hangers,” they ought not to be made 
of gun metal. Much trouble from broken 
guard wires has resulted from this prac- 
tice. If clamps are favored against the 
simple, cheaper and as effective binding- 
in, they should be made of malleable iron. 
It is permissible to insulate such por- 
tions of guard wires as lie above specially 
dangerous points, but proper attention to 
the overhead construction and the adoption 
of suitable retrieving trolleys ought to 
make that kind of thing unnecessary. 

Other things being equal, gun metal is 
the nicest material for hangers. It is 
not liable to rust, and its constituents can 
be mixed in any proportion to suit the 
engineer, while it is considered an emi- 
nently safe metal when well made. Mal- 
leable iron, when made as it should be 
and as it can be made, is nearly as strong 
as gun metal, and is quite as safe in 
the sizes ordinarily used. Malleable iron 
goods must be well galvanized before use, 
and ought to be painted once every two 
years or so after the first three to five 
years, except in special circumstances. 
Economy without the sacrifice of safety 
can be obtained by the use of malleable 
iron fittings, and the saving per route- 
mile will be something like $40 if we as- 
sume 100 insulators per mile. 

Malleable iron hangers have the advan- 
tage over those made of bronze that no 
local action occurs between the span wire 
and the hanger. This action has not re- 
ceived notice hitherto, but it is marked, 
and is the cause of serious weakening of 
the span wire. An excellent instance of 
this action has come under the direct ob- 
servation of the authors. On the whole 
of one route five and one-half miles long 
the hangers are of bronze; on another route 
four miles in length, and a branch of the 
first, they are of galvanized malleable iron. 
While the span wires where they clasp 
the bronze hangers are practically eaten 
through and have broken in several cases, 
the galvanizing of the span wires under 
the malleable iron hangers and on the 
hangers themselves is as good as it was 
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when put up. That is conclusive evidence 
against the decay of the first span wires 
being caused by rust. The same action 
occurs wherever the span wire is attached 
to secondary insulators in which the eyes 
are of brass. 

Insulators divide themselves into two 
classes, primary and secondary. Of pri- 
mary insulators, that most commonly used 
consists of an insulated bolt contained in 
a metallic waterproof casing, of which 
the composition has been discussed above. 
The insulated bolt is exposed from beneath 
to driven rain, to rain splashed from the 
trolley wire ear, and to water thrown dur- 
ing rain from passing trolley wheels, the 
last being the most serious, and, until 
recently, the most unexpected. Water 
thrown from trolley wheels contains con- 
ducting matter like copper dust from the 
trolley wire, brass dust from the trolley 
wheel, and graphite or oil from the trol- 
ley wheel bush or bearing; and it is to 
that extent at least undesirable, as it must 
deposit in time over the insulated surface 
of the bolt a conductive layer. But, apart 
from the deleterious action of the sus- 
pended matter, the water itself is injuri- 
ous to the insulation. The failure of 
hanger bolts has been accepted as inevi- 
table, and has been ascribed generally 
either to bad material or to climatic or 
local influences. 

The first bolts were, and those most 
commonly used now are, of steel ; compara- 
tively lately the steel has been galvanized, 
and an alternative in the shape of a gun 
metal bolt has been introduced. In all 
cases the average radial thickness of in- 
sulation is three-sixteenths inch, while 
the length of leakage path runs from 
one inch to one and one-half inches. The 
reduction of this leakage path begins from 
the day of erection, and, sooner or later, 
depending in some unknown degree on 
local circumstances, every bolt must fail. 
First of all, moisture attacks the exposed 
end of the bolt, and a semi-conducting 
film is deposited over the whole insulat- 
ing surface. That may take a year or 
two years, or in exceptional circumstances 
it may take no longer than six months. 
But the really dangerous action starts 
when the rust eats under the insulation 
from the exposed end. Gradually and 
gradually that process goes on until the 
cvlinder of compressed insulation begins 
to swell and to crack under the pressure 
of the increased volume beneath it, and at 
length there is no effective insulation at 
all except the three-sixteenths-inch radial 
thickness between the bolt and the hanger 
casing, A little more and that is bridged, 
with, perhaps, disastrous result. To gal- 
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vanize the bolt but lengthens the period 
over which this cycle takes place; it does 
not stop it. But electrolysis is the main 
factor concerned in the destruction of both 
iron and brass bolts, although at first 
sight plain oxidation seems to he enough 
to account for the failure of the iron 
bolts, as explained above, and we will 
leave them for the time in order to con- 
sider the history of the brass bolt. Imagine 
slight leakage occurring over the insu- 
lated surface. In the presence of an elec- 
trolyte supplied by the trolley wheels, if by 
nothing else, particles of brass are carried 
down the stream and become deposited by 
degrees over the whole surface, leading 
finally to failure of the insulation. In 
the case of the iron bolts the same thing 
happens, but the deposit of pure iron is 
oxidized almost immediately and does not 
afford a good path. 

A length of five miles was equipped with 
brass bolts; another of four miles, in a 
much less pure atmosphere, but within 
the same ten-mile circle, had iron bolts. 
Neither was backed by secondary insula- 
tion, except such as might be afforded by 
sleeves of fibre. During heavy and con- 
tinuous rain it was always the former line 
from which came reports of “live poles,” 
although many of the iron bolts had the 
appearance of being useless as insulators 
from the way in which the coating was 
split. It was a noticeable fact that brass 
bolts lasted for a shorter time, and failed“ 
even more suddenly than iron bolts because 
they give so little visible notice of their 
intention. 

There are three ways in which these 
troublesome and expensive failures may be 
prevented or alleviated. First of all, we 
believe that entire prevention can be ob- 
tained by the insertion of a shield between 
the trolley wire ear and the hanger, in 
order to keep the bolt dry. The trolley 
wheels can not then throw water into the 
interior of the hanger, and neither rust 
nor electrolysis can corrupt; secondly, the 
form of the hanger may be altered, mak- 
ing it nothing more than a metallic link | 
between the ear and the span wire, and 
providing for insulation by means of two 
(three per span) external and independ- 
ent insulators; lastly, the hanger may be 
composed of homogeneous insulation, such 
as glazed porcelain, something in the shape 
of a cable sealing-end, through the centre 
of which a plain metal bolt is passed. 
Whatever form the primary insulator takes 
it must be kept drv, or leakage and car- 
riage of metal will start. Therefore, this 
porcelain insulator should be provided with 
a hood of some light material to guard 
it against rain, and with the shield men- 
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tioned above to prevent access of moisture 
from the trolley wheels. 

The secondary insulators in most gen- 
eral use are of three kinds, known re- 
spectively as “Brooklyn strains,” “turn- 
buckles” and “globe strains,” with a fourth, 
the porcelain reel, coming into favor. The 
first two are adjustable. No English lines- 
man wants such devices during the erec- 
tion of a line, and after this is once done 
there is still less necessity for thent. Never- 
theless, both types have been used by thou- 
sands, and the illustrations of new lines 
which appear in technical journals clearly 
show that their use continues almost un- 
abated. It is an axiom that adjustable 
insulators are not required anywhere on 
the overhead equipment of a tramway. 

Of the other type, that is to be pre- 
ferred which is the most homogeneous, and 
has least parts of any kind, and of metal 
in particular, while giving at least equal 
results in other ways. On every account 
the porcelain reel is the one to use. Born 
under adverse conditions, this insulator 
has withstood the unclean atmosphere of 
the black country and of the potteries 
with remarkable success, and in the larger 
form shown here it need fear no more 
expensive competitors. 

Obviously leakage can not take place 
across the primary insulator without the 
consent of the secondary, but luckily the 
converse is equally true, so that our main 
efforts should be given to rendering the 
primary leakage impossible, and the sec- 
ondary will take care of itself. 

That end of a “Brooklyn” or a “turn- 
buckle” or a “globe” which was attached 
to the pole—the negative side of that part 
of the circuit—can be identified by the 
collection of copper sulphate which has 
formed close up to the insulation. In 
the same way the zinc first and the steel 
next of the span wire where it encircles 
the reel insulators falls a prey to the ac- 
tion, and gradually changes into a mass 
of oxide. So marked is this phenomenon 
after several years that a linesman may 
save himself time, and his employers 
money, by inspecting the secondary insu- 
lation first. If there is no deposit there 
is no leak, and the primary insulation is 
good, and vice versa. As a matter of fact, 
we do not recommend this method of test- 
ing for everybody. 

Until quite recently the general prac- 
tice has been to use circular trolley wire 
fastened to the supports by sweated ears. 
The ears have been either deep or shallow 
grooved, the former encircling the wire 
almost completely and the latter only in 
part. Very few have refused to recognize 
that circular wire suspended in this way 
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is unsatisfactory, but the fault lies with 
the ears and not with the wire. Many 
attempts have been made to overcome this 
difficulty with mechanical ears of various 


kinds, but without full success. The only 


problem involved is to provide an abso- 
lutely smooth and unbroken path for the 
trolley wheel. If there is any change of 
section or gap in that path the wheel must 
jump, with the result that when no cur- 
rent, is passing to the car the effect is 
identical with the effect of car wheels 
at the joints of rails, and that when cur- 
rent is passing a more or less destructive 
arc is formed. This trouble is the direct 
cause of the substitution of flexible sus- 
pensions for rigid suspensions on bracket 
arms, for double insulation could be man- 
aged without the “bow-string.” So long 
as the trolley wheel runs with perfect 
smoothness, flexible suspensions have no 
particular advantage over rigid suspen- 
sions, if the trolley wire is at taut as it 
ought to be. In fact, we suggest to this 
audience that economies may be made in 
this direction now that figure 8 and 
grooved wire have come into fashion. 

There is no doubt of the efficacy of 8 
wire in supplying the desideratum men- 
tioned above, but the grooved section hard- 
ly does this, as the ears can not be made 
to clear the trolley wheels. Nevertheless, 
the use of 8 wire is not extending in any 
marked degree. Two well-known firms of 
wire-drawers replied to an enquiry as to 
the ratio of 8 and grooved wire to circular 
supplied by them in the following terms: 
(1) “We can not say exactly, but the 
proportion of figure 8 is very small, and 
we have been informed that this is being 
practically discarded in America, where 
it was very much used a few years ago.” 
(2) “The present ratio of demand for 
grooved is about ten per cent of the round, 
while figure 8 has practically ceased to be 
used according to our experience.” These 
makers state that the extra cost of grooved 
and 8 wire (weight for weight) is from 
$11.75 to $15 per ton, but a large user of 
8 wire writes that “there is no difference 
in the cost of wire, makers quoting us the 
same price per pound for each type.” In 
any event, the difference in price is almost 
negligible, and might become so altogether 
if either section were used to the same 
extent that circular wire is now. 

Then with regard to erection, a cor- 
respondent who has designed a complete 
line of fittings for both grooved and 8 
wires, and has supplied large quantities 
of both, but has not carried out the erec- 
tion, says: “the first cost of the fitting 
for the grooved wire is slightly more than 
the round, but not so much as in figure 
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8. It is very easily adjusted when up, 
and the wear on the fittings is practically 
nil. The wear of the wire is less than 
in the sweating system, as there is prac- 
tically no under-running, and there is not 
the objection of having heated wire as in 
the sweating. The objection to 
figure 8 wire is that it is more difficult 
to erect than the grooved wire, and more 
expensive in fittings, and in requiring more 
experienced men to fix it, but when prop- 
erly fixed makes a very satisfactory job.” 
On the other hand, the user quoted above 
on price says that “there is no greater 
difficulty in erecting figure 8 than circu- 
lar wire of similar sectional area, contrac- 
tor’s price for two recent contracts be- 
ing the same per 100 yards for both... . 
One section . . . we have had 
working has given us no difficulty or trou- 
ble of any description,” and he adds: 
s in my opinion figure 8 is 
much better than grooved, one of the 
chief reasons being that the top lobe of 
the figure 8 allows a much better grip for 
ears than grooved wire, also the bottom 
lobe, if you used, say, 2/0 section, can be 
made so that the contact area to the trol- 
ley wheel is equivalent to 4/0 circular.” 

The fact has to be faced that circular 
wire with the present, forms of ear means 
continual expenditure for repairs and an 
unpleasant feeling that too much depends 
on the linesmen. Under these conditions 
there are nearly 100 potentially weak 
points in every mile. 

Out of the forty-seven corporation tram- 
ways which answered Mr. McElroy’s ques- 
tion as to the size of wire in use in 
1904, fourteen use 1/0, four use 2/0, 
fifteen use 3/0, and seventeen use 4/0 
S. W. G. circular wire, these including 
three tramways on which two sections are 
in use. In a few cases there is some diffi- 
culty in determining from the printed 
replies whether the sizes are given in B. & 


. S. or S. W. gauge, and in view of the 


difference between the two clear distinc- 
tion is desirable. It is evident that the 
tendency in 1904 was toward heavier sec- 
tions than the 1/0, which was almost a 
standard for several years, and during 
the interval that tendency has become more 


strongly marked. In face of such a defi- 


nite expression of opinion it will seem 
rashness on our part to suggest that the 
factors which have led to this radical 
change are not sufficiently clear. 

Mr. Sayers said, in his paper before the 
Tramways and Light Railways Associa- 
tion, “that there is no electrical necessity 
for using any wire larger than No. 0 S. W. 
G. unless the traffic is extremely 
heavy,” and in certain other special cases, 
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as on curves of short radius. The average 
density of traffic is not what Mr. Sayers 
means by “extremely heavy,” nor is it like- 


ly to become so. The necessity for heavy | 


wire on the electrical count being re- 
moved, the mechanical count alone re- 
mains, and on this point every engineer 
has his own opinion, as it does not lend 
itself so readily to exact demonstrations, 
Our opinion is that an equivalent section 
to 2/0 circular wire is the maximum re- 
quired by the average tramway. 

There is a real need for larger contact 
area between trolley wheel and wire than 
is possible with 1/0 or even 2/0 circular 
wire, and it may be that this need has 
helped engineers toward the use of 3/0 
and 4/0 circular wire, but the same ef- 
fect can be obtained in a cheaper way by 
rolling 1/0 or 2/0 wire to a flattened 
curve on the underside. Whether that 
is done with circular, 8, or grooved wire 
must rest with the individual engineers, 
and probably figure 8 and grooved wires 
are not feasible in such a size as 1/0. We 
are the more insistent on the subject of 
returning to smaller sizes because the 
figures of wear which we have secured 
show clearly that, points of suspension 
apart, No. 0 S. W. G. has a useful life 
which meets all present requirements. 

Trolley wire wears from four causes: 
(1) rolling friction due to trolley wheels; 
(2) sliding friction due to trolley wheels 
in fixed heads on curves and badly aligned 
wire; (3) arcing due to high-current den- 
sity; (4) impure atmosphere. 

Although circumstances have prevented 
the figures being complete, and although 
much remains to be done in this way by 
other and more competent observers, we 
think that the general statement above is 
fairly well borne out, and that there is 
some positive foundation for our conclu- 
sions: 

(1) That the depreciation due to roll- 
ing friction is almost negligible; (2) that 
sliding friction may be reduced to the 
same negligible quantity by attention to 
alignment and by the universal use of 
swivel trolley heads of the freest type; 
(3) that arcing is the most serious trou- 
ble of all, and must be discounted by the 
use of modified trolley wire section and 
a complementary trolley wheel; (4) that 
the effect of an impure atmosphere requires 
further elucidation; (5) that the method 
of suspension does not affect the wear, 
and (6) that the effects of (a) height of 
wire and (b) pressure of trolley wheel re- 
quire careful examination. | 
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Electrical Measuring Instruaments— 
A Comparison of English and 
American Practice. 

To THB EDITOR OF THE ELECTRICAL REVIEW: 

I have read with considerable interest 
several articles which give an account of 
English practice in the matter of electrical 
measuring instruments. 

There seems to be considerable discus- 
sion going on in England at present on 
this subject and several papers relating 
thereto have been presented before the 
Institution of Electrical Engineers. These 
papers impress such of us as are engaged 
in the manufacture of electrical measur- 
ing instruments, or have occasion to em- 
ploy them in practical commercial instru- 
ments, as being curiously out-of-date. It 
may be that instruments constructed on 
what we consider scientific principles and 
made in a mechanical fashion are in use 
in England, but if so they are seldom 
mentioned or described in printed articles. 
I have in mind two articles which have 
been reprinted in our American journals 
recently, one by Kenelm Edgcumbe, en- 
titled “Some Recent Electrical Measuring 
Instruments,” which is an abstract of a 
paper read before the Junior Institute of 
Engineers in London, February 2. 

Mr. Edgcumbe first discusses the desira- 
bility of installing an ammeter with each 
motor in order that there may be a visible 
indication of the work done by the motor 
and a ready means to determine when the 
motor is overloaded. For this purpose he 
suggests either an ammeter calibrated in 
amperes or an ammeter calibrated in horse- 
power for any given voltage. The use of 
an ammeter is a very simple proposition 
and is sufficient for ordinary cases. Where 
it is desirable to show the total horse- 
power, I think it is preferable to use a 
wattmeter, so that true, rather than ap- 
proximate, readings may be obtained. The 
object to be attained is the prevention of 
overloading, and an overload may quite as 
well be due to excessive voltage as to ex- 
cessive current. The ammeter would in- 
dicate only one of these factors while the 
wattmeter takes cognizance of both. 

Mr. Edgcumbe wisely advocates the use 
of an instrument case which will protect 
the instrument from rough usage and like- 
wise from the dust and dirt liable to be 
found in a machine shop or mill. This 
practice is almost universal in our coun- 
try, the instrument system being enclosed 
in an iron case which naturally protects it 
as well as shields it from external mag- 
netism. Personally, I advocate having the 
instrument case finished in black enamel 
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rather than in nickel or copper plate. The 
instrument can be kept clean and present- 
able much more readily. 

Apparently, Mr. Edgcumbe is not fam- 
iliar with anything more modern than the 
soft-iron instrument. This is a type which 
has practically been abandoned in this 
country in favor of the d’Arsonval system 
for direct current. The d’Arsonval system 
can be made as strong and rugged as any 
soft-iron instrument and possesses the ad- 


vantage that it is not necessary to damp it 


by means of an air-vane. Furthermore, 
no allowance need be made for errors of 
lag or hysteresis. I judge from Mr. Edg- 
cumbe’s article that they are still using 
what we term two-vane soft-iron instru- 
ments, many of which are mounted in 
spun-brass cases, damped by means of a 
piston traveling in a cylinder. All such 
construction is obsolete with us, the two- 
vane form of soft-iron instrument having 
been abandoned many years ago on account 
of the impossibility of eliminating errors 
due to residual magnetism in the two iron 
vanes, 

In alternating-current work, Mr. Edg- 
cumbe advises the use of a wattmeter 
which is in accordance with American 
practice. He seems to think, however, that 
the wattmeter must necessarily contain 
iron in order to ensure mechanical 
strength. We have demonstrated in our 
practice in this country for many years 
past that the presence of iron is totally un- 
necessary, and by eliminating it we elim- 
inate the errors which naturally follow as 
the result of its use. 

Mr. Edgecumbe also discusses frequency 
indicators of various systems, none of 
which would appeal to the American en- 
gineer, being apparently ignorant of the 
fact that a perfectly accurate and reliable 
frequency indicator can be constructed on 
the dynamometer principle and subject to 
none of the errors he describes. 

Following this article, I find in the 
ELECTRICAL REVIEW of February 24 an 
abstract of a paper by W. E. Sumpner, 
entitled ‘“TIron-Cored Alternate-Current 
Instruments.” This paper was presented 
before the Institution of Electrical En- 
gineers, and in its original form appar- 
ently contained an elaborate mathematical 
proof of the statements given in abstract 
by the author. 

Mr. Sumpner first condemns induction 
or eddy-current types of instruments. In 
this I thoroughly agree with him. He 
then proceeds to describe his substitute, 
in which I do not agree with him at all. 
Apparently, Mr. Sumpner is deeply im- 
pressed by the advantages of the d’Arson- 
val type of instrument, now almost uni- 


ve ie 


March 17, 1906 


versally used in this country for direct- 
current measurements, and has endeavored 
to apply an instrument of this type to al- 
ternating-current measurements. In place 
of the permanent magnet field employed in 
the d’Arsonval instruments, he proposes 
an electromagnet field which is excited by 
the current to be measured, the core, of 
course, being laminated. Mr. Sumpner 
then proceeds to demonstrate that there 
are errors of considerable magnitude in- 
troduced into instruments of this type, 
but endeavors to show that, by proper de- 
sign and allowance, these errors are not 
very serious. That errors are present and 
must be present he acknowledges and en- 
deavors to obtain a general compromise 
between the errors due to self-induction, 
hysteresis, leakage and phase displacement. 

It would seem to me that Mr. Sump- 
ner has gone to a great deal of trouble 
to design an instrument in which errors 
are inherent when he had at hand in- 
struments in which all of these errors are 
eliminated. 

For accurate alternating-current meas- 
urements we are accustomed to the use 
of instruments constructed on the prin- 
ciple of the electrodynamometer in which 
no iron is present, consequently, we have 
no such fundamental errors to allow for. 
I can not see why anyone should desire 
an electromagnetic form of d’Arsonval in- 
strument which possesses no advantage 
over the dynamometer type and does 
possess very many disadvantages which 
are not inherent in the dynamometer. It 
may be that the dynamometer type of in- 
strument is not known in England, but, 
if not, it would seem as though it would 
be profitable for some English engineer 
to visit this country long enough to ob- 
serve the results we have been obtaining 
with this type of instrument for many 
years past. It is standard practice with 
us to use the dynamometer type voltmeter 
and wattmeter, and it is perfectly possible 
to employ the dynamometer system in 
an ammeter under certain conditions. 

Considering the type of dynamometer 
voltmeters and wattmeters made by my 
company, with which I am most familiar, 
the actual error, due to self-induction, in 
a voltmeter of 150 volts range is .018 
per cent (less than one-fiftieth of one 
per cent) for 133 cycles when the instru- 
ment is calibrated on direct current. In 
a wattmeter for use on 150-volt circuits, 
the error is .00013 per cent for 133 cycles. 
As is well understood this error decreases 
With an increase in voltage, range or a 
decrease in frequency. Mr. Sumpner seems 
to be very well satisfied with a wattmeter 
error of one per cent when used on a 
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circuit of power-factor of 0.70. I have 
determined the error of a dynamometer 
type wattmeter, of the design made by my 
company, as 0.118 per cent for a power- 
factor of 0.766; the wattmeter having 
been calibrated at unity power-factor. 

J. FRANKLIN STEVENS. 


Chemistry in Engineering. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

I have read with considerable interest, 
though somewhat late perhaps, your edi- 
torial on “Chemistry in Engineering,” and 
I beg to express my appreciation of the 
suggestion therein contained and to ex- 
press my hope that you will go still fur- 
ther into this most prolific field. 

I have had a somewhat wide experience 
in the application of chemical law to elec- 
trical engineering and I regret to testify 
that the ignorance which I have found 
among designers and builders of electrical 
apparatus is as universal as it is pro- 
found. 

It is a matter of regret that the intelli- 
gent application of chemical science which 
has played so important a part in the most 
recent electrical development should be 
entirely neglected in the more fully de- 
veloped and established electrical indus- 
tries. 

In other words, it is too bad that the 
aid which chemistry has given in re- 
search work, in experimental and theoreti- 
cal directions, should be wholly and ut- 
terly neglected and that no application 
whatever of chemical law should be made 
to motor and dynamo construction. 

So gross has this neglect been and so 
great is the ignorance with which ma- 
chines have been crippled through inat- 
tention to the chemistry of the subject 
that very few machines lare in actual 
service to-day which are giving anything 
like the efficiency which they could de- 
velop if insulated according to chemical 
law. 

Recently I had occasion to examine a 
generator which had been giving very poor 
service for something like five years past, 
requiring a new commutator every year 
and requiring constant “patching up.” 

When the armature bars were removed 
it was found they had been “insulated” 
by wrapping them with oiled linen and 
that the acids of which the oil was com- 
posed had attacked the copper, seriously 
diminishing the sectional area and im- 
pregnating the linen itself with a copper 
salt of very low resistance (and which 
undoubtedly was highly conductive at the 
time of its formation). 

Examining into the matter further I 
found the commutator segments had been 
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insulated with little sheets of mica, really 
scrap, pasted together with shellac var- 
nish, or an equally acid mixture of copal, 
and that the same deleterious chemical 
action had taken place there. 

I was informed by the superintendent 
of the plant that in his opinion the break- 
down, delays and losses caused by the 
poor insulation of this machine amounted 
to more than the original cost of the ma- 
chine itself ($2,000). 

This machine's service had been less than 
five years. It is needless to say that the 
machine is now being thoroughly recon- 
structed and that in its reinsulation due 
regard has been given to every law of 
chemistry which bears upon the matter. 

It is an interesting coincidence that the 
factory in which that machine was built 
and insulated was sold at auction a few 
days since, indicating that the same neg- 
lect which had perpetrated such an un- 
necessary loss upon the buyer of their ma- 
chine had permeated the other depart- 
ments of that company and had evidently 
led to financial disaster. 

Chemists are cheap; young men thor- 
oughly grounded in the principles of 
Science can be secured at wages approxi- 
mating machinists’ apprentices until they 
are given an opportunity to demonstrate 
what they can earn for electrical interests 
in establishing practical economies. 

Cuas. E. FARRINGTON. 

Walpole, Mass., March 12. 


Canadian Electric Railways. 

According to the official Canadian re- 
port on the subject of electric railways, 
there were 793 miles of electric roads in 
Canada on June 30, 1905. The increase 
during the year was thirty-six miles. The 
total paid-up capital of all the companies 
was $61,033,321. The consolidated in- 
come account of all of the electric roads 
of Canada for the year ending June 30, 
1905, shows the gross earnings to be 
$9,357,125, an increase of $903,516. The 
operating expenses were $5,918,194, an in- 
crease of $591,667. The net earnings 
were $3,438,931, an increase of $311,839. 

The number of passengers carried by 
all the electric roadg during the year 
was 203,467,317, an increase of 22,777,- 
319. The freight carried amounted to 
510,350 tons, showing an increase of f0,- 
189 tons. 

The total car mileage of the roads for 
the year was 45,959,101, an increase of 
3,982,977 miles. 

Fifty-six people were killed by the street 
railways and 1,269 were injured. 


— 
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Transforming and Distributing Substation at Montreal, Canada. 


OR some time past the problem of 
economical distribution of power in 
cities of a quarter of a million and 

upward of population has received atten- 
tion. It was once thought that one cen- 
tral station, with feeders running to cen- 
tres of distribution and all switching ap- 
paratus concentrated within four walls, 
was the natural tendency. 

Latterly, it has been considered prefer- 
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Fic. 1.—Sources or Power, MONTREAL Liat, 
HEAT AND PoWER COMPANY, 


able to build receiving stations at suitable 
points, send power at, say, 11,000 volts, 
three-phase underground, and to distribute 
from these stations at 2,400 volts three- 
phase or single-phase overhead. The ex- 
pense of attendants, interest, etc., when 
capitalized, has been estimated to be much 
less than the outlay on ducts, feeders at 
2,400 volts and the value of energy loss 
as would be necessitated by the first scheme 
outlined. 

The city of Montreal, whose electrical 
needs are supplied by the Montreal Light, 
Heat and Power Company, has rather 
unusual conditions to satisfy. Power is 
sent in from four sources, as shown in 
Fig. 1. These summarize as follows: 


Miles. Kw. 
Shawinigan Falls........ 85 9,000 
Chambly........ ....... 15 15,000 
Lachine ................ 5 9,000 
Soulanges.............. 30 12,000 
Steam reserve........... is 4,000 
49.000 


The latter development, Soulanges, is 
under construction. 

The Montreal Light, Heat and Power 
Company operates six stations grouped, 
as shown in Fig. 2. These seven stations 
are all interconnected by  tie-lines—the 
uniform voltage of 11,000 being employed. 
The genera] consolidation of the immense 
properties of the power company in Mon- 
trefl, aggregating, as shown in the above 
list, some 49,000 kilowatts of load, is be- 
ing brought about under the supervision 
of Mr. R. S. Kelsch, consulting engineer 
of the company, and the station here de- 
scribed is merely one of a series being 
planned to bring about this consolidation. 


By J. A. Barnett. 


Between the Shawinigan power station, 
Orleans avenue and the central station 
is situated the Mentana street station, dis- 
tant about 16,000 feet from each. This 
station may be fed from the Shawinigan 
station or the central station or by both. 
The tie-lnes are looped in and either 
tie-line may be opened at will. This is 
shown on Fig. 3, which also shows the 
general scheme of connecting up apparatus 
in the station. 

As the voltage on the tie-line may vary 
between considerable limits, owing to the 
effects of load at either receiving station, 
it is necessary to use an induction regula- 
tion, so that voltage on the substation 
buses may be regulated at will. Put into 
other words, the tie-line voltage may be 
dropping and at the same time it may be 
necessary to raise the substation bus-bar 
voltage in order to compensate for dis- 
tributing feeder drop. 

It may be well, at this point, to de- 
scribe the building itself: this is of con- 
crete, proportions one sand, three cement, 
five broken one-inch stone, internal di- 


and porch door being of this material. 
The sliding door is of the Underwriter’s 
pattern and covered with sheet metal. 
Windows are of copper frames and fitted 
with one-quarter-inch wired glass, as is 
also the large roof monitor or skylight. 
The roof, it will be noted (Fig. 4), drains 
to the centre where, a down soil pipe runs 
to the sewer. 


A CENTRAL STA 
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Fic. 2.—SuBSTATIONS, MONTREAL Lia@nat, HEAT 
AND POWER COMPANY. 

The walls contain two and one-quarter- 
inch vitrified clay duct from basement 
to point of exit, and each 2,400-volt feed- 
er cable is thus isolated. This is a valu- 
able feature in case of a cable breakdown. 


MENTANA STREET SupstaTion, MONTREAL LIGHT, HEAT AND POWER COMPANY. 


mensions sixty feet square and thirty-five 
feet from ground line to roof. A com- 
modious basement with nine feet head 
room is provided, reached by an iron 
stairway. Wood was eliminated as much 
as possible, only the main sliding door 


A fifteen-ton hand crane is provided for 
handling transformers, blowers and regu- 
lator, and for lifting apparatus out of 
the basement. Two iron-covered hatch- 
ways are provided under the crane area 
to give access to the basement, the heavy 
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covers being themselves handled by the 
crane. — 

_ The interior walls were all plastered 
white and, with the liberal number of 
windows employed, as well as the light 
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feet being used for this purpose. The il- 
lustration (Fig. 7) shows those used for 
connecting up arc apparatus. Careful at- 
tention was given to enclose all current 
carrying cables in clay duct. Crosses were 
-177 tre re te ne ee He - LINES 
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Fig. 3.—DIAGRAM OF LINE CONNECTIONS, MENTANA STREET SUBSTATION, MONTREAL LIGHT, 
HEAT AND POWER COMPANY. 


from the roof, the station has a well light- 
ed and pleasing effect at all times. The 
main floor is five inches thick and con- 
tains a network of one and one-quarter- 
inch wrought-iron cement-lined conduit 
for control wires, something like 2,000 


avoided in open cable work, but were 
done instead where cables were buried 
and consequently isolated from each other. 
The station contains seventeen 1,000-kilo- 
watt, alternating-current, three-phase, 
2.400-volt feed switching units, panels, 
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etc., and twenty fifty-light alternating-cur- 
rent are transformers and constant-current 
regulators and a trans- 
formers. 

A reference to the dima of connec- 
tions (Fig. 3) shows that the circuits, 
three incoming and three outgoing, come 
into the station through the lightning pro- 
tection apparatus, thence to knife discon- 
necting switches and thence to solenoid 
operated General Electric type form 
“F-K” oil switches, from these to knife 
disconnecting switches and to a double set 
of concrete enclosed 11,000-volt bus-bars. 
These bars are also sectionally divided, 
making it possible to operate different sec- 
tions of station load from two distinct and 
separate sources of power. 

From these bus-bars leads are carried 
to an automatic type H-3 General Elec- 
tric oil switch, 300 amperes, 13,000 volts 
rating, thence through current transform- 
ers to an open wiring transformer delta 
connection for primary grouping, indi- 
cated on Fig. 5. The lowering transformers 
consist of three banks of three each, 1,100- 
kilowatt air blast, General Electric make. 
The primary windings are adapted for 
9,700, 10,300, 11,000 or 12,100 volts, with 
taps to obtain either two-phase or three- 
phase on the secondary winding at 12,100- 
volt primary. The secondary winding is 
adapted for either 2,300 or 2,400 volts. 
The leads are brought up through the base 
and once in the air chamber, are brought 
to the clay ducts as quickly as possible. 
This is shown on Fig. 4. 

Owing to the standard spacing of trans- 
formers bringing these large units into 
such close proximity, it has been found 
by practical experience that in the event 
of a transformer breakdown and result- 
ing arcing, the flames are carried by the 
air blast into the neighboring transform- 
ers, resulting in their destruction. To ob- 
viate this unsatisfactory result, a cast-iron 
sub-base or damper was devised. This 
stands six inches high and coincides with 
the base outline of the transformer. A 
substantial grid or valve, not unlike that 
used for steam, was devised, and with a 
horizontal movement of about three inches 
the air is instantly cut off. Balanced or 
butterfly valves have been experimented 
with; but found unreliable. With the 
valve above, as adopted, a quick pull on 
a hand lever completely isolates a de- 
fective air-blast transformer. The work- 
ing faces are, of course, machined and 
tested for air leaks before acceptance. The 
transformer leads are carried through one 
side of this sub-base by means of closely 
‘fitting bushings. The operating handle is 
shown in the elevation of the transformer, 
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Fig. 4. The upper part of the transformer 
is provided with pivot knife blade switches 
to obtain the different primary winding 


one-half-inch iron frame. This is renewed 460 square feet, whereas the fan outlet 
periodically and accumulated dirt removed. area is 2214 inches by 50% inches, giving 
The cheese cloth—to a certain extent— 33.6 square feet for the three fan sets. 
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combinations, before mentioned. These 
transformers have a floor space of four 
feet five inches square and are eight feet 
nine inches in height, and in weight run 
about 18,500 pounds. The air required 
for cooling purposes runs about 2,700 cubic 
feet per minute at three-quarters-ounce 
pressure. Motor-driven fan sets for cool- 
ing transformers are provided three in 
number, each driven by a seven and one- 
half-horse-power, alternating-current, 110- 
volt motor. These are compact and re- 
quire little attention. The fan is a sixty- 
inch disc and runs at 600 revolutions per 
minute. 

The air is blown down through the main 
floor and into the air chamber. This is (qPtLASTER 
a spacious room, being eight feet six 
inches wide, nine feet high and fifty-one : 
feet long. An air screen is shown in 
the section and consists of a series of 
screens of one-half-inch round iron frames, 
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cuts down the air head or pressure. This 


MONTREAL e 


covered with No. 10 wire mesh three-inch 
centres. Over this is placed a layer of 
cheese cloth with edges stitched on the 


is offset as much as possible by a large 
ratio of screen to fan opening area. In 
this case the screen area is approximately 


Ordinarily two fan sets will furnish 
enough air for the nine lowering trans- 
formers and the induction regulator, which 
is also of the air-blast type, eo that the 
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ratio of screen area is 460 to twenty-two, 
or over twenty to one. The drop in air 
pressure under these conditions is negli- 
gible. The use of these air screens is 
amply justified by the surprisingly large 
quantity of dirt removed from the press- 
ure side of the screen. This dirt would 
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and will be an automatic check on the 
thermometer temperature readings. 

The air is conveyed from the blower 
sets to the air chamber ithrough steel 
plate one-quarter-inch thick housings, 
stayed at intervals and of easy curves to 
convey the air into the air chamber with- 
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by five-foot nine-inch opening. A rubber 
gasket, which is merely a three-eighths- 
inch draught, tubing or weather-strip held 
on by a three-eighths-inch by one-quarter- 
inch wrought-iron bar screwed on, is pro- 
vided ; also a brass wing nut tightening up 
the door, which already has the three- 
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Fic. 6.—DIAGRAM OF GENERAL ARRANGEMENTS, MENTANA STREET SUBSTATION, MONTREAL LicnT, HEAT AND POWER COMPANY. 


otherwise be lodged in the numerous in- 
terstices of winding and laminations. 

_ A no-air alarm is being devised so that 
In case a transformer damper is closed 
through error, a bell rings and notifies 
the station attendant that such is the 
case. This should prevent a slow burn- 
out of a transformer due to lack of. air, 


out shock or without eddy currents or 


pockets of dead air. The walls of the air 


chamber are rounded at point of air inlet, 
as shown on the floor plan to accomplish 
the same result. The air chamber is en- 
tered through two air-tight metal doors, 
one being on each side of the air screen 
and each providing a two-foot three-inch 


quarters-ounce per square inch air cham- 
ber pressure to close it. These doors, when 
accurately made and hung, have been 
found quite satisfactory for the require- 
ments. 

The induction regulator has a capacity 
of 350 kilowatts, with 200 volts range 
up or down, and cooled by air drawn from 
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the air chamber and conveyed to where 
the regulator is located, thence filtering 
up through the interior of regulator. The 
two twelve-inch floor beams supporting 
the regulator are so spaced as to serve 
as sides of an air duct. A plate was put 
on top and bottom, thus making an air 
passage from the air chamber proper to 
the induction regulator. This regulator 
is automatic and is also compensated for 
unequal loads on individual legs of cir- 
cuits. The capacity, 350 kilowatts, is the 
nominal rating, but, in reality, the regula- 
tor can handle twelve times this amount 
of power or 4,200 kilowatts of energy 
continuously. It may be cut out at will 
by knife disconnecting switches located 
in the basement. This is shown on the 
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at all, if desired, may be operated in- 
dependently of the regulator. This is ac- 
complished through the use of a double 
2.400-volt bus-bar arrangement situated 
immediately under the distributing switch- 
board panels. 

The distributing switchboard consists of 
fourteen 1,000 kilowatt panels two feet 
wide, of blue Vermont marble, and three 
special panels, two being called totality 
and one auxiliary. The total station out- 
put is registered through the totality 
panels, which have three ammeters, one 
indicating and one polyphase recording 
wattmeter, as well as a voltmeter. The 
auxiliary panel is intended to control a 
static 500-kilowatt one to one ratio trans- 
former not vet located, or shown on the 


Fig. 7.—NETWORK OF Wrovont-lron, CEMENT-LINED CONDUIT FOR CONTROL WIRES, 
MENTANA STREET STATION, MONTREAL LicgHT, HEAT AND POWER COMPANY. 


general diagram of connections. No dupli- 
cate regulator is provided. 

A plan drawing of the general arrange- 
ments of the station is shown in Fig. 6. 
On leaving the 1,100-kilowatt lowering 
transformers, the leads are brought, single- 
phase, to an H-3 oil switch of 1,200-am- 
percs capacity, the delta connection being 
made just where leads run through the 
series-current transformers. This arrange- 
ment eliminates as much as possible any 
joints, terminal boards, ete., in the air 
chamber. 

A double 2,400-volt receiving bus is then 
provided and connected, so that one 
section, or as many distributing feeders, 
may be controlled as may be desired. The 
remaining feeders may be controlled 
through the induction regulator as may be 
desired. ‘The remaining feeders or none 


floor plan. It has also an indicating watt- 
meter. An auxiliary three-phase bus is 
also provided and intended to work in 
connection with the above. 

In case an overhead 2,400-volt feeder 
becomes grounded or defective, the one 
to one transformer is energized through 
an oil switch and the defective feeder put 
on it through the medium of double-blade, 
single-throw, horizontal disconnecting 
switches in the basement. Double-bladed 
switches are used so that the circuit need 
not be opened, but the transformer cut in 
before the feeder is taken off the main 
bus-bars. A wattmeter reading may also 
he made of any feeder at will by this 
combination. The auxiliary panel, as al- 
ready stated, has an indicating and re- 
cording wattmeter mounted upon it. 


A panel is provided to control the two 
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ten-panel alternating-current series are 
switchboard equipments. Iron pipes are 
laid in the basement floor to carry the 
2,400-volt cables, one to each ten-panel 
equipment. 

The house services, all at 110 volts and 
comprising three seven and one-half-horse- 
power, alternating-current blower motors, 
a two-kilowatt motor-generator set for 
storage battery charging, induction regu- 
lator control motor of one horse-power 
and the house lighting, are all controlled 
by a special panel and oil switches. 

Each panel on this switchboard con- 
tains two hand-operating levers for the 
oil switches in the basement. These are 
interlocking, and signal lamps are also 
provided to show which switch is closed 
and which is open. These oil switches, 
which are quite heavy, are supported at 
the back by a heavy bracket bolted onto 
two one and one-quarter-inch wrought- 
iron pipes, running from end to end 
through the cell work barriers. This is 
a decided improvement on the usual meth- 
od of setting bolts or studs through the 
centre wall, which, as a rule, is well occu- 
pied with ducts. The pipes” may also be 
lined up more readily than bolts, as for- 
merly used. These switches are auto- 
matically tripped by the usual bellows 
type time-limit relay, set to predetermined 
time limits. The current transformers 
tripping these relays and controlling the 
various panel measuring instruments are 
shown (Fig. 4) just-above the division 
cell wall in the basement. 

A benchboard is provided with hand- 
control switches. From this point all the 
K switches controlling incoming or out- 
going tie-lines are opened. This bench- 
board also opens the H-3 oil switches 
controlling primary and secondary of low- 
ering banks of transformers. Three twen- 
ty-kilowatt, 2,400-volt, 110-volt trans- 
formers are installed in the basement and 
carefully isolated by concrete barriers and 
covers. These furnish the 110-volt cur- 
rent for above services. A panel with 
open knife switches and fuses is provided 
to start up or control any or all of the 
station services just mentioned. 

The motor-generator set of two-kilowatt 
capacity is used for charging a fifty-five- 
cell storage battery having a discharge 
ratio of twenty amperes per three hours. 

A special panel is installed with under- 
load and overload circuit-breakers; also 
ammeter and voltmeter. This panel also 
controls throw-knife switches, the bench- 
hoard, oil switch, direct-current bus for 
opening and closing oil switches. Atten- 
tion is drawn to the method of bringing 
in the 11,000-volt tie-line conductors. 
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These are of 2/0 B. & S. gauge and are 
eighteen in number. The lines are ter- 
minated on a strain insulator of standard 
make. From there a wire is run through 
a standard bushing made for this volt- 
age, thence through the station wall and 
in the building, all the wire being bare. 
The roof proper is carried out thirty 
inches horizontally, and a front, two ends 
and bottom are bolted on. These consist 
of about one and one-half-inch thick con- 
crete slabs, fairly weatherproof at the 
joints. This roof extension has some or- 
namental features and the whole has a 
pleasing external effect from the street. 
The lightning protection on the 2,400- 
volt feeders and arc circuits consist of 
the usual single-pole lightning arrestcrs 
and choke coils, all carefully subdivided by 
soapstone harriers. Double-pole arrester 
units have been found unreliable for this 
work. The barriers are at least eighteen 
inches deep. Anything less than this has 
been found unsuitable to confine any arc- 


ing. 
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How the Telegraph Operator Sur- 
prised the Actor. 

0. L. Perry, the Fort Wayne manager 
of the Western Union for over thirty 
years, tells a story of Oliver Doud Byron, 
the veteran actor, who recently gave a din- 
ner to a party of friends in New York, 
which reminded Perry of the incident. 

“Byron,” said Perry, “was playing in 
Fort Wayne in a piece that called for a 
telegram informing the operator away 
ahead of the express train to stop the train, 
loaded with gold, as bandits were waiting 
to hold it up. In a dramatic situation 
Byron as the hero operator at one point 
clicks the instrument, and there is a stren- 
uous pause to know if the message arrived 
in time. I was selected to send the mes- 
sage that would tell Byron his warning 
had been given and the engineer had been 
notified. 

“He knew. nothing about telegraphy and 
what he clicked off had no meaning, of 
course. At the proper cue I clicked off the 
words: ‘Byron, vou may be a good actor. 
but vou are a blame poor operator.’ 

“There was a tremendous outburst of 
applause over spots in the audience. It 
happened that there were a good many 
railroad men who knew the code in the 
audience, and when they heard the mes- 
Sage they saw the point. It was a good 
While before Byron could proceed with the 
play without interruption, and he does not 
know yet what caused the commotion.”— 
Indianapolis News. 
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Report on the Government Fuel 
Investigations. 

For the purpose of investigating the 
fuels of the United States, Congress ap- 
propriated during the year 1904, in three 
acts, sums aggregating $85,000. A pre- 
liminary report covering the results of 
the investigations made under this au- 
thorization has already been printed as 
bulletin No. 261 of the Geological Survey 
series, and a more complete and instruct- 
ive final report of the work done during 
that period is now going through the press 
as professional paper No. 48. 

During the current fiscal year these in- 
vestigations are being conducted at St. 
Louis, on the same site that was used 
during 1904. The equipment has been 
enlarged by the purchase of necessary in- 
struments and machinery and by the con- 
struction of storage bins, conveyers and 
other facilities for the handling of coal. 
Occupation, without rental charge, of two 
additional buildings formerly used by the 
Louisiana Purchase Exposition, has af- 
forded the experts laboratory facilities. 
Office facilities have also been made adc- 
quate by obtaining the use, at a nominal 
rent, of another of the former exposition 
state buildings. The object of the in- 
vestigations is indicated in the wording 
of the act referred to above, namely, “the 
analyzing and testing of the coals, lignites 
and other fuel substances, in order to de- 
termine their fuel values, and so forth.” 

The samples of coals and lignites for 
these investigations have been and are 
being collected with great care by men 
trained for this purpose. The work is 
being extended to all the important coal 
fields of the United States. The coals and 
lignites brought to the testing plant are 
analyzed and tested as to their suitable. 
ness for use under the steam boiler, in the 
gas producer and in coke ovens; as to how 
far their quality may be improved by 
washing and as to the ease with which they 
may be briqueted for fuel purposes. 

A report issued under date of February 
3, 1906, by Charles D. Walcott, director 
of the Geological Survey of the United 
States, points out the very great need of 
continuing this work, and details the great 
amount of work which has already been 
undertaken and the verv satisfactory re- 


sults achieved. 


The fuel-testing plant is still located in 
Forest Park, St. Louis, on the exposition 
grounds. Owing to the public improve- 
ments under way there and the lack of 
transportation facilities after July 1 next, 
it will he necessary to remove the plant 
to another site by that date. This re- 
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moval, reinstallation and necessary new 
equipment will require an expenditure of 
$50,000. Director Walcott therefore rec- 
ommends the following appropriations for 
the fiscal year ending June 30, 1907: “for 
the investigation of the coals, lignites and 
other fuel substances of the United States, 
in order to determine their fuel values, 
and so forth, under the supervision of the 
director of the United States Geologicat 

Survey, and at such places as he may deem 

most advantageous, $200,000; for the re- 

moval of the plant and necessary equip- 
ment, $50,000.” 

The Geological Survey has entered upon 
a technical investigation of fuels and 
structural materials in response to the 
general public demand for information 
rather than from any theoretical considera- 
tion. It is this increasing demand for in- 
formation coming from the engineers, 
architects and builders in all parts of the 
country, caused by the rapid changes 
which are taking place in the materials 
used for construction work, that causes 
Director Walcott to recommend both that 
this investigation of structural materials 
be continued and that the appropriation 
be largely increased. Director Walcott 
recommends the following appropriation 
for the fiscal year ending June 30, 1907: 
“for the investigation of materials used in 
building and construction work, under the 
supervision of the director of the United 
States Geological Survey, $100,000.” 

In order that the investigation of fuels 
and structural materials might be brought 
into closer touch with both the users and 
producers of fuels and structural materials, 
the officers of the national engineering and 
allied societies were asked to suggest the 
names of one or more of their members 
who might be appointed members of a 
national advisory board on fuels and 
structural materials. The following list 
of persons selected from the membership 
of these societies has been presented to 
President Roosevelt, he has formally ap- 
proved the plan, and has appointed these 
persons as members of the National Ad- 
visory Board for Fuels and Structural 
Materials: 

LIST OF MEMBERS OF THE NATIONAL AD- 
VISORY BOARD OF FUELS AND STRUC- 
TURAL MATERIALS. 

American Institute of Mining Engi- 
neers: John Hays Hammond, past-presi- 
dent, Empire Building, New York; Robert 
W. Hunt (of Robert W. Hunt & Company, 
testing engineers, Chicago, Pittsburg and 
New York), Chicago, Ill.; B. F. Bush, 
manager and vice-president, Western Coal 
and Mining Company, St. Louis, Mo. 

American Institute of Electrical En- 
gineers: Francis B. Crocker, professor of 
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electrical engineering, Columbia Univer- 
sity, New York; Henry G. Stott, superin- 
tendent of motive power, Interborough 
Rapid Transit Company, New York. 

American Society of Civil Engineers: 
C. C. Schneider, president; chairman 
Committee on Concrete and Reenforced 
Concrete, Pennsylvania Building, Phila- 
delphia, Pa.; George S. Webster, chair- 
man, Committee on Cement Specifica- 
tions; city engineer, City Hall, Philadel- 
phia, Pa. 

American Society of Mechanical En- 
gineers: W. F. M. Goss, dean of the 
School of Engineering, Purdue Univer- 
sity, Lafayette, Ind.; George H. Barrus, 
steam engineer, Pemberton square, Bos- 
ton, Mass.; P. W. Gates, 210 State street, 
Chicago, Ill. 

American Society for Testing Mate- 
rials: Charles B. Dudley, president, Al- 
toona, Pa.; Robert W. Lesley, vice-presi- 
dent, Pennsylvania Building, Philadel- 
phia, Pa. 

American Institute of Architects: 
George B. Post, past-president, 33 Hast 
Seventeenth street, New York; William 
S. Eames, past-president, Lincoln Trust 
Building, St. Louis, Mo. 

American Railway Engineering and 
Maintenance of Way Association: H. G. 
Kelley, president, Minneapolis, Minn. ; 
Julius Kruttschnitt, director of main- 
tenance and operation, Union Pacific 
Railroad, 135 Adams street, Chicago, Ill. ; 
Hunter McDonald, past-president; chief 
engineer, Nashville, Chattanooga & St. 
Louis Railway, Nashville, Tenn. 

American Railway Master Mechanics’ 
Association: J. F. Deems, general super- 
intendent of motive power, New York 
Central Lines, New York; A. W. Gibbs, 
general superintendent of motive power, 
Pennsylvania Railroad, Altoona, Pa. 

American Foundrymen’s Association: 

Richard Moldenke, secretary, Watchung, 
N. Jd. 
Association of American Portland Ce- 
ment Manufacturers: John B. Lober, 
president, Land Title Building, Phila- 
delphia, Pa. 

Geological Society of America: Samuel 
Calvin. professor of geology. University of 
Iowa, Iowa City, Iowa; I. C. White, state 
geologist, Morgantown, W. Va. 

Tron and Steel Institute: Julian Ken- 
nedy, metallurgical engineer, Pittsburg, 
Pa.; C. S. Robinson, general manager, 
Colorado Fuel and Iron Company, Den- 
ver, Col. 

National Association of Cement Users: 
Richard T. Humphrey, president, St. 
Louis, Mo. 

National Board of Fire Underwriters: 
Chas. A. Hexamer, chairman, Board of 
Consulting Experts, Bullitt Building. 
Philadelphia. Pa. 

National Brick Manufacturers’ Associa- 
tion: John W. Sibley, treasurer, Sibley- 
Menge Press Brick Company, Birming- 
ham, Ala.: Wm. D. Gates, American Terra 
Cotta and Ceramic Company, Chicago, TI. 

Nationa] Fire Protective Association: 
O. U. Croshy. chairman, Executive Com- 
mittee. 76 William street, New York. 

National Lumber Manufacturers’ Asso- 
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ciation: Nelson W. McLeod, president, 
Equitable Building, St. Louis, Mo.; John 
L. Kaul, president, Southern Lumber 
ee Association, Birmingham, 
Ala. 

Corps of Engineers, United States 
Army: Lieutenant-Colonel Wm. L. Mar- 
shall, Army Building, New York. 

Isthmian Canal Commission: Lieu- 
tenant-Colonel O. H. Ernst, Washing- 
ton, D. C. 

Bureau of Yards and Docks, United 
States Navy: Civil Engineer Frank T. 
Chambers, Washington, D. C. 

Supervising Architect’s office, United 
States Treasury Department: James K. 
Taylor, supervising architect, Washing- 
ton, D. C. 

Reclamation Service, United States In- 
terior Department: F. H. Newell, chief 
engineer, Washington, D. C. 
> 
American Electrochemical Society. 

A preliminary announcement of the next 
general meeting of the American Electro- 
chemical Society has been issued. This 
meeting will be held at Ithaca, N. Y., May 
1, 2 and 3. It is planned to have the 
headquarters at the Ithaca Hotel. 

The forenoons will be devoted, as usual, 
to the reading and discussion of papers. 
On Tuesday afternoon an inspection of 
the chemical laboratory, dynamo and en- 
gineering laboratories and shops of Cor- 
nell University will be made. On Tues- 
day evening the address of the retiring 
president, Dr. Wilder D. Bancroft, will 
be delivered and a smoker will be held at 
the Town and Gown Club. On Wednes- 
day afternoon visits will be made to the 
filtration plant, to the hydraulic labora- 
tory, to the university power plant situated 
in the gorge and to the Ithaca Gun Com- 
pany’s plant. On Wednesday evening the 
usual subscription dinner will be held. 
On Thursday afternoon visits will be made 
to the Remington Salt Company’s works 
and possibly to the plant of the Morse 
Chain Works. 

Ithaca can be reached either over the 
Lehigh Valley Railroad or by means of 
the Lackawanna. 

The following is a list of the authors 
and papers promised for this meeting: 

C. F. Carrier, Jr., “The Extraction of 
Sodium.” 

J. W. Richards. 

Maximilian Toch, “Electrolysis.” 

John Nelson, “The Effect of Oxides 
on the Adhesiveness of Electrodeposited 
Metals.” 

W. H. Walker, “An Instructive Labora- 
torv Experiment in Applied Electrochem- 
istry.” 

F. F. Coleord, “Impurities in Elec- 
trolytie Copper.” 
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A. Van Winkle, “Electro-Galvanizing.” 

G. A. Hulett, “Standard Cells.” 

W. D. Bancroft, “Lecture-Room Switch- 
board.” 

G. R. White, “Alternating-Current Elec- 
trolysis with Cadmium Electrodes.” 

G. R. White, “Ferromanganese Anodes 
in Caustic Potash.” 

B. E. Curry, “Electrolytic Corrosion of 
Copper-Tin Alloys.” 

H. M. Goodwin and R. D. Mailey, “On 
the Physical Properties of Fused Mag- 
nesium Oxide.” 

M. DeK. Thompson, Jr. 

L. Kahlenberg and A. S. McDaniel, 
“Differences of Potential between Man- 
ganese and Lead Peroxides and Various 
Aqueous and Non-Aqueous Solutions.” 

C. F. Burgess and S. G. Engle, “Ob- 
servations on the Corrosion of Iron by 
Acids.” 

F. K. Cameron, “The Movement of Sus- 
pended Clay and Other Similar Particles 
Under the Influence of the Current.” 

H. M. Goodwin and H. A. Wentworth, 
“Electrometric Experiments with Refer- 
ence to the Dissociation of Fused Salts.” 

G. A. Hulett, “Cadmium Standard 
Cell.” | 

Isaac Adams, “The Development of the 
Nickel-Plating Industry.” 

G. I. Kemmerer, “Cathodic Disintegra- 
tion of Carbon in Electrolyte of Fused 
Chloride.” 

W. C. Arsem, “The Electric Vacuum 
Furnace.” 

O. W. Brown, “The Reduction of Metal 
Sulphides.” 

O. P. Watts, “A New Silicide of Molyb- 
denum.” 

C. F. Burgess and O. P. Watts, “A 
Microscopie Study of Electrodeposits.” — 

L. Lyndon, “Electrolyte Density m 
Storage Cells.” 

C. L. Collins, 2d, “Title to be an- 
nounced.” 

E. S. Shepherd, “Errors in Pyrometry.” 

G. R. White, “Laboratory Resistance 
Furnaces.” 

B. E. Curry, “Electrodeposition of 
Bronze.” 

R. C. Snowdon, “Electrolysis of Lead 
Acetate Solutions.” 

The secretary of the society 1s 58. S. 
Sadtler, 39 South Tenth street, Philadel- 
phia, Pa. 


National Blectric Light Association. 

The Trunk Line Association and the 
New England Passenger Association have 
authorized a rate of a fare and one-third, 
on the certificate plan, from points 10 
their respective territories to Atlantic 
City, N. J., and return, for delegates e 
their friends attending the twenty nine 
convention of the National Electric, Lig i 
Association, June 5 to 8. Ne 
are under way with other associations 
obtain the same rate. 
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Electrical Patents. 


Thomas S. Perkins and Ray P. J ack- 
son, of Wilkinsburg, Pa., have obtained a 
patent (814,323, March 6) for an im- 
proved system of remote control for elec- 
tric motors, assigning it to the Westing- 
house Electric and Manufacturing Com- 
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allows the switches in the motor circuits 
to open and make necessary the return of 
the operating switch to the “off” position 
before current can be again supplied to 
the motors. One of the chief advantages 
of the invention lies in the fact that or- 
dinarily only four train-wires are required 
in order to control the operation of all 
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pany. The invention relates to systems of 
control for electric motors and particu- 
larly to such systems as are employed to 
control from a remote point or any one 
of several remote points one or more in- 
dividually operated units, each of which 
is equipped with two or more electric mo- 
tors. The object of the invention is to 
combine into a system of extreme sim- 
plicity all of the controlling and protective 
means necessarily and ordinarily employed 
in connection with electric motors. An 
important and novel feature of the inven- 
tion consists of a plurality of electromag- 
netically operated controller drums, one 
for each individually operated unit, and 
all of which shall be so governed from a 
Temote simple master-switch that they 
may be rotated automatically step by step 
at a predetermined rate and may be 
stopped and started again or returned to 
their initial positions at the will of the 
operator. These controllers govern the 
circuits of electromagnetically operated 
switches located in the motor circuits, the 
number and combinations of which may 
be readily varied without the use of com- 
plicated relays or extra control-wires. A 
novel limit device operates at any notch 
to prevent further rotation of the con- 
troller drum if and while the current taken 
by the motors exceeds a certain predeter- 
mined amount, and an overload on the mo- 
tors effects the operation of a release which 


the motors—viz., one wire for each of the 
forward and reverse positions of the re- 
verse-switch and one for each of the full 
series and full parallel positions of the 
master-switch. If more running positions 
are desired, a control-wire must be em- 
ployed for each additional position. 

An improved electrical signal system 
has been invented by Fred Lacroix, San 
Antonio, Tex., and he has assigned one- 
half to Otto Koehler, of the same place 
(814,302, March 6). The invention re- 
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lates to improvements in electrical sys- 
tems whereby the position of a train any- 
where between the ends of a track can be 
ascertained at either terminal. In carry- 
ing out the invention a normally open 
electrical circuit is provided which will be 
closed by a conductor, such as the wheels 
and axle of a locomotive electrically con- 
necting the two rails of the track. The 
circuit is divided into sections of different 
resistances and at the terminal of the cir- 
cuit are indicators, such as voltmeters, 
for determining the resistance offered by 
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the circuit to the passage of the current. 
Each section of the circuit has a fixed re- 

sistance different from the resistances of 

any other section. When the circuit is 

completed through a particular section by 

the wheels and axle of a car or engine, by 

observing the indicator which registers the 

resistance of. that particular section, the 

location of the train can be determined 

from either end of the track. 

Charles A. Eck, Newark, N. J., has ob- 
tained a patent (813,410, February 27) 
for an improved motor control. The in- 
vention relates generally to motor control, 
and has more particularly reference to 
means for varying the resistance of the 
magnetic circuit of the motor. The ob- 
ject of the invention is to provide a simple 
and efficient means whereby a motor can 
be controlled—that is, whereby the speed 
and power can be regulated. To this end 
the invention comprises, essentially, an 
adjustable yoke between the poles whose 
sectional area varies so that when the yoke 
is adjusted to one position the magnetic 
lines of force will flow through that por- 
tion of the yoke having a large cross-sec- 
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Motor CONTROL, 


tional area, and when adjusted to another 
position the magnetic lines of force will 
flow through that portion of the yoke 
whose cross-sectional area is smaller. The 
invention consists in the combination with 
a motor, having a casing, poles and an 
armature, of a contacting plate stationary 
with the motor, a switch lever adapted to 
be moved into contact with the plate, a 
yoke-ring circumferentially adjustable on 
the casing and having alternating portions 
of large and small cross-sectional area, 
means on the yoke-ring for moving the 
switch lever into contact with the plate 
when turned in one direction, and out of 
contact with the contact plate when turned 
in the opposite direction, and a spring for 
pulling the switch lever away from the 
contact plate on a quick action, 
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Peculiarities of the Rays of Radium. 

An interesting communication by Mr. 
K. Rutherford’ discusses certain peculiari- 
ties of the a rays of radium. He reviews 
briefly the previous experimental re- 
searches on this subject, particularly the 
work of Becquerel, and gives results of 
his own experiments. He exhibits a num- 
ber of photographic records illustrating 
the points brought out in the discussion. 
The results of this study are summed up 
as follows: the a rays of radium having 
equivalent activity are of a complex na- 
ture, and consist of particles thrown off 
with different velocities. The velocity of 
the a particle decreases during its passage 
through air and through aluminum. The 
absence of marked deflecting of the rays 
from a thick layer of radium after this 
is passed through aluminum foil is note- 
worthy evidence in favor of this view. 
The larger radius of the deflection path 
followed by these rays through air is also 
evidence of the complex character. There 
is apparently a marked dispersion of the 
rays of radium C when these pass 
through air—Translated and abstracted 
from Physikalische Zeitschrift (Leipsic), 
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Electric Lighting at Tientsin. 

A description is given here of the elec- 
tric lighting system of the British settle- 
ment at Tientsin, China. The plant was 
put into service the latter part of August 
of last year. Up to this time light for 
the settlement had been supplied by an 
oil-gas system. The same company has 
built the new electrical plant. It offers 
the town the option between gas and elec- 
tricity, and it is said that electric light- 
ing is carrying the day. The power plant 
is located in a building about sixty feet 
by sixty-seven feet. There are three gen- 
erating sets, two rated at eighty kilowatts 
and one at forty kilowatts. These are 
driven by high-speed steam engines. The 
distribution is by means of the three-wire 
system, with static balancers capable of 
dealing with the twenty-five per cent out- 
of-balance current. The boiler plant con- 


sists of two Babcock & Wilcox standard 


boilers. There are also an economizer 
and two Worthington condensers. The 
streets are lighted by 234 thirty-two- 
candle-power incandescent lamps attached 
to ornamental brackets fitted on the poles, 
The overhead system has been erected sub- 
stantially, iron lattice poles or Mannes- 


Literature. 


mann tubes being used. An equivalent of 
6,500 eight-candle-power lamps has been 
connected. The maximum load up to the 
present time is eighty-eight kilowatts. 
Energy is sold at about sixteen cents per 
kilowatt-hour. The coal obtained is fairly 
cheap and good. The operating staff con- 
sists of two European engineers and a 
number of Chinese subordinates, who at- 
tend to the lamps, fire the boilers and do 


the clerical work.—Abstracted from the 


Electrical Review (London), February 23. 
# 
Atomic Disintegration. 


Evidence in support of Rutherford’s 
theory of atomic disintegration of radio- 
active elements is piling up, and many 
competent. investigators do not hesitate to 
apply the same theory to other elements. 
In this communication Herr W. Meigen 
considers a possible phase of this theory. 
The enormous amount, of energy set free 
in the formation of helium renders hope- 
less any attempts to reverse the process. 
Considering the conformity of the other 
gases of the helium type-—neon, argon, 
krypton and xenon—it. seems probable 
that they owe their existence to a simi- 
lar disintegration of atoms. It is not sur- 
prising, therefore, that all attempts have 
failed to obtain a chemical compound of 
these gases, and the author does not think 
such attempts likely to sueceed in the fu- 
ture. That as yet these gases, excepting 
helium itself, have not been recognized 
as products of atomie disintegration may 
be due to their difficult, test. With these 
facts in mind, it seems to Herr Meigen 
that there is nothing contrary to the 
view that disintegration of atoms is an 
irreversible process strictly analogous to 
distribution of: heat. Considered in this 
way there exists a parallelism not only as 
regards the first law of thermodynamics 
(the conservation of energy) with the prin- 
ciple of the conservation of matter, but 
also with regard to the second law, dis- 
tribution of energy on the one hand, and 
atomic disintegration on the other. As it 
has been stated by Clausius that the 
world’s entropy tends toward a maximum, 
we may say that likewise the quantity of 
free helium and the similar “Edelgase” 
tends toward a maximum. This parallel- 
ism in material and energetical law ap- 
pears to the author worthy of notice.—- 
Abstracted from Nalure (London), Feb- 
ruary 22, 
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The Electric Railway of Seoul, Korea. 

In an interesting article on the rail- 
roads and foreign enterprises of Korea, 
by Mr. L. E. Bennett, who recently in- 
spected these industries in that country, 
the author describes briefly the electric 
railway of Seoul and the difficulties under 
which it was constructed and is now op- 
erated. The concession for the construc- 
tion of this road was granted some years 
ago. It was to be exclusive and to run 
for twenty-five years. From the type of 
construction adopted it seems that the 
road was built to sell and not to operate. 
It was opened in 1899, but almost imme- 
diately stopped by the natives, who forc- 
ibly tore up part of the track, burned the 
ears and caused considerable loss to the 
company. There was an unusually long 
drought in the country and the natives 
said that the power-house rested on the 
rain dragon’s back, and that crops were 
being destroyed because he could not do 
his work. Two days after the riot the 
rain came, but the operation of the road 
was not resumed until six months later, 
when American motormen and conductors 
were emploved in place of the former Jap- 
ancse. These men commanded salarics 
of $100 per month, which added con- 
siderably to the expense of operating, and, 
in fact, caused a loss. In 1903 these men 
were replaced by Koreans at $10 a month, 
and since then the earnings have steadily 
increased. The advantages of the road 
are now recognized by the people and all 
prejudice has been overcome. However, 
the road is not patronized much because 
of the limited means of the people and be- 
cause of the poor service offered. The 
road is operated by the American-Korean 
Electrice Company, which company also 
started the electric light service in Seoul 
in 1901. The demand for electric light 
continues and is now in excess of the sup- 
ply. The trolley lines served by the plant 
have a mileage of about eleven. It is at- 
tempted to give a five-minute service on 
the principal part of the line. Due to the 
overload of the station it is purposed to 
rebuild the power plant and increase its 
output greatly. It is also intended to 
rebuild the railway at the same time and 
to add about five miles to the suburban 
section. The road is operated on the zone 
system, the fares charged for each zone 
being about two and one-half cents, cor- 
responding to about one cent per mile. 
Mr. Bennett believes that the sensible 
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thing to do is to consolidate this system 
with the Chemulpo & Seoul Railway, 
which is twenty-six miles long, and to op- 
erate both lines electrically. At the same 
time the Chemulpo electric light plant 
could be operated by the company.—Ab- 
stracted from the Ratlroad Gazette (New 


York), March 9. 
a 


Phase Meters and Their Calibration. 

An interesting study of phase meters 
and a convenient method of calibrating 
them is given here by Dr. W. E. Sumpner. 
Phase meters are instruments closely al- 
lied to voltmeters and wattmeters. The 
chief difference arises in the number of 
circuits used in the instruments. Dy- 
namometers only have coils for two cir- 
cuits, the one fixed and the other movable. 
Phase meters have at least three such 
circuits, and may have as many as six. 
The theory of the instrument is explained 
by assuming a design in which there are 
three fixed and one movable coil. If cur- 
rents be allowed to flow through all of 
these coils, the movable coil will be acted 
upon by a deflecting force due to each 
coil. It will therefore tend to set itself 
in such a position as to reduce the result- 
ing turning force to zero. These deflecting 
forces are factors of the effective values of 
the currents flowing and the constants of 
the instrument, and they are therefore the 
same for equivalent values of current, 
whether it be alternating or direct. 
this reason it is convenient to calibrate 
the instrument by means of direct currents, 
care, of course, being taken to maintain 
the proper relationship between the cur- 
rents in the different circuits. This is 
not difficult to do if the fixed coils be con- 
nected up so that one of them may be 
considered as the return circuit for the 
other two. The movable coil, of course, 
corresponds to the voltage of the system. 
It should be noted that this simple treat- 
ment of the subject applies only to bal- 
anced loads. When the load becomes un- 
balanced, an error is introduced in the 
readings of the instrument and the theory 
becomes exceedingly complex. With the 
coils grouped as above, it then becomes 
necessary to regulate the current in two 
of the fixed coils only, so as to maintain 
the proper proportions. The instrument 
will then be deflected to a position corre- 
sponding to a power-factor, which would 
give the same current and voltage rela- 
tions. Dr. Sumpner has constructed 
phase meters according to this theory and 
tested them with good results. In one 
instrument of this type iron laminations 
were employed for the magnetic circuit, 
the coils being wound in twelve slots on 
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the interior. The movable coil was placed 
within. This toothed arrangement pro- 
duced a certain error, due to the uneven 
distribution of flux in the air-gap, al- 
though this was partially corrected by 
skewing the laminations. The calibration 
curve of this instrument showed a series 
of steps due to the teeth, but with an even 
distribution of the coils these steps dis- 
appeared. Tests of the instrument, both 
by alternating and direct current, gave 
results entirely concordant throughout the 
range of the meter.—Abstracted from the 
Electrician (London), February 23. 
a 

Magnetic Field and Coronal Streamers. 

In the course of an investigation of 
the phenomena presented by electric dis- 
charges in strong magnetic fields, Dr. John 
Trowbridge soon found that phenomena 
appear at high voltages together with 
strong, steady currents which do not mani- 
fest. themselves at lower voltages and lesser 
currents. He has therefore extended his 
experiments, using voltages ranging from 
3,000 to 8,000, with currents of from five 
milliamperes to twenty milliamperes and 
with fairly large tubes. With pressures 
varying from one centimetre to one milli- 
metre within the tube, the cathode light 
on a circular aluminum plate three centi- 
metres in diameter, forming the pole of 
a powerful magnet, the magnetic lines of 
which are directed along the line of electric 
discharge, is driven to the circumference 
of the disc, forming to the eye an ap- 
parently steady circular discharge. When 
the tube, however, is covered with black 
paper, exposing only the light of the disc, 
and this light is examined in a revolving 
mirror, it is seen that this is an interesting 
case of unipolar rotation. The speed of 
revolution also increases with the degree 
of exhaustion of the rarefied air. When 
the free path of the ions increases, the 
progressive effect along the magnetic lines 
becomes more than the rotation effect of 
the magnetic field. When the plate form- 
ing the anode is also the end of a mag- 
netic pole, the lines of magnetic force 
being directed along the line of electric 
discharge, the light of the anode is sepa- 
rated into two distinctly different lights, 
one, in rarefied air, a plume-like rosy 
light, the other a plume-like violet light. 
These discharges also revolve around the 
pole near the centre of the disc imstead 
of on the circumference, as in the case 
of the cathode discharge. These latter 
discharges are difficult to follow in a re- 
volving mirror and they have not been 
photographed; but it is certain that they 
revolve. This phenomenon leads Dr. 
Trowbridge to connect the phenomenon of 
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coronal streamers seen at the poles of the 
sun during an eclipse with the effect of 
a magnetic field on possible electric dis- 
charges between the equatorial regione of 
the sun and its poles. Supposing that a 
difference of electrical potential can arise 
between the swiftly moving strata of gases 
or from the eruptions—mostly along the 
equatorial belt and the polar regions—the 
supposed magnetic poles of the sun would 
undoubtedly tend to cause the resulting 
electric discharges to revolve about the 
pole. On account of the vast circumfer- 
ential area about the poles, a number of 
discharges could occur at different points 
around the pole, and each discharge would 
revolve under the effect of the pole. On 
observing the effect of a strong magnetic 
pole on the plate terminals in wide tubes 
of rarefied air at comparatively high press- 
ure of air under conditions of high elec- 
tromotive force and great current density, 
one can observe phenomena of rotation 
which can not be photographed, yet which 
present to the eye a strong analogy to 
the appearance of coronal streamers. An- 
other interesting magnetic phenomenon 
which may have bearing on the coronal 
streamers at the poles of the sun: when 
the lines of magnetic force are at right 
angles or transverse to the direction of the 
electric discharge, at comparatively high 
pressures—one and two centimetres—with 
currents of from five to twenty milli- 
amperes, 3,000 to 8,000 volts, in wide 
tubes, streamers radiate from the position 
of the magnetic pole. Another action of 
the magnetic field on vacuum discharge 
is to facilitate the production of X-rays. 
Experiments were conducted by Dr. Trow- 
bridge with specially constructed X-ray 
bulbs, which enabled him to obtain a fairly 
strong magnetic field, directed along the 
path of the ray. It was found that this 
field acted to produce X-rays at a lower 
voltage than that necessary when the field 
was absent. In addition to the scientific 
interest of this phenomenon, there is a 
possible practical use of it for regulating 
the action of X-ray bulbs. At the present 
time, when the vacuum is raised to a point 
where it is necessary to heat the bulb in 
order to secure the rays—an action rather 
dangerous to the life of the tube—a mag- 
netic regulator can be introduced which 


produces the same result more easily and 
by a method which is under perfect con- 
trol, and which, moreover, does not en- 
danger the life of the tube. The magnetic 
regulator is not only safe, but is constant 
in its action, and enables the operator to 
pass readily from hard to soft rays. It 
is difficult to do this by the methods which 
are at present employed.—A bstracted from 
the American Journal of Science (New 
Haven), March, : 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


In recent issues of the ELECTRICAL RE- 
VIEW we have reproduced several examples 
of attractive literature which has been 


‘made use of by the publicity departments 


of central stations. There is no way in 
which so much instruction can be gained 
with reference to the relative values of 
type display and artistic representations 
than by a study of various samples of 
good printing and display which have 
been successfully made use of by progress- 


‘ive central station managers. In this 


article it is intended to present reproduc- 
tions of some of the literature recently 
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Fig. 1.—FOLDER FROM EDISON ILLUMINATING 
COMPANY OF BROOKLYN. 


produced, calling attention to the char- 
acteristic points and suggesting sizes and 
the color treatment. This is not done 
with the intention of suggesting any direct 
method of copying or reproducing samples 
herewith illustrated. Special conditions 
require special treatment. The folder or 
mailing card which is applicable for Phila- 
delphia or Boston would probably fall far 


short of the requirements of Denver or 


San Francisco. It is the study of the 
general effect produced by the harmonious 
grouping of ideas and letters that natu- 
rally leads one to do more concentrated 
thinking on the matter of attractive pub- 
licity, and in this way many ideas of 
great practical value and usefulness are 
developed. 


Fig. 1 and Fig. 2 illustrate a folder re- 
cently issued by the Edison Electric Il- 
luminating Company of Brooklyn, Brook- 
lyn, N. Y. This folder, when closed up, 
measures five and one-half by seven and 
one-half inches, and when opened meas- 
ures five and one-half by fourteen inches. 
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Gentlemen: 


Kindly send your representative to see me 


about Electric Lighting. 
Yours truly, 


Fig. 2.—FoLDER OPENED Up. 


The color scheme is a bright green for 
the cover, with the inside leaf printed in 
blue and green. This carries a return 
postal, which is easily separated from the 
body of the folder by means of perfora- 
tions. While this circular is a very at- 
tractive piece of typography, the sugges- 
tion is not as clean-cut as several others 


which we have noticed from the same com- 
pany. The meaning is more or less hid- 
den, and it is a question whether it pays 


HAPPINESS 


RPENDS to a tremendous extent spon 
“physical conditions: First, health; 
second, congenial surreendings. Anything 
which prometes health and comfort is, 
therefore, conducive te happiness and of 
benefit te humanity. 
Riectric Light dees jest this. it dees net 
consume the oxygen of the air, prometes 
and preserves health and adds immeaser- 
ably te the convenience and comfort of the 
household. 
Are you a beneficiary? 


Edison Electric Illuminating Co, 
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Joy PEARL STREET. BROOKLYN 


Fic. 3.—MAILiIna CARD. 


to have a prospective customer think out 
the inference rather than to bring him to 
the subject at a glance. It is this matter 
of bringing to a customer’s mind the idea 
in which the company and the customer 
are both, or should be, interested that 
makes valuable the attractive catch-line. 


COURAGE 


A well-Kaowa writer tersely says: 
‘Goc: is a matter of the rod corpescic. ht is 
oxygen that males every attack, and withest 
oxygen in his bleed te back hie, a mas attacks nothing 
—pet even a pie. 
la this connection we wish to call renewed attention 


te one of the admirable features of Riectric Lightieg. 
Shet ep withia its vacuum balb, the incandescent lamp 
neither consumes nor polietes the alr. One ordiacry 


font light it dees net consumo your “ courege.” 
page alacant 
pereciated. 


the apartments where there sre children or tavelide. 


Edison Electric Illuminating Co. 
OF BROOKLY 


" 
360 PEARL STREET, BROOKLYN 


Fig. 4.—MAaILING CARD. 


The few words which seize the attention 
immediately convey the idea and hold the 
interest of the prospect. 
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Fig. 3 and Fig. 4 demonstrate this 
The suggestions 
are logical and the matter of employing 


idea in better fashion. 


Advertising 
for 
Brooklyn 


Business 


ae ee eR eee ee eee 


Fie. 5.—AN ATTRACTIVE FRONT PAceE. 


electric light is shown to be of primal 
importance, while the typographical treat- 
ment is simple in the extreme, at the same 
time being attractive and distinctly legi- 
ble. These cards are of heavy white stock, 
five and one-quarter by seven inches, 
printed in blue ink. 


Fig. 5 and Fig. 6 are reproductions of 
the front page and inside, respectively, of 
a folder recently distributed by the same 
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Fie. 7.—Cover Pack or MONTHLY. 


company. In this instance the title page 
secures attention, because it conveys to 
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the prospect something that is of impor- 
tance to him. The significant statement 
on the inside, “electric signs bring busi- 
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let measures four by eight inches, and the 
cover is in imitation organdie, printed in 
red and black with gold illumination and 
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Fic. 6.—Tuis KIND or PRINTING SELLS ELECTRICITY. 


> secures the attention, and the state- 
ment that the Edison company will pay 
for the sign, worded to suit, and install 
it free of charge on the premises is a 
matter that very few business men will 
pass without consideration. 


Fig. 7 is the cover page of a little maga- 
zine issued monthly by the United Elec- 
tric Light and Power Company, New York 
city. This magazine contains brief sketch- 
es concerning the use of electricity in the 
home, shop and office, and its relation to 
health, happiness and economy. This 
magazine is in booklet form and meas- 
ures three and one-half by four and three- 
quarters inches. It contains eight pages 
and the cover, which is printed in brown 
and black on white stock. 


Fig. 8 is a reproduction of a cover page 
of a booklet from the Edison Electric Il- 
luminating Company, Boston, Mass. As 
is indicated in the title, this eight-page 
booklet is replete with instruction and 
illustrations concerning the methods of 
charging for current. This takes up in 
detail instruction for reading the meter, 
shows how to determine the amount of 
current consumed during a given period, 
how to determine the lamp-hours, details 
the indicators, the office of the indicators, 
describes the class of customers and gives 
examples of various charges. The book- 


stitched with a red silk cord. Outside of 
the practical value of this booklet it is 
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Fis, 8.—A HANDsoMELY PRINTED Instruction 
Book. 


one of the handsomest pieces of literature 
that we have seen for some time. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


General Electrie Single-Phase, Alter- 
nating-Current Railway Motor. 
Great interest is being manifested in 

single-phase, alternating-current appara- 

tus throughout engineering circles, and 
following is a brief description of the 

General Electric single-phase motor which 

has met with much success in traction 

service. For this class of work the Gen- 
eral Electric Company furnishes a com- 
plete line of alternating-current, single- 
phase railway motors, including sizes of 

75, 125 and 200 horse-power, respectively. 

These various motors embody the same 

constructive principles as the first men- 

tioned, the GEA 605 (seventy-five horse- 
power) type, about to be described. 

In general, this motor is built with the 
same regard for constructive detail which 
characterizes the General Electric direct- 


GENERAL ELECTRIC SINGLE-PHASE ALTERNAT- 
ING-CURRENT RAILWAY MOTOR. 


current railway motor. The magnet frame 
is split ‘and bolted together so that the 
armature may be readily accessible, and 
to further the ease of handling bails are 
cast into the frame. Provisions for ven- 
tilation and inspection of the interior of 
this motor are quite complete. The open- 
ing over the commutator is closed with 
an iron cover with a felt gasket and the 
cover is held in place by an adjustable 
cam-locking device. 

The frame heads are made of malleable 
iron cast in one piece. , In order to secure 
large and long bearings without sacrificing 
other desirable features of construction, 
the heads are made conical in shape and 
extend under the commutator shell and 
pinion-end armature core head. This con- 
struction forms a support for the bear- 
ing linings, which is very strong and 
rigid. The frame head castings have large 
oil wells, into which oily wool wasle is 
packed and comes in contact with a large 
surface of the armature shaft through an 


opening in the low-pressure side of the 
bearing linings. 

The linings are unsplit bronze sleeves, 
finished all over, with a thin layer of 
babbitt metal soldered to the interior bear- 
ing surface. The babbitt furnishes an 
ideal bearing surface and is so thin that 
it will not allow the armature to rub on 
the poles in case it is melted out by 
overheating. Oil is prevented from enter- 
ing the interior of the motor by oil de- 
flectors, which throw it into large grooves 
cast in the heads, from which it is then 
conducted away. This form of bearing 
is fully equal in simplicity and reliability 
to the standard M. C. B. journal bearing. 

The armature coils are wound on ac- 
curately shaped forms and pressed to ex- 
act shape in steam moulds, with insu- 
lation between adjacent coils. Each coil 
is carefully insulated with mica, enabling 
the armature to stand a high temperature 
without injury, and the armature bars are 
soldered directly into the commutator ear. 

The commutator is constructed of seg- 
ments of hard-drawn copper, insulated 
throughout with the very best grade of 
mica. ‘The cone micas are built up and 
pressed hard and compact in steam moulds. 
The segment mica is made of a somewhat 


, softer quality, with the view of making it 


wear down evenly with the copper. Much 
care is taken in the construction of the 
commutator. The coned surfaces are ma- 
chined with extreme care and cleaned to 
prevent possible short-circuits, while the 
creepage distances are made long to pre- 
vent grounding. The commutator shell and 
cap are made of cast steel and these parts 
are extremely strong. The segments are 
clamped very tight and the cap is pressed 
down securely in an hydraulic press before 
tightening the commutator nut. 

The brush-holders, four in number, are 
made of cast bronze and have two carbon 
brushes per holder. The brushes slide 
in finished ways and are pressed against 
the commutator by independent fingers, 
which give a practically uniform pressure 
throughout the working range of the 
brushes. The arrangement of the springs 
actuating the fingers is such that there 
is but slight pressure on the pins on 
which the fingers pivot. This prevents any 
tendency of the fingers to stick on the 
pins and reduces the wear to a minimum. 

There is a “pigtail” or shunt between 
the fingers and the brush-holder body to 
prevent current passing through the 


springs or pivoting pins. The brush-hold- 
ers are adjustable to allow for wear of 
the commutator. They are clamped on 
mica-insulated studs, sliding in finished 
supports which are bolted to the frame. 
This method of insulating brush-holders 
was developed by the General Electric 
Company some years ago and has been 
applied to all modern types of G. E. mo- 
tors with marked success. There is a 
great advantage in using the highest quali- 
ty of insulating material which is not 
injuriously affected by heat or moisture. 

The motor field consists of annular 
laminated punchings assembled into a 
cylinder, and contains the exciting and 
compensating windings. The compensat- 
ing winding consists of mica-insulated 
bars inserted in partly closed slots in 
the face of the polar projections; all the 
bars being connected in series and the 
whole connected permanently in series with 
the armature at the motor and the two 
elements are treated as a single unit. 

The exciting winding consists of coils 
similar to the field coils of a direct-cur- 
rent motor and may be removed as a unit, 
as is customary in direct-current motors, 
that is, the spool surrounds a projecting 
pole-piece. 

The seventy-five-horse-power motor is 
wound for four poles and has four brush 
studs, while the 125-horse-power motor is 
wound for six poles and has six brush 
studs. The compensating winding is con- 
nected permanently in series with the ar- 
mature and the exciting windings are con- 
nected in series with these at the con- 
troller, or commutating switch, where the 
change is made for reversing the direction 
of the motors and for changing the con- 
nections when desired to change from al- 
ternating current to direct current. 

It will be noted from the above descrip- 
tion of these motors that the most ap- 
proved forms of mechanical and electrical 
construction, as embodied in the modern 
tvpes of direct-current railway motors. 
have been followed. The armature speeds 
are relatively low, ensuring good commi- 
tation and absence of bearing troubles. 

For the control of these motora the 
reneral Electric Company has developed 
suitable hand controllers for single-car op- 
eration and Sprague-General Electric type 
M control for operation of cars in trains. 
The controlling apparatus is extremely 


simple, whether equipments are to be op- | 
erated on alternating current alone or 00 
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both alternating and direct-current cir- 
cuits. As in most instances it will be 
necessary to operate alternating-current 
equipments over existing direct-current 
trolley lines, particular attention has been 
paid to simplifying the equipment for both 
alternating-current and direct-current op- 
eration, with the result that equipments of 
this type are practically automatic in 
changing over from one system to the other 
and can be handled by inexperienced mo- 
tormen with entire success. We will be 
able to publish further details of this 
controller at a later date. 
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Small Power Motors. 
The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., has 
lately perfected a line of motors for light- 
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230 volts. The direct-current motors are 
either shunt or series wound and the al- 
ternating-current motors are wound for 
#5, 60 or 133 cycles. The efficiency of all 
machines is exceedingly high. 

The base of the motor consists of a sep- 
arate casting, the frame being drilled and 
tapped so that the feet may be fastened 


in any one of four different positions.. 


This construction adapts the motor for 
mounting in any position. The screw 
holes in the base are slotted to allow belt 
adjustment. A two-step grooved pulley, 
suitable for a cord or round belt, is sup- 
plied with each motor. The speed ob- 
tained by driving from the larger step is 
about twice that of the smaller. 

The bearings are self-oiling and similar 


Ong-E1catn-Horsk-PowEr DIRECT-CURRENT, 110-VoLT MoTor, SHOWING BACK-ENDS 
OF MACHINE, 


power service, such as operating sewing 
machines, dental apparatus, coffee grind- 
ers, small ice-cream freezers, phonographs, 
sign flashers, moving window novelties and 
hundreds of other adaptations. The 
smaller sizes may be attached to an or- 


in construction to those of the fan motors. 
They are provided with vertical oil-cups 
with a wick which effectually lubricates 
the shaft, and a suitable return channel 
prevents the dripping of oil from the bear- 
ings. The leads are brought out through 


One-Eicuty, ONE-TWELFTH, AND ONE-TWENTIETH Horse-Powrr INDUCTION MoToRs. 


dinary incandescent lamp circuit, furnish- 
ing a profitable day load for lighting com- 
panies. 

l These motors follow very closely the de- 
sign of the well-known Westinghouse fan 
motors; they are built for both alternating 
and direct-current circuits, either 115 or 


hard rubber bushings and connection to 
the motor is easily made. An ordinary 
lamp cord and plug may be attached to 
the motor Jeads for connecting it to an in- 
candescent socket or receptacle. 

All motors are finished in black enamel 
with the trimmings of brass, allowing 
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them to be installed where neat appearance 
is essential. 

The alternating-current motors are of 
the single-phase induction type with open- 
end frames and split-phase winding, the 
starting coil of which is automatically 
cut out as the motor comes up to speed. 
A. self-acting friction clutch engages the 
load after partial speed has been attained. 
The direct-current motors are enclosed 
and are supplied either series or shunt 
wound, and are so constructed that no 
starting device is necessary. 

When desired, grooved pulleys of other 


sizes are furnished. 
=> 


The “ Can’t-Break”? Lamp Guard. 
The Benjamin Electric Manufacturing 
Company, Chicago, Ill., has added an- 


LAMP GUARD, OPEN. 


other specialty to its list of electrical de- 
vices by introducing the “Can’t-Break” 
lamp guard. A study of the accompany- 
ing illustration will demonstrate the sim- 
plicity, strength and durability of the de- 
vice and show that, together with a 
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LAMP GUARD, ATTACHED. 


minimum light reduction, it meets the re- 
quirement of a lamp guard by offering a 
lamp protection which is complete. 

The “Can’t-Break” consists of two 
halves, each pressed up from sheet steel. 
There is no solder to break or wire to give 
way. It has comparatively few joints. 
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There are but two hinge joints at the top 
and two locking joints at the bottom. The 
two parts with hinge joint at the top grip 
the bead on the socket firmly, thus secure 
fixednesg and stability and render all re- 
fractory and arbitrary wabble and un- 
steadiness impossible. This precludes 
grounding the lamp. 

An auxiliary spring wire centres the 
lamp, cushions it gently and keeps it 
from striking the main body of the guard. 
The sheet steel forming the guard is 
pressed up edgewise radially. It is tinned 
and bright. There is consequently little 
shadow and the loss of light is thus re- 
duced to a minimum. It protects the 
whole lamp, including the tip; no part is 
left exposed to breakage. It is easily re- 
moved and easily readjusted. 


Winding Drum Hoists. 

The Sprague Electric Company, New 
York, N. Y., manufactures several styles 
of electric-winding drum hoists which are 
meeting a popular demand. One of the 
most recent types is shown in the accom- 
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panying illustration. Hoists of this style 
require to be fastened securely to a foun- 
dation when in use, but they can be 
mounted upon a movable platform, truck 
or car, and thus be made portable between 
hoisting operations. They are used on 
boom derricks for raising both the load 
and the boom; as whip hoists; to raise 
loads rapidly through a hatchway, or in 
the open, and on docks, on board ships or 
in buildings. They can be used out-of- 
doors without protection from the weather 
as they are entirely enclosed and are dust 
and moisture-proof. The controller, 
shown on the hoist motor, can be located 
in any desired position regardless of the 
location of the hoist, thus affording the 


utmost convenience in operation. 

Standard winding drum hoists are rated 
for single rope with maximum pull of one- 
half, one and one-half and two and one- 
half tons. By multiplying the number of 
ropes, correspondingly increased loads can 
be worked at reduced speeds. 
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A Self-Contained Apparatus for 
Ventilating. 

The accompanying illustration shows a 
device designated as “Cleanairs,” invented 
by John W. Fries, Winston-Salem, N. C., 
for regulating and controlling the at- 
mospheric conditions in a close room. The 
apparatus consists of a meta] cylinder and 
a fan driven by a small motor. The fan 
creates a suction of air into the opposite 


VENTILATING APPARATUS. 


end of the cylinder, draws the air in a 
circular motion directly over a pool of 
water held in a small basin in the bottom 
of the cylinder, and discharges the air 
into the room through an opening shown 
at the side. In passing through this de- 
vice the air evaporates the 
water held in the basin, 
discharging a cool, moist 
current of air into the 
room, and at the same 
time causing good circu- 
lation. 

Moisture may be ex- 
tracted from the air by 
placing a quantity of 
odorless calcium chloride 
or other hygroscopic ma- 
terial in the basin in- 
stead of the water. The 
chloride, being very hy- 
groscopic, absorbs moisture from the air, 
which is then discharged into the room in 
a comparatively dry condition. 

Dust and dirt which may be present 
in the air are caught by the water in the 
basin as the air passes over it, allowing 
the air to leave the machine in a fresh, 
clean condition. 

The machine may be connected to the 
electric light wires and placed on a shelf, 
table or desk. The basin is easily filled 
with water, and all that is necessary in 
starting the apparatus is to turn on the 
switch. 


>» 
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Trolley Companies May Carry 
Freight. 


The New Jersey legislature has passed 
a bill permitting trolley companies to carry 
freight and a limited franchise measure 
granting leases to public utility companies 
for a period of twenty years. 
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Large Gifts to Institute Building 
Fund. 

The chairman of the land and build- 
ing fund of the American Institute of 
Electrical Engineers announces this week 
some large and important, contributions 
to this fund, the object of which is to 
raise $200,000 for the land on which the 
United Engineering Building, given by 
Mr. Carnegie, is now being erected. The 
total cost of the land is $540,000, and the 
obligation is divided between the electrical, 
mechanical and mining engineers. 

Mr. Clarence H. Mackay, president of 
the Postal Telegraph-Cable Company, has 
given $5,000 to the fund, accompanied by 
the expression of his interest in the build- 
ing as a centre whose facilities will be 
available to the various bodies of teleg- 
raphers. Mr. U. N. Bethell and Mr. J. 
J. Carty, members of the committee, have 
advised it, on behalf of the American Tele- 
phone and Telegraph Company, the West- 
ern Electric Company, the New York & 
New Jersey Telephone Company and the 
New York Telephone Company, that these 
corporations have jointly contributed $25,- 
000 to the fund, in view of the great bene- 
fits that the existence of this new engi- 
neering centre will confer upon the elec- 
trical arts and upon their employés in 
the widening field of telephone engineer- 
ing. 

Other notable gifts to the fund are 
$1,200 from Mr. E. W. Rice, Jr., and 
$500 from Mr. T. D. Lockwood. A num- 
ber of subscriptions of lesser amounts have 
been received from the Institute member- 
ship at large, and in this manner the fand 
has now reached the total of over $130,000, 
or two-thirds of the required amount. With 
the campaign it has already inaugurated 
and the plans now maturing, the commit- 
tee is hopeful of having the entire sum 
pledged before the Institute moves into 
its new home. 


A Boston Branch of the Illuminating 
Engineering Soctety. 

A number of the Boston members of the 
Illuminating Engineering Society, which 
was recently organized in New York city, 
have announced an informal meeting at 
the American House, Boston, Mass., 
March 20, at 7.30 P. M. This is for the 
purpose of talking over the best methods 
to pursue in the formation of a Boston 
branch of the society. Those taking the 
initial step in this direction are Dr. Louis 
Bell, Charles B. Burleigh, J. S. Codman. 
W. W. Cummings, John Campbell, Charles 
J. Hatch, R. S. Hale, H. C. Jones and 
W. D’A. Ryan. 
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DOMESTIC AND EXPORT. 


NIAGARA FALLS ELECTRICAL TRANSMISSION COMPANY 
TO INCREASE CAPITAL STOCK—tThe state gas and electricity 
commission has granted the application for increase of capital stock 
made by the Niagara Falls Electrical Transmission Company. The 
increase is to be from $100,000 to $3,500,000. 


PITTSBURG & BUTLER TROLLEY LINE TO BE EXTENDED 
TO CLEVELAND, OHIO—Plans are being made to extend the new 
Pittsburg & Butler (Pa.) trolley line, which is expected to be in 
operation in the spring, to Cleveland, Ohio. This will make 
a short line between the two cities. The new road is being 
equipped for heavy traffic, including high-power motors and the 
catenary system of overhead construction. The motors will be of 
the single-phase type.’ 


ELECTRIC ROAD IN CANADA—It is announced that Senator 
Domyville, who recently left Montreal, Canada, to secure assistance 
in England for the building of a new electric road from Montreal 
to Ottawa, has been successful in forming a syndicate to under- 
take the construction of the Canada Central Railroad, formerly 
known as the Ottawa Valley Railroad. The line will run from Mon- 
treal to Ottawa, and thence on to the Great Lakes. It will be 
operated entirely by electricity. 


HYDROELECTRIC COMPANIES COMBINE—The United Hydro- 
electric Company, in which are merged the United Light and Power 
Company, the Cascade Electric Company and the Green & Clear 
Lakes Water Storage Company, Idaho Springs, Col., has been formed. 
The new company is capitalized at $500,000, of which $200,000 is 
preferred stock and $300,000 common stock. No change in the 
management occurs, J. J. Sherwin remaining president; W. L. 
Bush, vice-president; F. P. Dewey, secretary-treasurer, and H. L. 
Corbett, manager. | 


THE MONTANA INDEPENDENT TELEPHONE COMPANY— 
The Montana Independent Telephone Company, with a capitaliza- 
tion of $2,000,000, has been launched, and the city council of Butte, 
Mont., has been asked for a franchise. The capitalists interested 
are F. Augustus Heinze, Charles R. Leonard, Charles J. Kelly, D. J. 
Hennessy, H. A. Galloway, Henry Muhler, Herbert B. Brown and 
Elmer B. Jones. F. W. Moss, of Billings, president of the First 
National Bank of that place and also chief executive of the Inde- 
pendent Telephone Company, of Billings, is a member of the organi- 
zation. Mr. Jones is managing director of the Utah Independent 
Telephone Company, and it was he who put through the organiza- 
tion. 


CONSOLIDATION OF SPOKANE (WASH.) RAILWAYS—Jay P. 
Graves, of Spokane, Wash., who has been identified with several 
of the railway and traction properties in and around Spokane, has 
effected a consolidation of those in which he has been mainly inter- 
ested. Among the roads which have been consolidated into one 
system are the Spokane & Inland, the Spokane & Coeur d’Alene, the 
Spokane Traction Company and the Spokane Terminal Company. 
The Spokane & Inland is under construction, and runs southeast from 
Spokane into Palouse county. It is projected for a distance of 140 
miles, part of which is under construction. The Spokane Traction 
Company has about thirteen miles of street railroad in Spokane. It 
receives its power from the Washington Water Power Company, 
which also supplies power to the Spokane & Inland Railroad. 


POWER PLANT AT THE BLACK RIVER FALLS, WIS.— 
Preparatory work for the power dam to be built on the Black river, 
a few miles above Black river falls, Wis., is being rapidly under- 
taken. A large corps of men is now clearing the 1,000 acres that 
will be flooded. The wood is being taken off, and the land will be 
left clear for the lake, which will be from one-half to three miles 
wide and five miles long. Work on the dam will begin as soon as 
Spring opens. The dam will be nearly half a mile long and forty- 
Seven feet high, and will be of solid concrete. It will give a fall 
of ninety feet, and will develop 12,000 horse-power. This will be 
transmitted to La Crosse, and it is also intended for the new elec- 
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tric railroad. It is expected that a pottery works will be established 
to utilize the kaolin deposits which abound in the neighborhood. 


HYDROELECTRIC DEVELOPMENT ON THE MISSISSIPPI 
RIVER—Plans for the construction of a hydroelectric power sta- 
tion capable of generating 25,000 horse-power have been definitely 
decided upon by the Great Northern Development Company, of 
Duluth, Minn., of which C. C. Cokefair is president. The work will be 
undertaken on the Mississippi river at the village of Otsego, near 
Elk river, and will represent an investment of between $3,000,000 
and $4,000,000. Construction work will begin in the spring, and the 
plant will be completed and power delivered to the cities of St. 
Paul and Minneapolis within the next twelve months. The deal 
comprehenods the acquisition by the development company of the 
entire capital stock, lands, riparian rights, franchises and other 
assets of the Minnesota Power and Trolley Company, which was 
organized a few years ago by Joseph Kiichli and associates. 


MAHONING VALLEY & SHENANGO RAILWAY AND LIGHT 
COMPANY ORGANIZED—A meeting of the directors of the Mahon- 
ing Valley & Shenango Railway and Light Company was held at 
Newcastle, Pa., on Friday, February 23, at which time final action 
in connection with the merging of the properties of the Pennsyl- 
vania & Mahoning Valley Railway Company and the Youngstown- 
Sharon Railways and Light Company was taken, and the merger 
became effective. The following officers of the company were elected: 
president, E. N. Sanderson; first vice-president, Randall Mont- 
gomery; second vice-president, M. E. McCaskey; treasurer, Alex: 
ander S. Webb, Jr.; secretary, Leighton Calkins. The merged inter- 
ests in the capital stock of the new organization represent an 
investment of $10,000,000, and control and operate between 150 and 
170 miles of street railways, besides electric lights in Youngstown, 
Ohio, and Newcastle and Sharon, Pa. 


A NEW TRACTION CORPORATION FOR CHICAGO—It is 
announced that a corporation with a capital stock of $50,000,000 is 
to be incorporated in New Jersey to construct one of the largest 
interurban systems in the world for Chicago, Ill., and the territory 
to the south, southeast and southwest of that city. Entrance to 
Chicago is to be by an elevated structure built over the tracks of 
the Lake Shore and Rock Island railroads, and the main station 
will be at the corner of La Salle and Van Buren streets, Chicago. 
Access to Chicago from all points in northern Indiana and north- 
ern Illinois, with the possible extension of the system to Indianapolis 
and St. Louis, is contemplated. In addition a system of electric lines 
interlacing the whole of this territory and furnishing connections 
with every part is projected! The name of the new corporation will 
be the Chicago Elevated Interurban Terminal Traction Company. 
The cost of building the entire system is estimated at $6,235,500, 
and it is to be compieted in three years. 


CENTRAL NEW YORK TELEPHONE AND TELEGRAPH COM- 
PANY APPROPRIATES $2,000,000 FOR IMPROVEMENTS—An 
important meeting was held at Utica, N. Y., on February 17 by the 
Bell Telephone interests, resulting in the appropriation of $2,000,000 
for improvements to the system and service of the company. Closely 
following the expenditure of several thousands of dollars in improv- 
ing the system in Utica and the near-by towns, the stockholders 
and directors of the Central New York Telephone and Telegraph Com- 
pany voted a further appropriation of $2,000,000 to be expended in 
building additional subways, making additions to the cable and 
aerial plant, and generally improving the system and the service. 
The stockholders’ annual meeting was held shortly after noon at 
the company’s Office, and outside of the election of officers and the 
regular routine business nothing of public interest was transacted, 
excepting the $2,000,000 appropriation. At the previous annual 
meeting $1,500,000 was appropriated to be expended throughout the 
territory, and of this sum over $50,000 was spent in Utica in sub- 
ways, additional switchboard sections and aerial and cable work. 
The $2,000,000 will be expended in the large territory which is 
operated by the Central New York and the Empire State companies. 
The stockholders elected the following directors: U. N. Bethell, 
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New York; Charles F. Cutler, New York; Frederick G. Fincke, 
Frederick T. Proctor, Joseph Rudd, George L. Bradford, J F. May- 
nard, Charles B. Rogers and F. G. Wood, Utica; Thomas Sherwin 
and Frederick P. Fish, Boston; H. F. Stevens, Syracuse, and S. M. 
Greer, New York. At a subsequent meeting the directors elected 
Charles F. Cutler, chairman; U. N. Bethell, president; H. F. Stevens, 
vice-president, and F. G. Wood, secretary and treasurer. Mr. Stevens, 
the new vice-president, is general manager of the Central New York 
Telephone and Telegraph Company, which operates in central New 
York; of the Empire State Telephone and Telegraph Company, 
operating west and south of Syracuse; and of the New York & 
Pennsylvania Telephone and Telegraph Company, which operates 
in the southern tier and in Pennsylvania. Mr. Stevens is located 
at Syracuse, which is the general headquarters for the three com- 
panies. The annual meeting of the stockholders of the Empire 
State Telephone and Telegraph Company was held at Auburn, 
N. Y., on February 16, and the following directors were elected: 
Frederick G. Fincke, Utica; Charles I. Avery, Auburn; Charles F. 
Cutler, New York; Frederick P. Fish, Boston; Henry L. Storke, 
Auburn; U. N. Bethell, New York; H. F. Stevens, Syracuse; Thomas 
Sherwin, Boston; George Underwood, Auburn. The following day 
the directors met in Utica and organized as follows: Charles F. 
Cutler, chairman; U. N. Bethell, president; H. F. Stevens, vice- 
president; F. G. Wood, secretary and treasurer. 


OBITUARY NOTICES. 
MR. J. ALBERT KELLY, an inspector in the Electrical Bureau, 
Philadelphia, Pa., died on March 5 at his home in Philadelphia. 
He had been connected with the bureau since February 14, 1891. 


MR. WILLIAM WINSLOW AMES died on March 7 at Montclair, 
N. J., after a long illness. He was for several years engaged in 
electrical engineering in New York and Brooklyn, and was one of 
the organizers of the Montclair Electric Light Company. Mr. Ames 
was active in public matters, a director of the Young Men’s Chris- 
tian Association and a member of the Montclair Club. 


MR. JAMES PARTRIDGE, manager of the Sandusky (Ohio) 
works of the National Carbon Company, Cleveland, Ohio, died sud- 
denly at the carbon works on the morning of Saturday, March 109. 
Death was caused by an aneurism of the heart. Mr. Partridge 
was born in Birmingham, England, in 1854. In 1890 the Partridge 
Carbon Company was organized, and when this company was pur- 
chased by the National Carbon Company, in 1899, Mr. Partridge 
was retained as manager of the Sandusky plant. He is survived 
by a widow and two sisters. 


NEW INCORPORATIONS. 

FARGO, N. D.—The Pingree Telephone Company. $50,000. 

LINCOLN, NEB.—Pleasant Dale Mutual Telephone Company. 
$650. | 

CONCORD, N. H.—Franklin Gas and Electric Company. $200,- 
000. 

BUNKER HILL, KAN.—Bunker Hill Telephone Company. 
$12,000. 

HAZELTON, PA.—Consumers’ Electric Light and Power Com- 
pany. $25,000. 

SPRINGFIELD, ILL.—Windsor Mutual Telephone Company. 
Increased from $2,500 to $5,000. 


COLFAX, ILL.—Colfax Telephone Company. $15,000. Direc- 
tors: William Gaddis, J. P. Arnold and E. J. Harris. 


FARGO, N. D.—Citizens’ Telephone Company. $50,000. Incor- 
porators: F. E. Corson, C. D. Corson and E. N. Corson. 


SUPERIOR, WIS.—Northern Power Company. $25,000. Incor- 
porators: W. M. Steele, C. R. Fridley and Frank McCormick. 


TOPEKA, KAN.—Mineola Indian Telephone Company. To 
operate in Clark, Meade, Ford, Kiowa and Comanche counties. 
$2,000. 

FISHERS SWITCH, IND.—Highland Telephone Company. 
$2,000. Directors: Claude Beaver, W. Beaver, C. Sachs, Thomas 
McCarty. 

ALBANY, N. Y.—The Lapeer Telephone Company, Lapeer. 
$2,000. Incorporators: L. C. Parker, E. E. Hults,. W. B. Lusk, 
Marathon. 


Vol. 48—No. 11 


LINNEUS, MO.—Linnenus Rural Telephone Company. $5,000. 
Incorporators: John L. Stephens, J. M. Griffith, W. R. Peacher, 
W. Brown. 


YUMA, ARIZ.—Moneta Avenue Water and Lighting Company. 
$1,000,000. Incorporators: William H. Fuller, J. M. McLeod and 
Paul Winston. 


CAMDEN, N. J.—Consolidated Gas and Electric Company. 
$10,000. Incorporators: Henry L. Chew, Norman Grey and Wil- 
fred B. Wolcott. 


SPRINGFIELD, ILL.—Elm Grove Mutual Telephone Company, 
Rose township. $2,450. Incorporators: Lewis T. Lipkey, Michael N. 
Reinhart, Michael Ruch. 


SALEM, MO.—Salem Telephone Company. $3,000. Incorpo- 
rators: M. E. Bruce, Thomas A. Bruce, T. Russell, Wallace 
McDonald and Bessie I. Reid. 


BURLINGTON, OHIO—North Kenova Telephone Company. 
$1,800. Incorporators: Amaziah Winters, E. W. Elkins, J. H. 
O'Neill, O. M. Elkins and F. M. Fullerton. ~ - 


COLUMBUS, OHIO—The North Star Telephone Company, of 
Darke county. $20,000. Imcorporators: J. D. Hartzell, Lewis J. 
George, W. A. Roll, Job Goslee and H. G. Burns. 


GUTHRIE, OKLA.—The Pleasant Valley Telephone Company, 
of Jet. $1,200. Incorporators: H. O. Reeves, W. S. Hockenberry, 
W. L. Blackledge, W. W. White and Calvin Jones. 


TOPEKA, KAN.—Benton Telephone Company, Hodgeman county; 
$1,000. People’s Water, Light and Power Company, Hutchinson; 
$50,000. Assaria Mutual Telephone Company, Assaria; $6,000. 


CUTLER, IND.—Cooperative Telephone Company. $4,000. Direc- 
tors: William H. Draper, Noah Plank, William Smith, George 
Phillips, W. S. Hazlett, George W. Shanklin, James D. Love. 


COLUMBUS, OHIO—The People’s Telephone Company, of Sar- 
dinia, Brown county. $5,000! Incorporators: G. U. Kennedy, F. H. 
Slaughter, C. W. Frazier, M. E. Campbell, A. L. Weisbrodt, J. S. 
Plummer and F. L. C. Weisbrodt. 


TRENTON, N..J.—The Prairie Telephone Company. To con- 
struct and operate telephone lines outside of the state. $200,000. 
Incorporators: James A. Plotner and C. M. B. Chase, both of Kan- 
sas City, and Fred H. Brown, of Parsons, Kan. 


OKLAHOMA, OKLA.—The Home Telephone Company, of Thomas. 
$20,000. Incorporators: J. F. Gully, W. L. McClung, A. H. Donnell, 
U. G. Wise, William J. Orner, Henry Helzer, S. H. McKnight, W. E. 
Rogers, J. G. E. Moser, A. H. Fansier and Earl Manning. 


MEMPHIS, TENN.—Corinth & Shiloh Electric Railway Com- 
pany. To build an electric road from Corinth to the Tennessee 
river and Shiloh park. $250,000. Officers: president, Abe Rubel; 
vice-president and manager, W. J. Lamb; secretary, M. T. Bynum. 


ST. LOUIS, MO.—The Mascoutah & Belleville Railroad Com- 
pany. To construct an electric road between Belleville and Mas- 
coutah, and later extend it to Fayetteville and St. Libory. $100,000. 
Incorporators: George Postel, E. H. Hagiss, John Fackt, Peter V. 
Lill and Julius Postel. 


PORTLAND, ME.—American Public Utilities Company. Organ- 
ized at Portland for the purpose of building, operating and main- 
taining railroads and electric lighting plants. $3,000,000. Offi- 
cers: president, Millard W. Baldwin, of Portland; treasurer, James 
J. Hernan, of Portland. 


LITTLE ROCK, ARK.—The Harrisburg Electric Light and 
Power Company. $25,000, of which $2,550 is subscribed. Incor- 
porators: A. A. Boon, Thomas Flournoy, J. C. Gant, M. H. Frayser, 
Dr. J. C. Davis, Morris Haynten, Thomas D. Steele, D. F. Cottle, 
J. A. Durham and Lee Woods. 


DES MOINES, IOWA—Des Moines, Winterset & Creston Elec- 
tric Railway Company. Officers: W. D. Skinner, president, Des 
Moines; J. H. Mack, vice-president, Macksburg, Iowa; A. E. Park, 
general manager, Des Moines; S. D. Alexander, treasurer, Winter- 
set, Iowa: Milo Ward, secretary, Des Moines; N. E. Coffin, of Des 
Moines, general counsel. 
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PERSONAL MENTION. 

MR. DUDLEY HOLLAND has been appointed manager by the 
Pacific States Telephone Company for Linn and Benton counties, 
Ore. 

MR. C. E. F. AHLM, Williamson Building, Cleveland, Ohio, has 
been requested to prepare plans and specifications for the pro- 
posed municipal electric iighting plant for South Brooklyn, Cleve- 
land, Ohio. 

MR. W. N. ZURFLUH, superintendent of the Home Light, Power 
and Heating Company, Springfield, Ohio, has resigned. He will 
be succeeded by F. B. Greenwood, formerly with the Central Union 
Telephone Company. 

MR. W. J. FERRIS, formerly at the head of the Edison Electric 
Illuminating Company, of Springfield, IDI., is now stationed at 
Champaign, Ill. Mr. Ferris has been appointed assistant manager 
of the Illinois Traction System. 

MR. S. A. WILLIAMS has been appointed manager of the Jack- 
sonville (Fla.) Electric Company, relieving Mr. W. H. Tucker. Mr. 
Tucker leaves Jacksonville to go to Dallas, Tex., where he will 
take charge of a street car system in that city. 

MR. J. V. FISK, manager of the Beaumont (Tex.) exchange of 
the Southwestern Telegraph and Telephone Company, has been 
appointed manager of the Greenville (Tex.) exchange. Mr. Fisk 
has been succeeded by Mr. F. D. Newton, of the Michigan Telephone 


Company, Bay City, Mich. = 


MR. H. H. CLOUGH has retired from the general managership 
of the Rockford, Beloit & Janesville Railway, Janesville, Wis. Mr. 
Clough has returned with his family from a trip to the Bermuda 
islands, and his plans for the future are not settled, though he will 
go to Elyria, Ohio, for the present. 


CAPTAIN W. L. CANDEE, manager of the Okonite Company, 
and Mrs. Candee returned last week after a two months’ tour in 
Great Britain and the Continent. Mr. L. G. Martin, who has been 
superintending the laying of Okonite cables in China and Japan, 
met Captain Candee in London and returned with him. 


LEGAL NOTES. 

UNDER-RUNNING TROLLEY CASE—In the under-running 
trolley case, involving the Van Depoele reissue patent No. 11,872, 
the Thomson-Houston Electric Company, complainant, versus Henry 
Holland, et al., defendants, Judge Tayler has filed an opinion in the 
United States Circuit Court, Northern District of Ohio, Eastern 
Division, February 20, allowing the motion for a preliminary 
injunction. 

EDGEWISE CIRCUIT-BREAKER CASE—An opinion has been 
filed in the United States Circuit Court of Appeals, Third District, 
February 27, 1906, in the edgewise circuit-breaker case of the West- 
inghouse Electric and Manufacturing Company, complainant appel- 
lant, versus the Cutter Electrical and Manufacturing Company, 
defendant appellee, reversing the decree of the circuit court, and 
the case is remanded to that court with instruction to enter a 
decree in favor of the complainant upon claims 2 and 5 of the patent 
in suit, in accordance with views expressed in the opinion. 

REIST SPACE BLOCK CASE~—In the Reist space block case, 
involving patent No. 508,637, the General Electric Company, com- 
plainant, versus the Bullock Electric Manufacturing Company and 
George Bullock, defendants, Judge Thompson filed an opinion in 
the United States Circuit Court for the Southern District of Ohio, 
Western Division, on February 19, concluding that the evidence 
shows that the defendant company’s construction No. 1 infringes 
claims 1, 2, 4, 5 and 8, and that its construction No. 2 infringes 
Claims 2, 4 and 6. No case is made against the defendant George 
Bullock. The court orders a decree for the complainant. 

TESLA SPLIT-PHASE MOTOR—lIn the Tesla split-phase motor 
Suit between the Westinghouse Electric and Manufacturing Com- 
pany, complainant, and the Diamond Meter Company, defendant, 
involving patents No. 511,559 and No. 511,560, an interlocutory 
decree has been filed in the United States Circuit Court for the 
Southern District of Illinois, Northern Division, February 17, 


adjudging the patents involved good and valid in the law, entitling. 


the complainant to the exclusive right in and to each of the letters- 
patent, and the defendant company is adjudged infringing cer- 
tain claims. It is further adjudged that the complainant has a right 
to cause an examination to be made of the defendant's properties, 
and that an injunction be issued against the defendant restraining 
it or its servants from using the invention involved. 
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ELECTRICAL SECURITIES. 

The hope entertained last week of a recovery in security prices 
has been pretty well fulfilled, the activity developing strongly dur- 
ing the last few days of the week. The net price changes for the 
week show that the recovery has been very general, and has included 
some advances of considerable significance. A small improvement 
in the commission business is also noticeable, and there is a wide- 
spread hope of a decided improvement all along the line. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 10. 


New York: Closing. 
Allis-Chalmers cOMMOD.............2002 cee 22 
Allis-Chalmers preferred.............c02cee8 58 
Brooklyn Rapid Transit.................0.. 8236 
Consolidated GaS..... cece eect eee tence 152%, 
General HI6Ctricsc40s5.o0. 44 ox sew a e kaw nd ees 16914 
Interborough Rapid Transit................. 229 
Kings County Electric...............200.000- 200 
Mackay Companies (Postal Telegraph and 

Cable) COMMON.......... cece cece eee e ees 6014 
Mackay Companies (Postal Telegraph and 

Cable) preferred..... Oe er E een 744 
Manhattan Elevated...............0c2ceeees 156% 
Metropolitan Street Railway................ 1153 
New York & New Jersey Telephone........ 154 
Western: UNION: sien es Get ea ee Rae eeri 9314 
Westinghouse Manufacturing Company...... 185 


The trustees of the Mackay Companies have declared the regu- 
lar quarterly dividend of 1 per cent on the preferred stock, payable 
April 2. 

General Electric directors have declared the regular $2 quar- 
terly dividend, payable April 16 to stockholders of record March 
17. Books do not close. 

The guaranteed quarterly dividend of 134 per cent on the stock 
of the Manhattan Railway Company is payable April 2. Books 
remain closed from March 16 to March 28. 

The directors of the Interborough Rapid Transit Company have 
declared the regular quarterly dividend of 2 per cent, payable April 
2 to holders of the voting trust certificates of record March 19. 
Books close March 19 and reopen April 2. 


_ Boston: Closing. 
American Telephone and Telegraph......... 138, 
Edison Electric Illuminating................ 247 
Massachusetts Electric...................0... 68 
New England Telephone.................... 136 
Western Telephone and Telegraph preferred. 91 

Philadelphia: Closing. 
Electric Company of America............... 11%, 
Electric Storage Battery common........... 79 
Electric Storage Battery preferred.......... 79 
Philadelphia Electric.................. 0.00. T% 
Philadelphia Rapid Transit................. 811 
United Gas Improvement................... 9414 

Chicago: Closing. 
Chicago Telephone............. ccc ccc eee eno 120 
Chicago Edison Light....................... 158 
Metropolitan Elevated preferred............. 68 
National Carbon common................... 95 
National Carbon preferred.................. 122% 
Union Traction common...............c000. 12% 
Union Traction preferred.................0. 40 


Official notice of the 15 per cent increase in the capital stock of 
the Chicago Edison Company has been sent to the stockholders. 
Under the terms of the resolution ordering the increase stock- 
holders of record April 21 will be entitled to subscribe at par for 
new stock equa] to 15 per cent of their holdings of the present 
issue. Subscriptions and amount of the first instalment must be 
sent to the company’s office on or before May 1. Payments for the 
new stock will be made in four instalments of 25 per cent each, 
on May 1, August 1 and November 1, 1906, and February 1, 1907. 
For the purposes of this stock issue the transfer books of the com- 
pany will close April 21 and reopen May 2. The new stock is part of 
the amount authorized by the stockholders in 1903, when the issue 
was increased to a possible $15,000,000. The amount of stock to be 
issued is nearly $1,800,000, and brings the company’s total up to 
$13,600,000. 
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TELEPHONE AND TELEGRAPH. 


HOUSTON, TEX.—A telephone line is being put up between 
Pearland and Riceton. 


CAMDEN, N. J.—The new farmers’ telephone line between Med- 
ford and Marlton has been completed. 


DES MOINES, IOWA—The Bell Telephone Company is placing 
its wires in the conduits built last year in East Des Moines. 


HAMILTON, OHIO—The Bell Telephone Company has com- 
pleted a circuit from Hamilton via West Elkton and Jacksonburg. 


SALT LAKE CITY, UTAH—The Utah Independent Telephone 
Company’s line between Provo and Springville has been completed. 


OAKLAND, CAL.—The Home Telephone Company will erect 
a new four-story building. This will be used as the permanent 
quarters of the company. 


CHANUTE, KAN.—The Bell Telephone Company is completing 
thirty rural lines connecting farmers within a radius of from five 
to eight miles of Chanute. 


HUNTINGTON, W. VA.—The Bell Telephone Company will 
shortly commence the building of a line from Huntington to Blue- 
field by way of Kenova and Twelve Pole. 


KANSAS CITY, MO.—The Bell Telephone Company has com- 
pleted its conduit system in the vicinity of Van Horn roadway, and 
will now remove all poles from the roadway. 


RIFLE, COL.—At a meeting of ‘the Cache-Beaver Creek Tele- 
phone Company officers were reelected as follows: J. B. Elrod, 
president; E. L. House, secretary; D. R. Harlow, treasurer. 


CHICO, CAL.—The Sunset Telephone Company has completed 
arrangements for the establishment of an underground conduit sys- 
tem. The necessary franchise has been procured from the city 
council. 


CORONA, CAL.—The Corona Home Telegraph and Telephone 
Company has commenced the erection of a brick office building. 
The new company is making rapid headway with the installation 
of its system. i 


PARK CITY, UTAH—The Utah Independent Telephone Com- 
; pany has opened its Park City exchange. The equipment, includ- 
ing a fireproof building, was installed at an expense exceeding 
$50,000, and is modern throughout. 


CASPER, WYO.—The Wyoming Telephone Company, a cor- 
poration composed mostly of Casper men and which has been operat- 
ing a ranch service throughout the state for several years, is now 
putting in a complete city service at Douglas. 


CINCINNATI, OHIO—At the annual meeting of the Cincin- 
nati & Suburban Bell Telephone Company the same board of direc- 
tors was reelected. The company has decided to reduce the rates 
for measured service and also for slot-machine telephones. 


BALTIMORE, MD.—The Chesapeake & Potomac Telephone Com- 
pany has been awarded a contract by the Johns Hopkins University 
for the installation of a complete private branch exchange tele- 
phone system throughout the various buildings of the university. 
Twenty-seven stations will be installed. 


BANGOR, ME.—The Postal Telegraph-Cable Company has com- 
pleted a direct connection with the Northern Telegraph Company, 
adding 500 miles of pole line and 150 offices to the Postal system 
in northern Maine. Telegrams are now transmitted via Postal to 
the Moosehead lake region and all points on the Bangor & Aroostook 
Railroad. 


LINCOLN, NEB.—The Farmers’ Independent Telephone Com- 
pany, of Thurston and Wayne counties, with headquarters at 
School District No. 2, in Wayne county, has filed articles of incor- 
poration with the secretary of state. The capital gtock of the com- 
pany is $7,000, and the incorporators are Charles A. Killian, R. J. 
Chambers and others. 


OMAIIA, NEB.—The Nebraska Telephone Company will expend 
$115,000 this year in improvements in South Omaha. It will erect 
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a new building, lay new cables in the underground conduits and 
buy new switchboards. Work on a new brick building will begin 
as soon as the weather will permit. The building will be 33 by 100 
feet and either two or three stories high. 


NEW YORK, N. Y.—Plans have been filed for remodeling the 
eight-story and basement exchange office building of the New York 
Telephone Company at 51 and 55 Franklin street. The operating 
quarters on the second, third, fourth and fifth floors are to be 
rearranged to afford more working space, and new plumbing is to 
be installed. The improvements are to cost $35,000, according 
to the estimate of Ejidlitz & McKenzie, the architects. 


WENATCHEE, WASH.—Many important changes are now 
taking place throughout the central part of Washington in regard 
to the telephone service. The town of Quincy and surrounding 
country, which has been without telephone service, will have two 
new lines. The Pacific States Telephone and Telegraph Company 
is about ready to string wires between Wenatchee and Quincy. 
W. H. Babcock, of Douglas and Chelan counties, will install a 
telephone system in Quincy, which will connect with the line now 
in use between Quincy and the Babcock ranch on the Columbia 
river. The Babcock system will connect with the Farmers’ tele- 
phone line of Wenatchee, Cashmere, Malaga and Leavenworth, thus 
affording an excellent service from: Leavenworth to Quincy, taking 
in most of the ranckes between these two towns. The lines to the 
north through the Okanogan country are also being extended, and 
the towns in that district will soon be connected with long-distance 
systems. 


ELMIRA, N. Y.—At the annual meeting of the stockholders of 
the New York State Telephone Company the following officers were 
elected: president, Edward Davis, Philadelphia; vice-president, 
Boyd McDowell, Elmira; secretary, Eugene Diven, Elmira; treas- 
urer, E. M. Yarnell, Philadelphia; members of the board of direc- 
tors, Frederick W. Swan, president; M. H. Murphy, Elmira; Eugene 
Diven, Elmira; Boyd McDowell, Elmira; Myer Friendly, Elmira; 
H. C. Mandeville, Elmira; H. N. Gett, Hanover, Pa.; S. L. Johns, 
McCherrytown, Pa.; the Hon. W. U. P. Thompson, Coatesville, Pa.; 
E. G. S. Reinhold, Mahanoy City, Pa.; Colonel C. M. Clement, Sun- 
bury, Pa.; Edward Davis, Philadelphia; E. M. Yarnell, Phila- 
delphia; T. B. Crary, Binghamton; William Fell, E&E. B. McKee, 
Charles L. Tracy, Towanda, Pa.; A. B. Greenshield, Philadelphia; 
the Hon. Ellis L. Orvis, Bellefonte, Pa.; E. M. Leader, Shamokin, 
Pa. Edward Davis, the new president, succeeds W. D. Bernard, 
who died last October at his home in Philadelphia. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


ST. LOUIS, MO.—The J. G. Barr Electric Company has been 
incorporated with a capital of $10,000, fully paid. The incorpora- 
tors are Jesse G. Barr, Wade H. Bush, Frank J. Daugherty, Ernst 
C. Krause and Marion E. Loftus. 


INDIANAPOLIS, IND.—The Peru Common Battery Lockout 
Telephone Company has been incorporated with a capital of $7,000. 
The directors are Marke P. Boone, E. H. Griswold, Joseph 
Andres, John BÐ. Yarling, Joseph M. Bergman, Jerome Herff and 
Louis B. Fulwiler. 


ALLENTOWN, PA.—The Lehigh Electric Company has been 
incorporated by J. H. Jacoby, A. S. Weibel, J. S. Ritter and E. H. 
Frey. The capital stock is $10,000, with Mr. Jacoby as president. 
Mr. Weibel as secretary and treasurer, Mr. Ritter as manager and 
Mr. Frey as superintendent, 


GREENSBORO, N. C.—The Central Electric Company, of Greens- 
boro, has been chartered by the secretary of state. The capital 
stock is $25,000, of which $2,500 has been subscribed. The object 
of the company is to do a general electrical business. The incor- 
porators are W. C. Waddell, C. W. Petty and C. E. Leak, all of 
Greensboro. 

ENGINEERING SOCIETY. 


AMERICAN ELECTROCHEMICAL SOCIETY—At a meeting of 
the board of directors of the American Electrochemical Society, 
held in Philadelphia, Pa., on March 3, the following were elected 
to membership: H. J. Williams, Philadelphia, Pa.; Henry Lacroix, 
Geneve, Switzerland; Samuel A. Tucker, New York, N. Y.; Wil- 
iam H. Nichols, New York, N. Y. 


March 17, 1906 


ELECTRIC LIGHTING. 


LOUISVILLE, KY.—An electric plant is to be established at 
Grayson. 

LEXINGTON, VA.—The Lexington Light and Power Company 
will enlarge its plant. 

HUBBARD, TEX.—W. A. Bass has secured a franchise to con- 
struct an electric light and ice plant. 


REDKEY, IND.—The Redkey town board is considering the 
advisability of installing an e.ectric light plant. 


HASTINGS, MICH.—The Thornapple Gas and Electric Com- 
pany is preparing to expend $20,000 in betterments. 


KNOXBORO, N. Y.—An effort is being made to form a stock 
company to erect an electric light plant for Knoxboro. 


CARROLL, IOWA—John Absher, of Wagner, S. D., is contem- 
plating the erection of an electric light plant at that place. 


BRIDGETON, N. J.—It is said that there is a movement on 
foot for the establishment of an electric light plant for Cedarville. 


ESSEX, IOWA—The Electric Light and Power Company’s plant 
will be rebuilt, the stock increased by $25,000 and the whole sys- 
tem enlarged and improved. 


TACOMA, WASH.—The Tacoma Gas and Electric Light Com- 
pany has announced its intention of making more than $75,000 
worth of improvements this year. 


DULUTH, MINN.—J. H. Hilliard has been awarded the con- 
tract for the construction of the generating station for the Great 
Northern Power Company above Fond du Lac. The building will 
cost about $100,000. 


DUQUOIN, ILL.—Dr. T. B. Reagin and James Forester, who 
were recently granted an electric light franchise by the Duquoin 
city council, have begun work on the erection of a plant. The sys- 
tem will be installed at a cost of $25,000. The franchise is for 
thirty years. 


COVINGTON, OHIO—Under the provision of a resolution passed 
by the Covington council the city clerk is directed to advertise for 
bids for an electric plant for supplying lights for the streets and 
public buildings of the city. The resolution was passed without a 
dissenting vote, all members being present. 


THIBODAUX, LA.—The municipal plant at Thibodaux is in the 
market for an eighty-kilowatt, 220-volt, direct-current generator set 
complete with engine, to be used to repiace two direct-current genera- 
tors of 110 volts on the Edison three-wire system. This set is to 
be used in connection with a 220-volt generating set. 


TECUMSEH, NEB.—At a special meeting of the Commercial 
Club a motion prevailed unanimously asking the city council to 
submit a proposition at the coming municipal election for the 
issuing of bonds in the sum of $9,500 for the installation of a new 
electric lighting plant in Tecumseh. The present plant, which is 
the property of the city, is entirely inadequate and out of date. 
It is proposed to put in a plant that will cost $12,000, the city 
council being able to provide the difference from other sources. 


CHICAGO, ILL.—The proposition submitted to the city by the 
Chicago Edison and Commonwealth Electric companies is a maxi- 
mum rate a kilowatt-hour of sixteen cents the next five years, gross; 
fourteen cents the next two years, net, and twelve cents the follow- 
ing three years, net, as compared with the present gross rate of 
twenty and net rate of sixteen cents. The reduction ranges from 
twelve and one-half to twenty-five per cent on a sliding scale. The 


price to the city is to be reduced from $103 to $75 per year on each 
arc light. 


NEW PUBLICATIONS. 

UNIVERSITY OF WISCONSIN—The University of Wisconsin, 
Madison, Wis., has issued bulletin No. 106 describing the sources 
of water supply in Wisconsin. This has been prepared by Mr. 
William Gray Kirchoffer. 


MARYLAND GEOLOGICAL SURVEY—The Maryland Geological 
Survey has issued a special report on the chemical and heat-produc- 
ing properties of Maryland coals. This gives an outline of the 
investigations which have been conducted, the methods of analyzing 
and testing the samples of coal, and a table giving the complete 
data obtained from the tests. 
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ELECTRIC RAILWAYS. 


WHEELING, W. VA.—The Wheeling Traction Company will 
extend its present line from Bellaire to Shadyside. 


AKRON, OHIO—It is announced that Thomas L. Childs has 
financed his propdsed road between Akron and Massillon. 


ST. AUGUSTINE, FLA.—It is stated that the Seminole Power 
and Ice Company, of Fort Myers, will build a trackless trolley line 
between Fort Myers and Alva, on the Caloosahatchee, a distance of 
eighteen miles. 


ENID, OKLA.—A fifty-year street car franchise has been granted 
by the Enid city council to W. L. Spencer & Company, of Enid, 
which specifies that work must begin in ninety days, and four miles 
of track be in operation inside of one year. 


MILWAUKEE, WIS.—The Chicago & Milwaukee Electric Rail- 
way Company, of which A. C. Frost is president, has been granted 
a franchise by the Milwaukee city council to operate its interurban 
line to the heart of the business district. 


BROOKLYN, N. Y.—The officials of the Brooklyn Rapid Transit 
Company have planned four new trolley routes for the district of 
Brooklyn around the twenty-sixth ward. Efforts are now being made 
to obtain franchises. It has been rumored that the lines to be built 
are an extension of the Church avenue line, Georgia avenue line 
and two lines crossing Liberty avenue. 


POTTSTOWN, PA.—It is stated that the Schuylkill Valley Trac- 
tion Company will build a road from Pottstown to Swamp during 
the coming summer. A route has been surveyed. The road will 
complete the connection of Philadelphia with Reading. At Swamp 
connection will be made with the new Boyertown & Paim Railway 
to the Oley Valley line and on to Reading. Many of the rights of way 
have already been secured. 


PHILADELPHIA, PA.—An electric road is to be constructed 
between Philadelphia and Trenton. It will have direct connection 
with the Frankford avenue elevated road, to be built by the Rapid 
Transit Company within the next three years. An agreement for 
an interchange of traffic has been made. The new road is to be built 
by the Philadelphia & Trenton Short Line Railroad, incorporated 
December 15, 1905, in which several officers of the Philadelphia, 
Bristol & Trenton Street Railway Company are known to be inter- 
ested. 


BLOOMINGTON, ILL.—The lllinois Traction Company has let 
the contracts for the electrical supplies for the combined power 
plant to be installed in Peoria, and which will furnish power for 
the city lines and the line between B'oomington and Peoria. The 
contract for the transformers was let to the Westinghouse company, 
of Pittsburg, while the contract for the rotary converters and exciters 
was let to the General Electric Company, of Schenectady, N. Y. The 
exact amount of the contracts was not given, but it is said to be 
close to $100,000. 


ALBANY, N. Y.—Articles of incorporation of the Rochester & 
Elmira Electric Railway Company have been filed with the secre 
tary of state at Albany. The authorized capital stock of the con- 
cern is $4,000,000, and it undertakes to build a double-track trolley 
line from Rochester to Elmira, a distance of 120 miles, to compete 
with the Erie and the Delaware, Lackawanna & Western railroads 
for local passenger traffic. Among the directors named in the articles 
of incorporation are Stanley Gifford, Frederick Eckstein, Horace G. 
Abel, C. O. Geer, Max H. Schultze, Henry Brunssen, Henry Vel- 
thusen, Tracy S. Buckingham and Ralph Wolf, all of New York 
city. 


BUTLER, PA.—A franchise for a route a mile long from the 
western boundary of Butler borough to Main street has been granted 
by the town council to the Butler & Harmony Street Railway Com- 
pany, promoted by Joseph Boggs. The street railway company 
pays a consideration of $500 a year for the first ten years, and 
amounts thereafter increasing in proportion to the increase in the 
population, and also is to build an iron bridge for public use over 
Sullivan run. Bond in $5,000 is given to begin work within six 
months. The line will connect Pittsburg, Zelienople, Harmony, Ell- 
wood City, Evans City and Butler. This line will connect with a 
road to run from Allegheny to New Castle, which is being built 
by the same company. 
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. INDUSTRIAL ITEMS. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill, will be 
pleased to send to those interested bulletin No. 3060 and bulletin 
No. 3065, descriptive and illustrative of type “H” hoisting motors 
and type “I” motors, respectively. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., 
reports having closed a contract with the Edison Illuminating 
Company, of Detroit, Mich., for four 500-kilowatt motor-generator 
sets, to be used for railway service. 


THE LOWE ELECTRIC COMPANY, 54 Vesey street, New York 
city, is calling attention to the necessity of making repairs and 
overhauling exhaust and fan-motor systems at the present time, 
getting this work done before the hot weather comes on. 


THE COMMERCIAL ELECTRICAL SUPPLY COMPANY, St. 
Louis, Mo., has published a neat booklet calling attention to some 
of the telephone apparatus for which it is the agent. The company 
has recently published a new catalogue, which will be sent to anyone 
interested upon request. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
in the March issue of “Graphite” presents an article concerning lubri- 
cation in textile mills. In addition to this there are several sketches 


concerning the uses of graphite, and a large reproduction of the 
Dixon plant at Jersey City. 


STANLEY & PATTERSON, INCORPORATED, 40 Cortlandt 
street, New York city, has ready for distribution a new bulletin 
descriptive of “Faraday” skeleton bells. These bells have been 
described from time to time, and their features are well known. The 
company has recently placed on the market a new type with several 
improvements, a description of which will be sent upon application. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
recently secured an order from the Illinois Steel Company, Chicago, 
Ill., for two large gas-engine generating units, twin-tandem type, 
1,000 kilowatts capacity each. These machines will be installed in 
the steel company’s present power plant for lighting and power 
purposes. A four-cycle, double-acting engine, direct-connected to a 
1,000-kilowatt Allis-Chalmers generator has recently been ordered 
for the Crystal City (Mo.) plant of the Pittsburg Plate Glass Com- 
pany. 


THE HYDREX FELT AND ENGINEERING COMPANY, 120 
Liberty street, New York city, is supplying “Hydrex” waterproof 
felt for the excavation for the New York terminal of the Pennsyl- 
vania Railroad at New York. The fifty-feet-deep retaining walls 
around this excavation are being made permanently waterproof with 
“Hydrex” waterproof felt. “Hydrex” felt is also specified for water- 
proofing the Pennsylvania Railroad tunnels under New York city. 
“Hydrex” felt is the basis of the company “membrane theory” of 
waterproofing, affording elasticity, toughness and strength. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., has closed contracts for switch- 
boards for the following piaces: Holton, Kan.; Tonopah, Nev.; 
Nashville, Tenn.; Elkhart, Ill.; Grand Ridge, Ill.; Bryson City, 
N. C.; Brantford, Ontario, Canada; New York, N. Y.: Sunset, La.; 
Mount Upton, N. Y.; Carthage, Ill.; Central Square, N. Y.; Marcus, 
Iowa; Franklin, N. C.; Auburn, N. Y.; Ladd, D; Diagonal, Iowa; 
Lytton, Iowa; Woodstock, Ill.; Rochester, N. Y.; Seattle. Wash.; 
Fontana, Kan.; Clarksville, Tenn.; New Cambria, Mo.; Cambria, 
Mo.; Rupert, Ida.; Elkville, 111., and Ohio, Il. 


THE HOLOPHANE GLASS COMPANY, New York city, has 
published two new catalogues of its edition de luxe, describing and 
illustrating, respectively, the lighting of churches, schools, libraries 
and hospitals, and the lighting of theatres and public halls. The text 
is very interesting, and the illustrations show many beautiful exam- 
ples of the proper use of Holophane products for illumination. Two 
other publications of the Holophane company which are of interest and 
importance are a booklet on scientific itlumination and perfect light- 
ing, and a special folder describing and illustrating the high effi- 
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ciency obtained by the use of the new “Pagoda” reflectors for stand- 
ard eight, ten, sixteen and thirty-two-candle-power lamps. There 
are three shades for concentrating and three shades for distribut- 
ing the light. 


THE STANDARD ROLLER BEARING COMPANY, Philadelphia, 
Pa., has increased its capital stock from $2,000,000 to $3,000,000. 
This increase has been required to provide for an enlargement in 
the factory and equipment. A four-story factory, 150 by 200 feet, 
will be erected immediately for the manufacture of annular ball- 
bearings, on which, the company announces, it holds basic patents. 
During the past year the company has equipped with machinery 
a four-story building, 95 by 200 feet; an iron foundry, 70 by 130 
feet, two stories in height; a hardening and tempering building, 
70 by 150 feet: and a crucible steel-castings plant, 60 by 100 feet. 
With the new building, which will be erected immediately, the 
company will employ over 1,000 hands in the manufacture of steel 


balls, ball-bearings, roller-bearings, automobile axles and annular 
ball-bearings. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
ready for distribution a March calendar card illustrating General 
Electric rail-bonds for every condition. These include solid wire- 
bond, ribbon-bond, soldered head-bond and cable-bond. Price list 
No. 5143 gives prices on General Electric measuring instruments. 
Flier No. 2174 describes and illustrates the type RA speed-regulating 
rheostats for machine control. Supply catalogue No. 7595 illus- 
trates and lists repair parts of GE-61-A and B railway motors. Bulle- 
tin No. 4432 describes and illustrates prepayment attachment for 
Thomson recording wattmeters and high-torque induction meters; 
bulletin No. 4433, rotary converters for railway service; bulletin 
No. 4435, isolated plant switchboard panels with circuit-breakers. 
In addition to this there is a January index to the bulletins, an 
index to pamphlets, an index to the supply catalogues, and index 


to fliers, and index to price lists and an errata sheet for bulletin 
No. 4429. 


THE AUTOMATIC REFRIGERATING COMPANY, 22 Thames 
street, New York city, representing the merged interests of the Auto- 
matic Refrigerating Company, of Cleveland, Ohio; the Singer Auto- 
matic Ice Machine Company, of Bridgeport, Ct., and the Marshall 
Ice and Refrigerating Machine Company, of Boston, Mass., is about 
to remove its office, shop and refrigerating show plant to Hartford, 
Ct., where provision has been made for greatly increased manufac- 
turing facilities. The company makes a specialty of small refrigerat- 
ing equipments possessing many unique and valuable features. One 
of the features in this system is an automatic expansion valve 
controlling the flow of ammonia; a second automatic valve controls 
the flow of water to the condenser and a thermostat effects the 
starting and stopping of the machine as the temperatures require; 
a safety cutout shuts down the machine and rings a gong in case 
of abnormal condenser pressures caused by failure of water sup- 
ply or accidental closing of discharge valves. It is understood that 


the Hartford address of the Automatic Refrigerating Company is 
to be 630 Capital avenue. 


FRANK B. COOK, Chicago, 11l., announces that he has received 
the approval of the Nationa) Board of Fire Underwriters on the new 
type B-4 subscribers’ station protector. He is now in a position to 
furnish a device which combines all the most approved forms of 
protection, and which may be installed in residences and buildings 
with the full approval of the underwriters’ inspectors. The type 
B-4 protector is equipped with Cook’s new tubular fuses, with 
improved carbon lightning arresters, and with sensitive heat coils. 
The parts are mounted on a heavy porcelain base. Cook's new 
tubular fuse does not explode nor flash, and does not continue the 
arc when blown. The fuses protect against heavy currents. The 
improved carbon lightning arrester is provided with a perforated 
celluloid dielectric, in which the perforations are so small and so 
numerous that the discharge is greatly broken up, and is forced 
to pass through the arrester at many points. If an are continues 
through the arrester, due to a cross with a high-voltage circuit, the 
celluloid melts and allows the springs to press the carbon blocks 
together, forming a ground through the arrester. The sensitive 
heat coils protect against sneak currents, and it is a simple matter 
to reset the coils after they have operated. The lightning arresters 
and heat coils are protected from dust and dirt by a glass cover. 
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POSSIBLE ELECTRICAL DEVELOPMENTS IN PERU. 

An interesting contribution from Mr. E. Guarini, of Lima, 
Peru, concerning the possible electrical development of Peru 
will be found on another page of this issue. Mr. Guarini has 
inspected the hydraulic powers of the southern part of that 
country with a view to their development. Although, as he 
explains, there are large potential sources of power in the rivers 
flowing into the Pacific, these can hardly be used, since the water 
is required for irrigation. He therefore proposes the rather 
startling plan of drawing a certain amount of water from Lake 
Titicaca, and precipitating it down the west slope of the Cor- 
dillera, utilizing it in its fall for power purposes, the waste water 
finally being turned over to be used for irrigation. - 

The projected plans are very ambitious and if carried out 


will be a great achievement, for some millions of horse-power 
may thus be obtained, and the effect of this cheap power on Peru 
can not fail to be important. Cheap transportation, cheap 
manufacturing—in fact, all processes requiring cheap power— 
will at once become available. Agriculture, which it seems at 
the present time is greatly hampered for lack of cheap power, 
cither for transportation or for tillage, will take on a new life. 
The mines also suffer from the same trouble. The railways will 
be able to save nearly all of their coal bill, and transportation 
throughout the country will be easy. In fact, the effect of cheap 
power will be felt in every branch of business, and there is some 
reason for agreeing with Mr. Guarini in the prophecy that, upon 
the successful carrying out of the project, Peru will take a great 
leap forward and become an important industrial country. This 


will be another noteworthy triumph for the electrical transmis- 
sion of power. 
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THE NEW YORK, NEW HAVEN & HARTFORD LOCOMOTIVE. 

The paper read by Mr. B. G. Lamme at the recent meeting 
of the New York Railroad Club is interesting from many points 
of view. It describes the alternating-current electric locomotive, 
the newest rival of the old steam locomotive, which has been 
constructed by the Westinghouse Electric and Manufacturing 
Company for the New York, New Haven & Hartford Railroad, 
and gives the reasons for the selection of this type. There is no 
need to discuss at this time the advantages and the disadvan- 
tages of the various electrical systems which have been proposed 
for trunk line operation, but it may be worth while to point out 
certain features of the new machine. 

The most striking of these features, aside from the use of 
single-phase motors, is the adoption of a gearless type. The 


motors are mounted on quills, through which the driving shaft 


passes with some play, and drives the wheels by means of M 
flexible couplings. This construction reminds one of the first 
Baltimore & Ohio type, which employed a gearless motor, spring- 
suspended on a quill, driving the wheels through rubber cushions. 
The mechanical features of the New Haven locomotive method 
of driving are very pretty, for they not only give a flexible trans- 
mission, but allow the motor a certain amount of end and 
side play. | 

Another noteworthy feature of the motor is the use of forced 
ventilation to reduce the temperature of the motor, or, what is 
the same thing, to increase its ability to do work. Reduction in 
the volume of an equipment of this kind is most important on 
account of the contracted space in which it must be installed. 
For this reason the air-blast type of transformer was necessarily 
selected; and, having a ventilating system on the locomotive, 


the extension of this to cooling the motors, as well as the trans- 
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formers, is a slight step; yet it makes a very great increase in 
the allowable output of the motor. The forced air is used also 
to cool the rheostat employed for direct-current control, where 
it is also valuable. 

The method by which the new locomotive controls the energy 
supply is probably the most advanced that has yet been applied 
practically. An easy method of varying the applied potential to 
the motors does away with any rheostatic losses when operating on 
alternating currents. Moreover, the new type of motor, in 
which the armature reaction is balanced, and in which the field 
is relatively weak, as compared with direct-current motors, 
opens the way to field control of speed. This is another ideal 
method of regulating the speed of an electric motor. It was 
used some ten years ago for obtaining higher speeds on suburban 
tramways, but it could not be used through a wide range because 
the weakening of the field was likely to start sparking. We have 
seen this method of controlling the speed of stationary motors 
taken up again of late, it being made practicable by the addition 
of special compensating devices for preventing sparking. In the 
single-phase motor, however, the auxiliary winding which is 
necessary to give sparkless commutation when operating on 
alternating currents also takes care of commutation when the 
field is weakened, so that this efficient method of control becomes 
allowable. 

Another important feature of the energy control of this loco- 
motive which is worthy of emphasis is the possibility of return- 
ing power to the line when stopping the train or when descend- 
ing grades. In this country we have paid little attention to this 
feature, although braking cars or trains is the main source of 
energy loss. It seems impracticable with our standard direct-cur- 
rent system to apply the so-called regenerative control. In Eng- 
land they have done a little something in this direction, using, 
however, shunt motors. With the alternating-current motor and 
voltage control obtained through the transformer it is possible 
to return energy to the line and, as stated by Mr. Lamme, to 
do this at any desired rate when running at any speed. The 
only undesirable feature of this is the additional loading of the 
motors, but with air-cooled motors this becomes less important. 
The saving in power thus brought about should make a consider- 
able saving in the cost of power for the locomotive. 

An important feature of the alternating-current equipment, 
particularly for the New Haven road, is the ability to operate it 
on a direct-current, low-potential system. This feature has, 
however, been so fully discussed that there is no need to dwell 
upon it further. The new locomotive has been thoroughly tested 
at East Pittsburg, and according to all reports has given a 
satisfactory account of itself. The method of control adopted 
makes possible, as is usual in such electric locomotives, the 
coupling together of two or more units and operating them from 
one point, thus making easy handling of trains of any practical 
size. The performance of this newest machine will be watched 
“most closely, not only because of its features, but because of the 
discussion which has taken place concerning this particular 


installation. 
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VARIABLE PRICES OF ELEGTRIC ENERGY. 

Prices of electric energy vary with the quantity used by a 
consumer per month, the hours of each day during which the 
energy is used and the purpose to which it is devoted. 

In all of these cases the rates to consumers are based on the 
cost of energy to the electric company, plus more or less profit. 
Large consumers get lower rates than small ones, on the general 
principle that it costs less per unit to deliver a large than a 
small amount of power. Electric energy can be generated and 
distributed at a profit more cheaply at some hours of the day 
than at others, because lighting loads reach their maxima during 
the early hours of each evening, and power that existing equip- 
ment could deliver in the morning might require an increase of 
station capacity if carried at night. Current for lighting, par- 
ticularly at incandescent lamps, must be delivered with varia- 
tions of only one or two per cent in pressure in order to give 
satisfactory service, but at motors and electric heaters voltage 
variations of five per cent, or even more in some cases, are of 
only small importance. 

For all except the smallest motors current is commonly 
delivered to consumers’ premises at about 250 or 500 volts, and 
sometimes at as much as 2,400 volts, and the cost of line con- 
ductors is much less than that for an equal lighting load. In 
those cases where large amounts of energy are distributed for 
electric heating, the line losses are generally higher and the 
cost of conductors less than for equal lighting loads. 

The large differences of price due to the volume, time and 
purpose of energy sales are most clearly shown by the rates for 
In the 


case of one large electric system where the energy is derived 


service regularly made in important electric systems. 


almost entirely from water power, the charge for energy used in 
motors is three cents per kilowatt-hour if the maximum rate at 
which power is absorbed by the motors is ten kilowatts, and the 
total amount of energy consumed during one month is 1,000 
For a consumption of 11,200 kilowatt-hours 


per month in motors that draw a maximum of sixty kilowatts 


kilowatt-hours. 


from this same system at any one time, the charge drops to 
1.3 cents per kilowatt-hour. Steam-driven electric stations 
charge higher rates as a rule than those that develop their energy 
with water power, but the same wide range of rates exists with 
both. 


operates with steam power, charges 9.5 cents per kilowatt-hour 


A large electric supply system in New England that 


where not more than 100 kilowatts are consumed in motors 
per month, but only five cents per kilowatt-hour if the monthly 


consumption reaches 1,600 kilowatt-hours. 


Rates for lighting, like those for electric motive power, vary 
greatly between different customers on the same system, accord- 
ing to the amount of energy consumed by each per month. One 


large electric supply system in the East charges consumers at . 


the rate of eighteen cents per kilowatt-hour for all energy used 
for lighting during the month of December up to a number of 
kilowatt-hours that is sixty times as great as the number of 
kilowatts drawn from the line at any one time. All] energy 
used in December above the amount just indicated is charged 
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For other months of 
the year the number by which the maximum kilowatts used at 


at only twelve cents per kilowatt-hour. 


any one time must be multiplied, to indicate the number of 
kilowatt-hours beyond which the rate of twelve cents applies, 
varies from twenty to sixty. In this same system, if the annual 
consumption of energy is as much as 400 times as great as the 
maximum demand in kilowatts at any one time by a consumer, 
the rate for all energy above a certain minimum is eight cents 
per kilowatt-hour. At a large plant in a city of the West the 
lighting rate is 13.5 cents per kilowatt-hour where the consump- 
tion of energy for each sixteen-candle-power lamp connected is 
less than two kilowatt-hours per month. If the consumption of 
energy per connected lamp reaches fifteen kilowatt-hours per 
month, the rate drops to 7.5 cents per kilowatt-hour. In a 
city where the population is about 70,000 the rate for incandes- 
cent lighting is eighteen cents per kilowatt-hour up to forty 
kilowatt-hours per month for each kilowatt of the maximum 
demand made by the customer, but for energy beyond this 
amount per month the rate is only eight cents per kilowatt- 
hour. oe 

Differences between the rates for lighting and motor service 
are large, and depend on the maximum demand more frequently 
in the former than in the latter. Thus at a certain city where 
the population is more than 100,000, the minimum lighting 
rate is 7.5 cents and the corresponding motor rate is five cents 
per kilowatt-hour. In order to get the minimum lighting rate 
the consumer must use 300 kilowatt-hours per month for each 
kilowatt of his maximum demand, but the consumer of energy 
for power purposes gets the five-cent rate if he uses 900 kilowatt- 
hours per month, without regard to the maximum demand. 
Consumers in a city where all of the electric supply is developed 
by a great water power are required to pay 7.47 cents per kilo- 
watt-hour for all of the energy used for lighting, without regard 
to the maximum demand of each, but if the energy is used in 
motors the rate is only three cents per kilowatt-hour. Lighting 
rates in a certain large city range from eight to eighteen cents 
per kilowatt-hour, but at least one large consumer of electric 
energy in motors there gets current at the rate of two cents per 
kilowatt-hour. In another city, where the population is nearly 
one-third of a million, the lighting rate is fifteen cents per 
kilowatt-hour to ordinary consumers, but a large user of electric 
energy for motive power is supplied at less than one cent per 
kilowatt-hour. 

Rates that vary with the maximum demand of each con- 
sumer are in effect rates that vary with the time of day when the 
energy is used to a large degree. This is because the greatest 
demand for light occurs between 4 and 8 P. M., and very few 
consumers use as much at any other time of day. In some cases 
the rate is made to depend directly on the hour of the day when 
the energy is used. Only three cents per kilowatt-hour is 
charged in a great city for energy used during certain hours of 
the night, though the rate at other times is ten cents. 

A large manufacturing plant in a great city draws energy 
from the electric supply system at less than 0.6 cent per kilowatt- 
hour, but is not allowed to operate between 4 and 6 P. M. 
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ficial production of fertilizer which has yet been made. 
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NITRATES FROM THE AIR. 

During the electrical congress held in St. Louis, 1904, a new 
method of oxidizing the nitrogen of the air due to Birkeland 
and Eyde was described. The electrical process of causing 
nitrogen and oxygen in the air to unite depends apparently upon 
the high temperature produced by the arc; but if the products 
of this action are allowed to remain in the arc they are separated 
again ; therefore, to secure a high output for a given consump- 
tion of electrical energy, the oxides of nitrogen must be removed 
from the influence of the arc as soon as they are formed. Fur- 
ther, to secure a large output from each arc, a comparatively 
large volume of air must be exposed to its action. In the 
process referred to above, this is accomplished by striking an 
arc between two electrodes placed in a magnetic field. The 
current used is alternating, so that the deflecting action of the 
magnet blows the arc first to one side and then to the other, 

In the description at St. Louis of the furnace, no data were 
given showing the performance of the furnace, though a little 
later a high efficiency was claimed for it. Recently, Professor 
Silvanus P. Thompson, discussing the production of nitrates 
from the atmosphere before the Royal Institution, of London, 
described in particular the results accomplished by the Birke- 
land and Eyde furnace. Unfortunately, the information obtain- 
able is not quite as specific as could be desired. The furnace 
has been in use for some time in a research laboratory near 
Arendal, Norway, and its performance was so satisfactory that a 
factory was equipped at Notodden, where water-power is avail- 
able and transportation arrangements convenient. Three fur- 
naces were constructed, rated at 500 kilowatts each. Air is 
forced through them at about fifty litres per minute per kilo- 
watt, the heat transferred to the resulting gases being abstracted 
under boilers for the production of steam. They are then 
passed through towers, where the nitric acid is abstracted, and 
is used in forming nitrate of lime. 

Professor Thompson was not at liberty to give the exact 
results which he witnessed, but Mr. Otto Witt, a visiting expert, 
stated that the yield was between 500 and 600 kilogrammes of 
anhydrous nitric acid per kilowatt-hour and that not infre- 
quently higher yields were observed. Taking the lower of the 
above figures, and assuming the cost of electrical power at 0.2 
cent per kilowatt-hour, gives a cost of the pure nitric acid for 
electric power alone of about $36.50 per ton. Nitrate of lime 
containing thirteen per cent of nitrogen costs for power $22.50 
per ton. It is said, however, that the power obtained from the 
waterfalls of Norway does not cost 0.2 cent per kilowatt-hour. 
In fact, a case was mentioned where a pulp mill sells its surplus 
power for about 0.094 cent with profit. 

This is the most encouraging report of progress in the arti- 
The 
troubles up to this time have been due to the small output per 
arc, thus not only reducing the efficiency of the process, but 
making the output per cubic foot of space occupied small. More 
definite figures regarding the performance of this process, as it 
is worked on a commercial basis, and not experimentally, will 
be waited for with a good deal of interest. 
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UTILIZATION OF THE WATERS 
OF LAKE TITICACA, PERU. 


BY EMILE GUARINI. 


A visit was made recently by the author 
to the southern part of Peru, in order to 
explore the enormous hydraulic forces ex- 
isting in that part of the country. It 
would seem that this section of Peru has 
a promising future before it, for the 
hydraulic power available is almost in- 
calculable. At the present moment, how- 
ever, all efforts seem to be concentrated in 
the mining and agricultural industries. 
This section of Peru may be described as 
an inclined plain commencing at the west 
side of the Cordillera, and extending from 
altitudes of three to four and even 5,000 
metres to the Pacific coast at distances of 
about 150 kilometres. It is easily recog- 
nized that immense hydraulic power is 
available where the heights are so great, 
even though the amount of water be but 
small. For example, the river Rimac, which 
flows through the capital, Lima, descends 
more than 2,000 metres in a distance of 
130 kilometres, and the flow at a minimum 
is about 500 cubic metres per second. It 
therefore represents theoretically 200,000 
horse-power and could give actually at 
least 125,000 horse-power. 

The question of hydraulic power de- 
velopment is, however, greatly complicated 
by other considerations, for the water of 
the rivers in this section of Peru is at 
the present time insufficient for the needs 
of irrigation. It is for this reason that 
the government has recently summoned 
specialists to report upon the sinking of 
artesian wells. Thus it is possible to utilize 
only partially the water for hydraulic 
power purposes. 

With these considerations in mind, the 
author proposes the utilization of the water 
of lake Titicaca, the highest navigable lake 
in the world, and one of the largest of 
Peru or Bolivia. He further suggests 
that by such a development about 100 
cubic metres of water per second will be 
available for irrigation purposes after it 
has passed through the turbines. It is not 
suggested that the waters of this beautiful 
lake, lying at an altitude of more than 
3,800 metres, shall be drained. The lake 
has an area of 630 square kilometres and 
its mean depth is twenty metres. It there- 
fore represents a volume of water of 503,- 
880,000,000,000,000 litres, or a potential 
energy of 21,308,134 horse-power years. 
The idea is, on the other hand, to utilize 
a quantity of water which is at the present 
time lost partially by evaporation, but 
principally through filtration in the Pam- 
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pa Aullagas, a second large lake. Lake 
Titicaca receives water from a number of 
rivers and it discharges in its turn into 
the Rio Desagadero, a river flowing 
through Bolivia. This river is 325 kilome- 
tres in length, and loses its water partial- 
ly through evaporation, partially by fil- 
tration and finally discharges what re- 
mains into the Pampa <Aullagas. The 
minimum flow is 100 cubic metres per 
second. The altitude of the last-named 
lake is 145 metres lower than Titicaca. It 
is a popular belief that this lake com- 
municates with the sea by a subterranean 
canal, although it has been clearly shown 
that the water is lost by evaporation and 
filtration in the soil. The discharge from 
lake Aullagas is through a small river 
carrying only one cubic metre of water 
per second. It is evident that if one with- 
draws from lake Titicaca or the river 
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nel through the mountain. The second 
—less expensive, but apnarently more com- 
plicated—-is to pump the water electrical- 
ly over the divide. The latter plan would 
call for a station capable of pumping wa- 
ter through a distance of 4,100 metres 
to a height of 250 metres, and would 
necessitate a steam pump to start the elec- 
tric system. A good part of the work 
required to do this would be recovered by 
the fall on the other side of the mountain. 

The enormous power thus produced can 
be utilized in many ways. The Southern 
Railway, of Peru, which at the present 
time expends $500,000 for coal each year, 
could be electrified. The power would be 
available in the mines, permitting the 
economical exploitation of many mines 
which have at the present time been aban- 
doned for want of power. It would be 
available for electrometallurgy, making it 
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Desagadero the greater part of the wa- 
ter which the former receives from its 
affluents, the speed of the water in the 
river, which is navigable, will diminish, 
and one will regain water at the present 
time completely lost in the Pampa Aul- 
lagas. After a careful study the author 
proposes that 100 cubic metres of water 
per second be withdrawn and precipitated 
on the Pacific side of the mountains. This 
may be utilized in one or a number of 
falls, and will then be available for irri- 
gation on the Peruvian side. This amount 
of water would give theoretically 5,000,000 
horse-power, of which 2,000,000 could be 
utilized. The distance from lake Titicaca 
to the Pacific is 150 kilometres in an air 
line. 

As lake Titicaca is about 250 metres low- 
er than the watershed of the mountains, 
the author proposes two methods of solu- 
tion. The first is the simpler, though 
the more expensive. It is to drill a tun- 


possible to produce products of the high- 
est value and saving enormously in the 
cost of the fuel, which now costs from 
$10 to $30 per ton. The power could also 
be used for agriculture, which is at the 
present time costly in Peru, the expense 
of cultivating one hectare being about 
$15 on account of many difficulties, par- 
ticularly the lack of food for the oxen, 
or even of the oxen themselves. With 
electrical operation the expense would be 
reduced from $1 to $2 per hectare. An- 
other application of electric power would 
be for telpherage—a simple, easy and eco- 
nomical method of transportation which 
could be exploitated largely for many 
mines and other industries, particularly 
agriculture, which at the present time 16 
inactive for lack of means of communi- 
cation where the traffic is insufficient to 
justify the construction of a railway or 
even of a tramway. Electric telpherage 
could be employed most advantageously 


March 24, 1906 


throughout Peru in general, where roads 
and railways shine by their absence. The 
electric power would also be available for 
navigation on the rivers and lakes. It 
could be utilized for lighting the villages 
and for carrying on agricultural work at 
night, and it would be available in particu- 
lar for supplying the power for large elec- 
trochemical industries, particularly near 
Mollendo, a port well situated for expor- 
tation by sea to Europe and to North and 
South America, and which is the terminus 
of the Southern Railway, of Peru. Among 
the different electrochemical industries the 
author suggests the electrolytic refining 
of copper, the extraction of gold and sil- 
ver, the production of calcium carbide, 
of chemically pure electrolytic oxygen and 
hydrogen, and many other annlications. 

It is particularly desirable to establish 
the electrochemical industries, which turn 
out products of great value and small 
volume, and are hence easily transported. 
These would undoubtedly be remuncrative. 
It is suggested, further, that the electro- 
lytic production of nitrates be undertaken, 
for under exceptionally good conditions 
of operation this can be done at a less 
expense than that of securing the natural 
mineral in Chili. Peru would in this way 
extract from the atmosphere that valuable 
product which it lost in the unfortunate 
war with Chili. 

If this project be carried out it would 
surpass any hydroelectric development 
which has up to the present time been 
undertaken. The turbines to be adopted 
would probably have a larger rating than 
those at Niagara, 13,000 horse-power, the 
height of fall would be the greatest yet 
utilized, and the voltage of transmission 
would probably surpass the 60,000 which 
is now utilized in the United States, 
notably in California. These features 
would all tend to diminish thé cost of 
the first installation as well as the price 
of the power. 

The author has made an approximate 
calculation of the expense of carrying out 
this work, with the result that the whole 


Installation would cost $40,000,000, or 
about $20 per effective horse-power and 
$N per theoretical horse-power. It is pos- 
sible that it can be made lower than this. 
_ If this gigantic project can be carried 
Into execution it will surpass in impor- 
tance Niagara, where the water can uot 
be abstracted indefinitely without destroy- 
Ing these marvelous cascades. This pro- 
Jected development would not only be 
unique in its class, but would be the com- 
mencement of the exploitation of the enor- 
mous hydraulic forces of the Andes, and 
p Peru—a country so richly endowed 
V nature—on a level with the leading in- 
dustrial countries of the world. 
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The Ondoscope. 

An excecdingly simple device, known 
as the “Ondoscope,”’ has been devised by 
Professor Ruhmer, of Berlin, for exam- 
ining alternating or pulsating electric dis- 
eharges. The following description is 
taken from the Electrical Review, London: 

The principle of the apparatus is based 
upon the discovery by H. A. Wilson, in 
1902, of the fact that the violet glow 
round the cathode of a Geissler tube varies 
in dimensions in proportion to the cur- 
rent strength, while it is, of course, free 
from inertia, and therefore follows changes 
in the current with absolute precision and 
instantaneity. The instrument devised by 
Ruhmer to take advantage of this phe- 
nomenon consists of nothing more than 
iwo wires sealed into an exhausted tube 
about a foot in length and one inch in 
diameter, with their inner ends close to 
a small hole in a mica screen. Viewed 
directly, when it is connected with the 
terminals of an induction coil, a steady 
violet glow surrounds the end of each 
wire; but when viewed in a revolving 
mirror, it is seen that the glow occurs 
alternately on the one and the other of 
the wires, never on both at once. More- 
over, the luminous images, drawn out by 


‘the movement of the mirror, show by their 


outline the changes in the current strength 
with regard to time and in its direction. 
The effect of varying the frequency and 


duration of make and break, the potential 
difference applied to the primary coil and 
the nature of the secondary circuit can 
thus be studied with the greatest ease and 
convenience. On inserting a Villard valve- 
tube in the high-pressure circuit, the cur- 
rent becomes unidirectional, though, of 
course, still intermittent. Using the on- 
doscope in series with an X-ray tube, with 
a valve-tube in circuit, the strength of 
current can be estimated, or even roughly 
read off on a scale, with the instrument, 
the latter also serves to verify the fact 
that all the discharges occur in one di- 
rection only, testifying to the efficacy of 
the valve-tube, which exercises an extraor- 
dinary powerful action as a rectifier. A 
singular fact which is shown by the ondo- 
scope is that the discharge through an 
X-ray tube is practically instantaneous, the 
luminous image consisting simply of a 
narrow streak, no matter how rapidly the 
mirror was turned. By photographing the 
images a permanent record can, of course, 
be obtained. 

The ondoscope operates with about 300 
volts potential difference, so that it is 
available for use on ordinary high-pressure 
alternating circuits; while it is lacking 
in some of the advantages of the oscillo- 
graph, it unquestionably yields a consid- 
erable amount of information regarding 
wave-form, oscillations, ete.. with the 
minimum of trouble and expense, and it 
can hardly get out of order. 
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The New York Railroad Club. 

The second annual electrical night of 
the New York Railroad Club was held 
March 16 at Carnegie Hall, New York 
city. The meeting was called to order 
by President H. H. Vreeland, and a paper 
read by Mr. B. G. Lamme, Pittsburg, Pa., 
entitled “Alternating-Current Electric 
Systems for Heavy Railway Service.” 

Mr. Lamme described briefly those al- 
ternating-current systems which have been 
carried to the experimental stage. The 
first of these—that most generally em- 
ploved in this country—is the so-called 
alternating-current-direct-current system. 
The power is transmitted by high poten- 
tial, three-phase, alternating currents from 
the main power-house to substations, 
where rotary converters transform it into 
direct current at a potential suitable for 
use on the cars. The drawbacks to this 
svstem are the great cost, both for the 
first installation and for operation. The 
moving machinery at the substations ne- 
cessitates constant attendance. The sec- 
ond system does away with the stationary 
substations by placing converting machin- 
ery upon the locomotives or upon a tender 
to be attached to the locomotives. The 
locomotive then collects its power from a 
trolley wire at high potential and con- 
verts it into direct current at a potential 
suitable for the motors. This system has 
some distinct advantages: the transmis- 
sion plant is not expensive and the con- 
trol of the locomotive is excellent. It 
can not, however, be used for motor cars 
as distinguished from locomotives, and 
even for the latter the weight of the 
equipment is a great drawback. The cost 
of the locomotives is also high. 

The third system—but little used in this 
country, though to a larger extent in 
Europe—is the polyphase system, polv- 
phase induction motors being employed to 
propel the locomotive. The objections to 
this system are the necessity for at least 
two overhead wires and the fact that the 
induction motor is a constant-speed ma- 
chine. This makes speed regulation diff- 
cult without great waste of power and 
renders possible an excessive overloading 
of the motors due to unbalancing caused 
by difference in the diameter of the driv- 
ing wheels. 

The Arnold electropneumatic system, re- 
ferred to briefly, consists in employing 
a single-phase motor to drive the car, 
speed control being obtained through an 
electropneumatic coupling device. 

The system to which particular atten- 
tion is directed to-day is what is now 
called the single-phase system. In this 
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. power is transmitted at a high potential 
by means of a single overhead wire, is 
collected by the locomotive or by the cars, 
and by means of transformers on the cars 
is lowered to a potential suitable for the 
motors. This system has but one over- 
head wire; it employs motors having the 
characteristics of the direct-current series 
motor; it enables an efficient method of 
speed control to be obtained, using for this 
purpose the lowering transformer. The 
motors may, if desired, be employed for 
braking the locomotive or the car, and 
they may even return power to the line. 
Experiments have shown that this can be 
done at any speed, and the controlling 
apparatus enabled the rate at which power 
was returned to the line to be governed 
at any of these speeds. 

Mr. Lamme then described briefly some 
of the features of the New York, New 
Haven & Hartford equipment and of the 
Sarnia tunnel equipment. An abstract 
of this portion of the paper will be found 
on another page of this issue. 

Mr. Lamme was followed by Mr. W. R. 
Cooper, of Pittsburg, who showed a num- 
ber of lantern slides of the New Ilaven 
locomotive, and explained the mechanical 
and electrical features of the design. 

The discussion was opened by Mr. W. 
J. Wilgus, vice-president of the New York 
Central & Hudson River Railroad Com- 
pany, who said that there could be two 
reasons for adopting electricity on a steam 
railroad. The first was when the change 
was brought about in order to do away 
with smoke in a tunnel or on account of 
city ordinances, the other was when an 
improved service might be secured in this 
way. A change of svstem involves certain 
responsibilities, for the danger to emplovés 
of the road and passengers must not be 
greater in the new than in the old system. 
He did not think that either the third- 
rail system or the overhead trolley sys- 
tem was any more dangerous to passen- 
gers and workmen than the old steam sys- 
tem. With the third-rail system there is 
some danger to trackmen and to trespassers 
on the road. With the trolley system there 
is some danger to freight hands on the 
cars. The third rail can he protected so 
as to be reliable during sleet or snow 
storms. Both of the methods of collect- 
ing power are necessary for electrical de- 
velopment, but it seemed to him that the 
preference lies with the third rail. The 
necessary feature of any change in system 
is that the new must be at least as re- 
liable as the old. To this end a number 
of power stations seem better than one. 
Another essential feature is that the work- 
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ing conductor shall not be the transmit- 
ting conductor. It must be possible to 
cut out at any time any section of the 
working conductor without affecting any 
other section. Storage batteries are neces- 
sary as an insurance against interruption ; 
and for suburban traffic the multiple unit 
system, doing away with switching and 
the necessity for running long trains, 
seems to be the best. - 

Mr. Calvert Townley, New Haven, Ct., 
in presenting the advantages of the elec- 
tric system, called attention to the limited 
capacity of the steam locomotive which is 
set by its ability to generate steam. The 
electric locomotive, on the other hand, can 
be said, in a way, to have a capacity for 
doing work limited only by the ability of 
all the firemen in the central station to 
shovel coal. This increase in capacity ob- 
tained with the electric locomotive makes 
possible an increase in the track capacity 
of a system which, in some cases, 18 es- 
sential for expansion. ‘This is true of a 
system which, on account of its location, 
can not secure ground for an additional 
track. As regards the New York, New 
Haven & Hartford road, there are certain 
peculiarities which led to the adoption of 
the single-phase system. The New Haven 
system is a network covering a thickly 
settled manufacturing country, and there 
is a possibility of obtaining cheap power. 
Moreover, this company operates a num- 
ber of tributary electric lines, which may 
in the future become branches of the main 
road, The system adopted must therefore 
be one which can in the future meet these 
requirements. 

As regards the reliability of the single- 
phase system, it seems that this should be 
greater than a rotary-converter system, 
since in the former case there is but one 
link between the generating station and 
the locomotives. In the latter case there 
are seven or eight links. The single-phase 
system has the great advantage of being 
less expensive to install and less costly to 
operate. A point sometimes overlooked is 
that there is no necessity to carry a high 
potential over all parts of the line. It is 
a simple matter to step down at any point 
to any desired lower potential, or even to 
go higher, if thought desirable, and at the 
end of this section to transform back 
to the standard. 

Mr. Frank J. Sprague, New York city, 
said that the main consideration in any 
case of transformation was one of dollars 
and cents. The new system must save in 
the cost of operation or must, by increas- 
ing the traffic of the road, offset anv in- 
crease in this cost. To this end the mul- 
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tiple unit system, by making increased 
facilities possible, should increase corre- 
spondingly the traffic of the road. Mr. 
Sprague does not think that the number 
of links between the generator and the 


ar or locomotive is a source of weakness. 


As regards electrolysis, there is little op- 
portunity for this on a well-constructed 
roadbed—less, in fact, than might be ex- 
pected from an alternating system with a 
large drop of potential in the ground re- 
turn. This drop in the ground may in- 
fluence telephone and telegraph lines. To 
secure reliability, a number of independent 
gencrating stations are essential. A fea- 
ture of the alternating-current system is 
the greater apparent resistance in the over- 


head conductors than in the rails. On an 
average this would be about six and one- 
half times what it would be for direct 
currents. Mr. Sprague believes that the 
cost of the third rail is less than that 
of the span bridge and catenary method of 
suspending the overhead conductor. He 
said that the alternating motor gives a 
pulsating torque; therefore, with a given 
weight on the drivers, the effective tractive 
effort must be less than with a direct-cur- 
rent motor which gives a constant torque. 
He pointed out the fact that the New York 
Central locomotives are rated at 2,200 
horse-power, while the New Haven loco- 
motives, weighing about the same, are 
rated at only 1,000 horse-power. 

Replying to the discussion, Mr. Lamme 
said that no comparison between alternat- 
ing-current and direct-current systems had 
been made in his paper. He has merely 
given the reasons for adopting the alter- 
nating-current system for the New Haven 
road. While agreeing with Mr. Sprague 
as to the apparent increase in the resist- 
ance of the overhead and ground return 
for alternating current, as compared with 
direct current, he pointed out that with 
a high-potential, alternating-current svs- 
tem of 11,000 volts, the current transmit- 
ted would be much less than that of the 
600-volt, direct-current system, and the 
advantage would therefore rest with the 
alternating. Tests had been made to de- 
termine the effect of the pulsating torque 
on the tractive effort, and it was found 
that there was little or no difference. In 
some tests no difference whatever was ob- 
served when operating the motors on al- 
ternating and on direct currents. In other 
cases a difference of about fifteen per cent 
had been observed. The average would 
not be more than five per cent. It seems 
that the elasticity of the locomotive ab- 
sorbs the variations in the motor effort. 
These tests have been conducted with var- 
ious frequencies. With twelve cycles per 
second the effective effort was less than 
with twenty-five, but when the frequency 
was raised to only fifteen cycles per sec- 
ond, the performance of the locomotive 
was as good with alternating as it was with 
direct. currents, and he thinks no trouble 
need be expected from this source. 

The meeting then adjourned. 
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Two Interesting Tyrol Hydroelectric Plants. 


3 


HYDROELECTRIC PLANT “MALSERHEIDE, 
NEAR GLURNS, TYROL (4,750 FEET 
ABOVE SEA LEVEL). 

O supply a number of small towns 
T with power as well as with light 
the water power of the river Etsch 
adding 


is utilized, thus one more 


By Franz Koester. 


into the waste channel. This basin is of 
concrete construction, the screens and gate 
being covered by a small wooden struc- 
ture. A penstock three and one-half feet 
in diameter and about 160 feet long, 
made up of riveted steel pipe sections, 
leads down the mountain side to the power- 


posing of all the electric power generated, 
thus diminishing the dividends on the 
plant. 

The building up to the engine room 
floor is of concrete, while above this level 
it is constructed of brick, with a peaked 
roof covered with tiles. On one side 


Fie. 1.—Dam AND Suiuices OF HEAD-RACE, ‘‘MALSERHEIDE” HYDROELECTRIC PLANT. Fic 2.—ExTERIOR OF POWER PLANT, 


to the already long list of hydro- 
electric plants in Tyrol supplying small 
communities. After leaving the Heider- 
see, the lower of the three Etsch lakes, 
some 4,750 feet above the Adriatic sea 
level, water was taken at a dam, already 
constructed for irrigation purposes, for 
the power plant, and then carried through 
the supply channel, partly in the form of 
an open dish and partly as a tunnel, to 
the collecting basin, a total distance of 
°.300 feet. The entrance to this channel 
is well protected by a rough screen in- 
stalled in two sections, some thirteen feet 
long each, supported at the centre and 
ends by concrete piers. At the side of 
these screens, likewise supported by con- 
crete piers, is a six and one-half-foot 
sluice-gate for regulating the flow of 
water. As the supply inlet is raised thirty- 
two inches above the concrete floor of the 
river at this point, a large proportion 
of the sand and gravel is collected hefore 
the water enters the race. This deposit 
18 removed by opening the sluice-gate at 
the bottom. Here also is provided an over- 
flow, as will be seen in Fig. 1. After 
flowing through the supply channel, be- 
fore entering the collecting basin, the 
water has to pass a fine screen, where pro- 
vision is also made for collecting the fine 
sand which may have been carried along 
with the water and which is discharged 


‘“MALSERHEIDE” HYDROELECTRIC PLANT. 


house. The power-house is designed for 
the accommodation of three 230-horse- 
power units, only two of which, however, 


aed 


of the building is a small switching house, 
while on the opposite side are rooms for 
employés as well as an office and a repair 


Fia. 3.—INTERIOR VIRW, “© MALSERHEIDE”’ HYDROELECTRIC PLANT. 


are at present installed. Although more 
power was available, it was deemed un- 
advisable to install a larger plant on ac- 
count of the high altitude of the loca- 
tion and the consequent difficulty of dis- 


room. Fig. 2 gives an illustration of this 
building, in the rear of which, high up 
on the mountain, will be noticed the small 
wooden structure covering the collecting 
basin, The penstock enters at the side 
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of the power-house directly under the tur- 
bines below the basement floor, from 
Where branches are taken off at ninety 
degrees to the turbines. Gate valves are 
located in these connections, which make 
it possible to cut the turbine off from 
the penstock. These machines are of the 
Francis spiral type, with horizontal shaft. 
The water is discharged through a well- 
submerged draught tube into the tail-race, 
this latter lying directly below the cham- 
ber containing the penstock. The tur- 
bines make 600 revolutions per minute 
and have a capacity of 230 horse-power 
each. The regulation of the speed of these 
turbines is accomplished either by hand 
or by mechanical means. Pressure water 
from the penstock, after passing a very 
fine screen, is used in the servo-motor for 
operating the governor mechanism. Be- 
sides this there is a flywheel mounted on 
the main shaft at the side of the turbine. 
The latter was found necessary, as the 
momentum of the small generators would 
have been insufficient to maintain a uni- 
form speed. The generator and turbine 
shafts are connected by means of flexible 
isolated leather belt couplings. Penstock 
and turbines as well as the necessary me- 
chanical equipment were contracted for by 
the Prager Maschinenbau-Gesellschaft, in 
Prag, Austria. | 

The generators are of 155-kilowatt ca- 
pacity, producing current at 5,000 volts 
and fifty cycles per second. Overhanging 
upon the main shaft is mounted an exciter, 
as will be seen in Fig. 3, the capacity of 
which exciter is sixty amperes at sixty 
volts. 
covered trench under the engine room 
floor. The switchboard is made of white 
marble, mounted on an angle-iron frame. 
and is equipped with all measuring, switch- 
ing and synchronizing apparatus necessary 
for the convenient and efficient operation 
of a modern power plant. There is no 
high-tension apparatus mounted on the 
main board, as step-down transformers are 
interposed between the line and measur- 
ing instruments. The exciter field rheo- 
stats are so connected that, in synchro- 
nizing, they may be operated independent- 
ly or simultaneously. 

As previously stated, the power-house is 
located very high up in the mountains, 
making access very difficult. On account 
of this the cost of fucl for heating pur- 
poses is prohibitively high and, as the 
available water power was far in excess 
of that required, it was decided to heat 
the plant and annex buildings entirely by 
electricity. This is done through one 
thirty-two-kilowatt transformer, which at 


from 5,000 to 250. 


The generator leads are laid in a - 
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the same time furnishes current for light- 
ing. From the power-house two main 
two-wire feeders are taken, mounted on 
high-tension insulators on wooden poles. 
One runs north along the shore of the 
Heidersee to Reschen and the other south- 
westerly via Glurns to Laas. Altogether 
there is a total of thirty kilometres (eight- 
een miles) of distributing feeders. The 
entire equipment is well provided with 
safety devices, such as lightning arresters 
and similar apparatus for protecting the 
line from atmospheric disturbances, com- 
mon m mountainous districts, especially 
where the difference in altitudes is great, 
as in this case, more than 2,000 feet. There 
are at present twenty-two transformer sub- 
stations, most of which are constructed 
of iron, where the voltage is stepped down 
The total normal 
capacity of these transformers is 200 kilo- 
volt amperes. This current is used entire- 
ly for lighting, except for a few instances 
where power is used to operate motors 
running agricultural machinery. The 
power rate of $4 per horse-power per year 
is so low that the small farmer may ad- 
vantageously use electric motors. 
though this is an exceedingly low price for 
power, there are many similar plants in 
operation on the Continent of Europe, es- 
pecially in Switzerland and Tyrol, giving a 
widespread community the opportunity of 
ufilizing electricity for lighting and agri- 
culture. 

ILYDROELECTRIC PLANT, “RIENZWERKE” 

OF THE CITY OF BRIXEN, TYROL. 


In 1901, the one thousandth year of its 
existence, the town of Brixen decided to 
build its own electric light and power cen- 
tral station. For this purpose the river 
Rienz was harnessed at a point one and 
one-quarter miles below the junction of 
the Valser. At this point the river is 
raised by a dam about six feet. high, as 
illustrated in Fig. 4. The supply chan- 
nel, after a run of about seventy feet, is 
fitted with three rough rectangular racks 
supported between granite piers, over 
which is placed a wooden structure to fa- 
cilitate the cleaning of these racks, which 
are supported at an angle. Owing to the 
character of the mountain stream, which 
carries along much foreign material, such 
as gravel, ete., a sluice-gate eleven and 
one-half feet wide is provided near the 
river bed. The entrance of the supply 
channel is equipped with a double-door 
sluice-gate. Special traps are also pro- 
vided here to prevent floating sand, gravel 
and other foreign substances from enter- 
ing the channel. Immediately below this 
is a fine screen, as a still further protec- 
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tion, to catch any substances which may 
have passel the above-mentioned rough 
racks and traps. The channel itself is 
six feet wide and 9.8 feet deep, and its 
total length is approximately three-quar- 
ters of a mile. At the end of the channel 
a collecting basin sixty feet long and some 
forty-eight feet wide is located. This basin 
is constructed entirely of concrete and is 
provided with a roof of wooden construc- 
tion. As will be seen in Fig. 5 it is lo- 
cated in the rear of the power-house. As 
each turbine has its own individual pen- 
stock, this collecting basin is divided into 
three chambers. Before entering these 
chambers the water has to pass over a small 
offset and also through additional fine 
screens, so that all sand, ete., is positively 
removed before the penstock proper 1s 
reached, and practically no possibility of 
sand entering the turbine exists. On the 
side opposite to the penstock connections 
is an overflow dam, and should any repairs 
or emergency require it, all the water can 
he passed through a sluice directly into 
the waste outlet falling in cascades down 
to the river below the power plant. 
Provision is made for three penstocks, 
only two of which, however, are at pres- 
ent installed, any one of which may be 
closed by sluice-gates at the collecting 
basin. The penstock has a diameter of 
4.7 feet and is made up of sections about 
thirty feet long, with bolted flange con- 
nections. Each section consists of three 
lap-riveted courses. The penstock 1s 170 
feet long and is inclined at an angle of 
approximately twenty degrees, a slip joint 


- being provided near the top to take up 


expansion. At the power-house end the 
penstock is rigidly imbedded in a heavy 
concrete foundation. o, 

The power-house itself is a brick struc- 
ture, and the clear dimensions are seventy- 
five feet by thirty-five feet. The roof con- 
sists of steel trusses with wooden plank- 
ing. The plant is equipped with a seven 
and one-half-ton overhead hand-operated 
traveling crane. 

At one end of the building is a room 
set apart for switching and measuring 
apparatus, while at the other end is 4 
dwelling compartment for the superintend- 
ents, which contains also a repair shop and 
an office. Although the building is of 
simple design, its pleasing architectural 
features are easily noticeable in Fig. 5 
As already mentioned, the building is 
equipped for three 900-horse-power tur- 
bines, only two of which are at present 
installed. The penstock is connected to 
the turbine through a butterfly valve. 

The turbines are of the twin or double 
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Francis type. The water entering the tur- 
bine chamber flows through two runners 
and discharges through a common conical 
draught tube, which is well submerged be- 
low the tail-race. Each machine is well 
equipped with delicate regulating devices, 
as will be seen in Fig. 6. The turbines 
were built and installed by the Prager Ma- 
schinenbau-Aktiengesellschaft vorm, Rus- 
ton & Company, of Prag. 

The generators are connected to the 
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paratus located on the opposite side of the 
wall in the switching room. The measur- 
ing instruments are mounted on white 


marble panels facing the main generator 


room, while the high-tension switches lo- 
cated in the opposite room are operated 
at the main board by means of chains and 
levers. There is no high tension on the 
switchboard, as transformers are inter- 
posed between the measuring instruments 
and the high-tension buses. For throw- 
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As the plant lies in a ravine of the Ty- 
rol Alps and the distribution feeders run 
partly through this valley, the atmosphere 
of which is generally at a very high tem- 
perature, and at the same time over a high, 
rough mountainous country, often visited 
with violent cold winds at high velocity, 
the differences of temperature frequently 
cause such enormous static atmospheric 
discharges as to produce great strains on 
the generators, not seldom bringing them 


Fic. 4.—DAM AND SLUICES OF HEAD-RACE. 
Fie. 7.—View FROM OTHER SIDE OF GENERATING Room. 


shafts of the turbines by flexible isolated 
leather belt couplings. The generators are 
of the three-phase alternating-current 
type, 5,000 volts at fifty cycles per second. 
The generators are of the revolving field 
type with laminated armature and poles, 
the magnet yoke being of cast iron and 
the rotor of cast steel. The exciter is 
mounted directly on the main shaft, as 
seen in Fig. 6. 

The switchboard, composed of three gen- 
crator panels, is mounted against the end 
wall of the generating room with the ap- 


Fic. 5.—EXTERIOR VIEW OF STATION. 


ing the generators in parallel a small elec- 
tric motor, operated from the switchboard, 
is connected to the governor. There are 
at present. two sets of line feeders, one un- 
derground and the other overhead. The 
former is an insulated cable, while the lat- 
ter is a bare one. Current is fed over an 
extended area through numerous trans- 
former stations at a secondary potential 
of 150 volts, supplying twenty-six are 
lamps and 250 incandescent lamps for pub- 
lic use and 7,000 incandescent lamps for 
private use. 


Fig. 6.—INTERIOR VIEW OF GENERATING Room. 
‘* RIENZWERKE” HYDROELECTRIC PLANT. 


to a complete standstill. This occurred 
in spite of the fact that the entire installa- 
tion was well provided with lightning ar- 
resters. Special additional lightning ar- 
resters, however, have been installed, and 
the inconvenience of having the service 
interrupted has now been entirely done 
away with. 

The mechanical equipment of the plant 
was furnished and installed by the Prager 
Maschinenbau - Aktiengesellschaft, while 
the entire electrical installation was made 
by the Siemens-Schuckert Werke. 
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Calculations and Requirements for 
Central Station Heating. 


For some time the question of central 
station heating has received the conscien- 
tious study of many central station mana- 
gers and independent engineers. The ad- 
vantages of a heating load for many cen- 
tral stations have been pointed out from 
time to time, and where this form of resi- 
dence and building heating is feasible, the 
profits to the central station in many in- 
stances has been well worth the initial ex- 
penditure. One of the most successfu) 
heating systems which has been devised 
is the Schott balanced water column Sys- 
tem for central station heating. The data 
given herewith are the result of pains- 
taking study and great ingenuity on the 
part of William H. Schott, Chicago, Ill. 
These data were presented last year in 
an address before the Robert Fulton So- 
ciety, at Chicago. 

A central station heating plant, in or- 
der to work economically and give satis- 
factory results, requires that the closest 
attention be paid to its design, as the heat- 
ing plant generally operates in connec- 
tion with a power plant. Flexibility and 
economy are the most essential features. 

The diagram herewith (Fig. 1) repre- 
sents a modern combination plant on the 
Schott system. It will be noted that thie 
is a typical layout, where the engines are 
used for driving generators. The exhaust 
from the engines is used in surface con- 
densers for heating circulating water, 
which is distributed by means of pumps. 
After the latent heat of the exhaust steam 
- has been absorbed by the circulating water, 
it is forced through direct-fired boilers to 
bring the water to the proper tempera- 
ture, provided the exhaust steam is insuffi- 
cient, then going to the buildings to be 
heated. In other words, the engine plant 
is operated in series, each part of the 
apparatus performing its part of the work, 
the condensers transmitting the latent 
heat from the steam to the water, any de- 
ficiency being made up by the direct burn- 
ing of coal under the boilers. 

It has been demonstrated, Mr. Schott 
declares, that fifty-five pounds of coal 
burned under the boiler will deliver the 
same heat units to the circulating water 
as 100 pounds of coal will deliver when 
used for the purpose of generating steam 
and then turning the steam into the con- 
densers. During the time the boiler is 
being utilized as a circulator, it acts mere- 
ly as an economizer, due to the low tem- 
perature of the circulating water, and the 
absorbing power of the boiler is very high. 

In order at all times to check up each 
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Fia. 1 —PLAN oF STATION PIPING, AND STREET AND RESIDENCE CONNECTIONS, BALANCED CoLCMN Hor WATER SYSTEM. 
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factor in the operation of the plant, a 
well-equipped gauge board is necessary. 


FLOW PRESSURE 


Fic, 2.—Gaua@r BoarpD, BALANCED CoLtumn, Hot WATER System. 


Fig. 2 shows a typical board, upon which 
are mounted a complete set of direct- 
reading instruments, as well as a complete 
set of recording instruments. These will 
record the outside temperature, the tem- 
perature of the supply water, the tempera- 
ture of the return water, together with 
the steam pressures. | 

A typical condenser used in central sta- 
tion work is shown in Fig. 3. This ma- 
chine has a steel shell with a water cham- 
ber top and bottom, the tubes being ex- 
panded in solidly. The expansion and con- 
traction is taken care of by a diaphragm 
in the centre of the shell. The upper 
and lower water chambers are fitted with 
manholes of the “Eclipse” pattern, permit- 
ting ready access for inspection or clean- 
Ing out. 

A typical form of expansion joint is 
shown in Fig. 4. This is designated as 
the “slip” type, the body being made up 
of cast iron. The sleeve is made up of 
either brass or gun metal. The packing 
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is metallic, and the form it will take ig 
governed by the pressure of the service 
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be noted that the diaphragm valve is placed 
upon the service pipe where it enters the 


Fic. 8.—SpectaL HEATING CONDENBER. 


FLOW 


building. The valve is controlled by a 
constant pressure of compressed air ad- 
mitted to it through the thermostat. 
One of the features of this system is 
regulation, affording a uniformity of con- 
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Fig. 4.—SPECIAL METALLIC PACKED EXPANSION 
JOINT, 


and by whether steam or water or other 
liquids are to be taken care of. 


trol which is essential in central etation 
heating systems. Table I herewith repre- 
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In Fig. 5 there are shown the elements sents a test made on a plant operating 
of the Schott regulating eystem. It will with and without regulation. Taking the 
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top line, it will be noted that with two 
pumps in service and the mean effective 
steam pressure on the pistons at 27.5 
pounds, the water pressure maintained 

was thirty pounds. 
Horse-power of steam required........ 9.92 
Horse-power of water cylinders........ 7.91 
Per cent friction..................0eceee » 25.4 
Per cent efficiency ..................005- 79.7 
Gallons pumped per hour............... 272 
97 


45. 
Feet of radiating surface connected... 28125. 
Gallons per foot per hour............... 0 


The above figures were obtained with 
the regulators in action. The regulation 
was then closed off and a test without 
regulation made, with the following re- 
sults, two pumps being in service: 

Mean effective preesure on piston 29.0 pounds. 


Water pressure maintained...... : 80.0 
Horse-power of steam uired... 18.7 
Horse-power water cylinders...... 11.8 
Per cent friction........... ...... -240 
Per cent efficiency ..... ORTTI 82.5 
Gallonsof water pumped perhour 40128.0 
Gallons required per foot per hour 1.42 


From these data it will be observed that 
there is considerable difference in the ca- 
pacity of the plant operating with and 
without regulation. This test was made 
at a time when the thermometer was very 
close to zero. 

In figuring upon any heating proposi- 
tions, the amount of radiation that a giv- 
en-sized pipe line will take care of at 
a given velocity is always an interest- 
ing problem. Table II shows the radia- 
tion and loss in pressure at six pounds 
of water per hour per foot of radiation. 
As to the velocity permitted this will de- 
pend upon whether the pipe in question 
is å supply pipe or a distributing main. 
A heating plant must be designed from 
a capacity standpoint to take care of the 
required connected load at the minimum 
outside temperature; consequently, in ar- 
riving at pipe line requirements, all of 
these facts must be taken into consider- 
ation. As the maximum requirements ex- 
ist only about five per cent of the season, 
a sacrifice can be made during this period 
in order to keep down the investment. It 
is usual then to consider both maximum 
and average conditions to arrive at the 
size of pipe that should be installed. 

Table III shows what can be done with 
100 horse-power under varying conditions. 
In the steam plant, assuming the outside 
temperature to be fifty degrees Fahren- 
heit, 100 horse-power would supply heat 
to 43,000 square feet of water radiation. 
The same horse-power in a fire-tube boiler 
would supply 37,300 square fect of water 
radiation. Applying this to a steam plant, 
the water-tube boiler would take care of 
25,000 square fect of surface, while the 
fire-tube boiler would take care of only 
18,200 square fect. Taking the same 
capacity, and assuming ten degrees below 
zero as the outside temperature, in a water 
plant 100 horse-power would take care of, 
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in a water-tube boiler, only 18,400 square 
feet, while the same horse-power in a fire- 


10,500 British thermal units, the plant 
being designed for sixty per cent efficiency, 


No. of Pumps. | | 
, Gallons . Feet | Gallons 
With With- M. a P. aaa ges H.-P. | H.-P. | Per Cent Poran ' per Sa of per Foot 
Reel. out | Piston. | sure. | Minute. | Steam.| Water. | Friction. ciency. our. Radiation. | per Hour. 
= - 3 es EEE z 
2 27.5 80.0 12.9 9.92 7.91 25.4 79.7 27245 28125 0.97 
aie 2 26.0 29.0 18.4 13.4 10.6 26.4 79.1 38356 26125 1.38 
ste 2 29.0 80.0 19.0 13.7 11.3 24.0 82.5 40128 2125 1.42 
ia 1 29.0 29.5 18.6 15.1 11.2 44.5 74.4 3OZR2 26125 1.39 
1 27.5 30.0 11.3 8.72 6.9 26.0 79.3 23865 28125 0.85 


tube boiler would take care of only 15,500 


the temperature of the buildings to be 
square feet. Under steam conditions it 


maintained at seventy degrees Fahrenheit. 


TABLE II.—RADIATION AND LOSS IN PRESSURE AT 6 LB8. WATER PER HOUR 
PER FOOT RADIATION. 


| 
. Dro | Dro Drop || Dro Drop 
Size of || 120Ft. [PEOP iso Ft gts MOFt.| per S00Ft. | pop | 860Ft. per || 420Ft. | por || 480Ft. | per 
Line. per | 400 | ger 100 ` r | 100, r i 100 r 100 r | 100 er | 100 
Min. | Ft. | in Ft. | in Ft. in. Ft in Ft n Ft | in. | Ft. 
1 ıl 4061 4.80! 620! g.00 ses | 5.00) 1028] 8.00] 1090 | 102 1448 16.5 |' 1648 | 20.8 
2 | 1649 | 0.77 | 2450 | 1.68 8270 | 1.81 8948 | 4.01 | 4906 | 5.58 || 5725 | 7.50)| 6444 | 10.4 
3 3681 | 0.51 | 5520 | 1.05 7875 | 1.77}, 9190 | 2.68 | 11065 | 3.75 || 12875 | 6.80! 14:20 | 6.9 
4 ‘| 6500 | 0.38 9815 | 0.79 || 18065 | 1.88 | 16375 | 2.00 | 19625 | 2.95 || 22875  3.75|, 26144) 5.2 
5 10190 | 0.81 | 15815 | 0.64 || 20500 | 1.06 | 25500 | 1.60 | 80640 | 2.25 35750 | 8,00 | 40856 | 4.2 
6 || 14890 | 0.25 | 22065 | 0.58 || 20450! 0.88 |) 36815 | 1.380 ' 44190 | 1.20!| 51500! 2.00|! B8856! 3.5 
8 || 26190 | 0.19 | 89250 | 0.39 || 52315 | 0.66 || 65625 | 1.00 76126 | 1.85 || 91250 | 1:80 |! 101288 | 2.6 
10 | 40875 | 0.15 | 61875 : 0.81 |; 81875 | 0.58 || 101875 | 0.80 122500 | 1.01 |! 148125 | 1.50 | 168576 | 2.1 
12 ‘| 58875 | 0.18 | 88125 | 0.26 || 117500 | 0.49 || 145875 | 0.66 170875 | 0.90 || 206250 | 1.20, x85712, 1.7 
14 0.p.,| 66000 | 0.128 | 99600 | 0.25!) 182800 | 0.44 || 165600 | 0.57 199200 | 0.80 || 282200 | 1.05 | 261000! 1.6 
1h 0.0, 76800 | 0.118 | 115200 | 0.20 || 158600 | 0.41 || 192800 | 0.58 | 231600 | 0.74 |! 269300 | 0.98| 306000) 1.5 
16 0.D.'| 88200 | 0.11 | 182600 | 0.195|| 176400 | 0.88 || 220800 | 0.49 | 265200 | 0.69 0.91 | 848000 | 1.4 


t 


would take care of 8,400 square feet in the 
first as against 7,560 square feet in the 
second case. 


With zero temperature outside, in a 
water plant the standard temperature of 
surface would be 190 degrees. At this 


TABLE III.—RADIATION SUPPLIED BY 100 H.-P. BOILER CAPACITY AT 
VARIABLE TEMPERATURES. 


WATER. | STEAM. 

Temperatures. Radiation per 100 H.-P. | Temperature and Amount. diation per 100 H.-P. 
Outside | Water Water Fire Exhaust || Outside | Steam {Steam per: Water Fire 
Temper-' Temper- Tube Tube Surface ||Temper-| per Foot | Season of Tube Tube 

ature. | ature. Boiler. Boiler. Condenser.|} ature. | per Hour. | 5000 Hrs. , Boiler. Boiler 
1 

5% | 140° 43000 87800 e260 | sœ | ane 585 20250 16000 

40° | 150° 35500 31000 19200 40° 138 690 16400 14850 

30° 160° 81900 27200 1677 80° .16 800 14000 12800 

20° = 180° 25000 21500 14700 20° -20 1000 11250 10000 

10° | 190° 22300 19000 18000 || 10° 225 1125 | | 91190 9000 

ve | 200° 20000 12400 11500 0° 25 | 1250 3000 8100 

-10° | 210° 18400 15500 10500 -10° .265 1325 8401 É 

-20 220° 16500 14300 9600 -29° .808 1515 7500 6% 

8 230° 1500 | 180v0 8620 -30° -333 1665 ` 6750 6000 


—_— OO 


Table IV gives coal consumption at vari- temperature each square foot would trans- 
ous temperatures, this table being based mit 221 heat units per hour, 5,304 heat 


TABLE IV.—COAL CONSUMPTION AT VARIOUS TEMPERATURES. 


Mean Tem- | Outside Heat 


Heat Units Heat Units Pounds Coal | Pounds Coal | Pounds Coal 
erature Tem . 
of Water. ature: l per Hone per Day. per Season. per Hour. | per Day. per Season. 
220° -3P | 306 7344 1615680 047 1.128 | 218.16 
reel -22° | 280 6720 1478400 044 1.056 282.32 
210 -%° 275 66509 1452000 ‘487 1.049 29.74 
P -10° 246 5904 1:2GR8N0 0390 0.986 205 . 92 
199 0° | 221 5304 1168880) 0351 0.842 185.82 
rur 10° 195 4680 1029600 | 08310 0.744 163.68 
1° 20° 170 4080) ROTH! 0270 0.648 142.56 
— 30° 146 3704 TTURRO “0232 0.556 122.32 
155° 35> 186 S24 ~ | 518 114.05 
3 719180 0216 0.51 
Tar 40” 124 2076 60 | .0197 0.472 108.84 
140° 45° 102 2448 538560 | 0162 0.388 65.30 
180° 50° B2 1268 432060 3 | 0.312 68.64 
120 9° 66 1584 355R) 0104 ! 0.249 51.78 
110° 60- 51 1224 210280) -001 0.194 42.68 
He 5° 44 1066 | 282320 OUTO 0.168 | 86.96 
ete oat z ee 


upon a heating season of 5,280 hours, units per day, or, upon this basis, would 
using slack coal with a calorific value of require 1,168,880 heat units per season, 
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0.035 pound of coal per hour, 0.842 pound 
of coal per day, or 185.32 pounds per 


Taking Chicago, Ill., with an average 


ELECTRICAL REVIEW . 


steam per horse-power-hour at atmos- 


pheric pressure, it would consume thirty 
pounds. 


For the purpose of obtaining coeffi- 


TABLE V.—STEAM CONSUMPTION PER I. H. P. AT VARIABLE 
BACK PRESSURES 


Back Pressure | Back Pieisurel 
Atmosphere Absolute 


Vacuum [Simple Engine} Compound 


ne 
Pounds. Pounds. Inches. Pounds Steam. Pounds Steam. 
-10 5 26.0 25 16 
-9 6 23.4 2514 16% 
-Ñ 7 20.8 26 17 
=i 8 18.2 2614 17% 
-6 9 15.6 27 18 
-5 10 13.0 27% 184 
-4 11 10.4 28 19 
-8 12 7.8 2814 194g 
-2 18 5.2 29 20 
-1 14 2.6 2916 2114 
0 15 0.0 80 22 
1 16 ‘ 3016 2216 
2 17 81 | 23 
3 18 81K 23 
4 19 32 | 24 
5 20 3264 AL 
6 21 33 25 


heating season of approximately thirty- 
five degrees, the following figures will be 


practically standard for a first-class water 
plant: 


Average outside temperature..... 35.0 degrees. 
Average temperature of service.. 155.0 3 
Heat units emitted per hour ..... 136.0 

Heat units emitted per day....... -284.0 

Heat units emitted per season . 719180.0 

Pounds of coa) per hour........... 0.0216 
Pounds of coal per day............. 0.518 

Pounds of coal per season......... 114.05 


From actual tests made throughout the 
past season the above tables are found to 
be about correct when applied to radia- 
tion figured upon a basis of maintaining 
seventy degrees Fahrenheit with 100 de- 
grees difference between the inside and 
outside temperature as a maximum. 

Table V shows the steam consumption 
of both simple and compound engines 
under varying conditions. Very often, in 
considering a central station layout, the 
engineer discovers compound engines 
which have been operating under vacyum 
conditions. To change these engines from 
condensing to non-condensing would mean 
to increase the steam consumption per 
indicated horse-power-hour. All of this 
increased consumption is directly charge- 
able to the heating department and must 
be known in order to determine, from a 
boiler standpoint, just what surface must 
be provided for. Assuming a compound 
engine of standard make, with a twenty- 
six-inch vacuum, consuming sixteen 
pounds of steam per indicated horse- 
power-hour, it is found from this chart 
that to operate the same engine with a 
condenser at atmospheric pressure would 
increase the steam requirements per in- 
dicated horse-power-hour six pounds. In 
other words, it would take twenty-two 
pounds of steam per horsc-power-hour, as 
against sixteen pounds with a twenty-six- 
inch vacuum. If the engine were a simple 
engine at twenty-six-inch vacuum, and it 
was consuming twenty-five pounds of 


cients so as to arrive at the increase or 
decrease of radiation required when the 
temperature of the surface is changed, 
the chart shown in Fig. 6 has been worked 
out. The chart is based on the assump- 
tion that for a mean temperature of 170 
degrees Fahrenheit inside the radiator it 
will emit 170 British thermal units per 
square foot per hour when the temperature 
in the room is seventy degrees. The curves 
represent the following conditions: No. 1, 
direct radiation from three columns thirty- 
eight inches high, room at seventy degrees. 
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direct water radiation of three columns 
with a standard height of thirty-eight 
inches, maintaining an interior tempera- 
ture of seventy degrees, the question would 


Coefficients 


Dilcan Temperature of Radiator 


Fie. 6.—CALCULATING MEAN 
COEFFICIENTS. 


TEMPERATURE 


arise, how many heat units would this 
surface throw off at any other tempera- 
ture? Assuming the question, what would 
be the radiation at 200 degrees, it is found 
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Fig. 7.—GRAaPHIC DIAGRAM, CALCULATING CONSTANTS FOR EXPOSED SURFACES. 


No. 2, direct radiation three columns 
thirtyæight inches, room at fifty-seven de- 
grees. No. 3, indirect radiation, air heated 
to 120 degrees. No. 4, indirect radiation, 
air heated to seventy degrees. No. 5, 
indirect radiation (forced draught by 
fan), air heated to 120 degrees. No. 6, 
indirect radiation (forced draught by 
fan), air heated to seventy degrees. 
Taking curve No. 1, which applies to 


that by taking the vertical column indi- 
cated at 200, and following it until it 
intersects curve No. 1, the coefficient 
would be 1.5. Multiplying this coefficient 
by 170, we determine that each square foot 
would then throw off 255 heat units per 
hour. 

Fig. 7 represents a chart which is ap- 
plied in the same manner. This gives 
coefficients for exposed surfaces, the chart 
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being worked out to apply to any type of 
construction that has been experimented 
with up to date. 

Table VI is used for arriving at the 
radiating requirements for cubical con- 
tents. The table is based upon maintain- 
ing a temperature of seventy degrees in 
the room, with a complete change of air 


TABLE VI.—CENTRAL STATION COEFFICIENTS. 


Kind of Surface. 


ELECTRICAL REVIEW 


steam heating these figures should be 
multiplied by 0.6. l 
Table VII gives the coefficients for 
various changes of air per hour. This 
table is based upon six pounds of water 
per foot of radiation per hour. The water 
enters the radiator at 212 degrees, leaving 
it at 170 degrees. The radiator is of the 


A 39 


Temperature of Room. 


| . 
55° | 60° 65° | 70° 75° 80° 85° 90° 
: i 
Single Glass. Loose ...............-. | 88 .69 78 T? 81 8 § — .90 
‘ wo ight o .48 53 57 -60 -64 .68 72 | 75 
Vault Light, Glags............0.005. 87 68 68 72 76 80 "84 ‘89 
Single Bkylght....:.... I "42 “485 "485 "52 "55 585 2165 
Double Skylight ...... .......-.6... -24 26 28 .30 - 32 34 36 .88 
Door, Half Glass..... are 26 28 .80 - 82 84 .38 .40 
Double Glass, Storm Windows. 225 24 26 28 295 815 .33 85 
Average Frame, N & W. .175 .19 .2 22 .23 24 255 27 
es i 8. & E. .16 1% . 185 -20 21 225 24 | .25 
8-in. Brick Wall or Well, N.& W. 16 1750) 0185 .20 21 225 24 .25 
Constructed Frame, S. &E. .155 -16 17 .18 -19 20 215 225 
k P Frame, N. & W. 18 14 15 .16 17 18 .19 20 
. a g 8. & E. ll 12 .18 -14 15 155 165 175 
12-in. Brick Wall, N.& W. 11 12 18 .14 15 16 17 18 
iy * hd 8. & E. .09 -10 ll 12 18 14 15 16 
1¢6in. “ . N.& W. .09 -10 11 .12 13 14 15 .16 
a Ps Baal 8S. & E.|| 07 .08 .09 -10 WW 12 13 | 4 
Ordinary Floor or Ceiling ......... P .04 0425 045 .048 05 . 058 .057 .06 
Fireproof Floor or Ceiling.........: ‘02 0225 | 025 0273 | 108 0825 | ‘084 | “085 
each hour. The usual coefficients are as decorated type, emitting 225 British ther- 
follows: — mal units per square foot per hour at 
‘Light glass (single)........ .. ssseceseees 0.6 seventy degrees. The mean temperature 
averans well-constructed, back-plastered y > 3 P 
frame building ....s..ss.seseseseeeoeee. 0.16 of the radiator is 190 degrees at twenty 
Cubical contents...........eessesssseseeos 0.0073 


Table VI is based upon six pounds of 
water per foot radiation per hour, the 
water entering the radiator at a tempera- 
ture of 212 degrees and leaving it at 175 
degrees. The radiator is of the decorated 
type, emitting 225 British thermal units 
per square foot per hour at a room tempera- 
ture of seventy degrees. The mean tem- 
perature of the radiator is 190 degrees at 
twenty degrees below zero. In using this 
table, consideration must be given to 
physical conditions. If the basement pipes 
are not covered or, when not otherwise 
heated, if the basement is not tight, from 


degrees below zero. These figures, as in 
the previous case, must be multiplied by 
0.6 for steam heating. 

The inventor claims that with a plant 
of this kind a high degree of efficiency 
will be maintained, a flexible system will 
be found to exist at all times, and the con- 
sumers will be well satisfied. The suc- 
cessful operation of a plant of this kind 
depends not entirely on how efficient the 
plant is of itself, but depends a great deal 
on the carrying through of all details ap- 
plying to the complete equipment. The 
building must have the same careful at- 
tention as to the amount of radiating sur- 
face and the position of the heating sur- 


TABLE VII.—CENTRAL STATION COEFFICIENTS. ‘‘B.” 
Temperature of Room. 
Changes of Air og o e e i a a 
per Hour. 550 60° 65° 70° 750 80° 85° | 90° 
v4 .008 .0082 | 0084 .0037 .0039 .0042 .0043 .0045 
1 .006 .0064 OUTS 0077 . 0083 0086 009 
1% .009 0098 0102 011 .0115 0125 .0129 .0135 
2 012 (128 .0136 .0146 .O154 @.0166 0172 .018 
2% .015 .018 .O172 .0188 0192 .0208 0215 0225 
8 | .018 .0192 .0206 0219 0228 0249 .0258 O27 
3% .021 0224 0240 «0255 .0264 0391 030 “0815 
4 U4 0258 .0274 0291 .08 0332 084 | -086 
4% o RT „0288 (306 0838 0451 0878 0387 .0405 
5 „030 820 0340 0365 .0885 .0415 ‘0130 ! logs 
546 .033 (0352 0874 .0407 .0429 0462 0473 | 10495 
6 036 BH .0408 .0438 0462 0498 .0516 | 054 


ten to twenty-five per cent must be added. 
In considering the ceiling, if the attic is 
not floored or otherwise protected, or if the 
rooms or halls open to the attic or other 
openings, from ten to fifty per cent must 
be added. When the building is exposed 
to severe winds, from ten per cent to 
twenty per cent must be added. For 


face in order to make the entire equipment 


complete and in harmony from start to 
finish. 


The Boston Automobile Show. 

The Boston (Mass.) automobile show 
opened at Mechanics’ Hall, Saturday 
evening, March 10. The hall was thronged 
with an enthusiastic crowd of visitors 
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and exhibitors, and it is announced that 
this was undoubtedly the most successful 
automobile exhibit ever held in that city. . 
The exhibit included all the well-known 
types, and the display of novelties was 
particularly complete. The electric ma- 
chines, while not displayed in great num- 
bers, attracted an unusually intelligent 
degree of enquiry, and the consensus of 
opinion was to the effect that the popu- 
larity of this type of machine is con- 
stantly on the increase. The show con- 
tinued for a week, closing on Saturday 
evening, March 17. Many of the motor- 
ists in attendance at the show were the 
guests of the Bay State Automobile Asso- 
ciation at its club-house at Auburndale, 
on the outskirts of Boston. 


A New Panel-Board. 

Ernest R. Le Manquais, of New York, 
N. Y., has obtained a patent for 
a panel-board. The object of the in- 
vention is- to provide an improved 
sectional panel-board, each section of 
which may be used independently if 
desired, and which sections may be com- 
bined in any number, so as to make up a 
panel-board of any desired size. A further 
object of the invention is to improve the 
devices for holding the fuses so that the 
fuses may be securely held with proper 
electrical contact and yet be removable at 
will without danger of injury to the oper- 
ator. A further object of the invention 
is to construct the panel-board so as to 
minimize the danger of shocking persons 
operating or adjusting the board. The in- 
vention consists of a sectional panel-board 


AN IMPROVED PANEL-BOARD. 


comprising a plurality of sections, inde- 
pendent bus-bars mounted respectively on 
the panel-board sections and lying con- 
tiguous when the sections are assembled, 


bridge-pieces extending between and at- 
tached to the contiguous ends of the bus- 
bar sections whereby to effect mechanical 
connections between the panel-board sec- 
tions and electrical connections between 
the bus-bar sections, fuse holders and 
switches attached to the panel-boards at 
each side of the bus-bars and insulating 
ribs, a part of which extend transversely 
of the panel-board sections between and at 
the sides of the bus-bar sections, and others 
of which extend longitudinally of the 
panel-board sections between and at the 
sides of the fuse holders and switches. 
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The Diesel Engine Installation at 
the Traction Terminal Building, 
Indianapolis, Ind. 

Within recent years considerable atten- 
tion has been directed to the high economy 
of gas engines for the driving of electric 


generators. The very active competition 
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building, freight houses and train-shed. 
The load consists of incandescent lamps, 
of which there are about 3,000; fifteen 
direct-current enclosed arc lamps, three 
electric passenger elevators and about 150 
horse-power in motors used for pumping 
ventilating fans, refrigerating apparatus 
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reference to the ammeter chart will show 
the character of the load, which runs to 
the usual peaks peculiar to office build- 
ing operation. 

The plant was installed in two units 
for the purpose of handling this variable 
load with high economy. 


The two en- 


DiesEL Or, ENGINE PLANT, TRACTION TERMINAL BuILDING, INDIANAPOLIS, IND. 


now on between the manufacturers of 
reciprocating steam engines, steam tur- 
bines and gas engines has been provoca- 
tive of extraordinary efforts in design 
and construction, resilting in many re- 
finements in these types of machines. The 
Diesel engine plant installed for the In- 
dianapolis Traction and Terminal Com- 
pany at its office building in Indianapolis, 
Ind., by the American Diesel Engine Com- 
pany is illustrative of the progress which 
this company has made in building direct- 
connected oil engines. The plant con- 
sists of two 175-brake-horse-power Diesel 
oil engines, each direct-connected to a 
125-kilowatt. Western Electric direct-cur- 
Tent generator rated at 250 volts. The 
machines furnish current for the entire 
electric equipment installed at the office 


and for sewer service. The lighting serv- 
ice is operated at 110 volts on the three- 
wire system, a compensator being in- 
stalled. The service is continuous. A 


TRACTION TERMINAL BUILDING AND CAR 
SHED, INDIANAPOLIS, IND. 


gines are run in parallel when the load 
becomes too heavy for one unit, and under 
these conditions the operating fuel 
economy is stated to be practically con- 
stant through all stages of the load. Re- 
ferring to the ammeter chart, it will be 
noted that during seventeen hours of the 
day’s run the variation in load due to the 
elevators is about equal to 100 per cent 
increase, and this is so frequent that it 
is almost impossible to distinguish the 
movement of the instrument. It will be 
noted, on the other hand, that the voltage 
as shown by the voltmeter chart herewith 
reproduced is practically constant during 
the twenty-four hours, notwithstanding 
the continuous variation in load. 

The figures on the extreme edge of the 
ammeter chart indicate the consumption 
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of fuel in gallons per hour. It will be 
noted that the fuel consumption approxi- 
mates a direct proportion to the kilowatt 
output during the time indicated. 

The guarantee made by the American 
Diesel Engine Company to the Traction 
Terminal Company, to cover the fuel con- 
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sumption, was as follows: “This com- 
pany guarantees that the consumption of 
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lons for each 100 kilowatt-hours as shown 
by wattmeter readings on the purchaser’s 
switchboard, covering a period of one year 
from the date the plant is offered for 
purchaser’s service, under his regular 
operating conditions and load.” 

The following memoranda taken from 
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Kilowatt-Hours ' ‘Gals. of Oi) 
Jan. 1, 1880 ....... eee cree ete eeeaee 19 - Feb. 1, 1860 ssacnkettesesda ieee se ee 192% 
“` 2 1860 cv ead ond dae aewea ee es 188 * 22. 1B60 ooo cee eee eames aise d 197 
“3, 1900 cc 196 I TEO rar ih EEn EA 191 
E E T 191% BAGS: 45 Gee onset ae a es 17 
2B 1820 occmhweraree awe ose tes 193 6. 1860 ince sae ome oa 161% 
© @, 1780 ween ew ce es aes eae eas 18614 6, T720 a 6 cds aie Sanne eek 17 
“7, 1910 ...oenuununneeerenenese 198 a n r i E oe E 189 
“© B, 1890 ee ee eee rer ree 193 iwo BIRO noses a Meee ew ane Eea Oe 181 
M 9, 1860 2... eee cece eee ees 184 MES VOTO. 6.2 E he nse gre Rare. 4 192%, 
“ 10, 1880 2... cee eee ee errr eee 191 w -10.1670 262 ohh Be co eae ea es 178% 
“ 11, 1860 .....sesssseseerereese 192 © 94 Er A E E E 17 
“ 12, 1640 53 ene ee eee ee eae ee 182 12-1590 il eee ha ew See econ eas 16 
13: 1690 is. warinn eos eae aes 184 13, 1810 ss hen coe erence ses 189% 
14, 1850 0... eee eee ee eee ee 191% 14 18l0 ne pe co EnEn nak ae 189 14 
© 15, 1980 ......sssesusrerreesess 197 15; 1780 reee eee EEE ee eas 183 
16, 1650 1... ee ee ee eee eee 182 16. 1860 cscs eaeew baa aes 184%, 
17 1820 ccona ese use eas 189 17. 1910 ct ou E Cees 192% 
48, 1690 2... eee eee terres 183 18.1570 qo ki mad woe ears aetna 173 
“ 19, 1750 re 187 19, 1700 26.4 8644 cake eer Ss uan y ae 171% 
© 20, 1800 ....-. cee eee ee teeters 191 20, 1800). vaceek BS a ee E 183 
© Oi. 1870 neh tase pomecremaee ees 196% 21 IT50 ck tach p md aa on bah araiss, aus 185 
29 VERO! eres g ten a E 19 DO TTA re ae e e e y d 185 
as OR RIO errre teeseen Ep ENa 197% OF 1710. hatin GaGa 188% 
a DA, JTO ee re ere 18 DA TRIO a war cae hee cee Gee es 191 
OR 1760 ccucae end ie sake iwe ONES 196 20 ALO: oho e tame ee eed. Soe aes 184 
“ 26, 1670 2. cc we ccc e eee e renee 176 20, 16410 oie ewe he eat sl adh eles 169 
“ 27, 1680 6 vos k sad oat awee eee e 184 ST ARLO ars ate eo A ER E ieee 189 
“ 2R, 1770 cnc kh le bose eae ewe 185 286 1800 honea a eee a A ts 185 
“ 29 1820 Loc wee wee eee e tte ene 188 
it 280° IRG6O roro rerata as iaa 19214 49090 5117 
4° 31, 1860 2. cee ea cern e es 197 
56140 589214 
Total kilowatt-hours for January and February................. 105,230 
Total oil used for January and February.....................- 11,009.5 gallons. 
Average kilowatts per Gay.....-..-ee cece cere eter e ence cn eeee .. 1,783 
Average oil per ay.........sessossreseseererrerrrreresesseeno 185.4 gallons. 
Average oil per 100 kilowatt-hours..............eee cesses eeee 10.4 gallons 
Average oil per kilowatt-hour..........ssesessessseeesseesereno i .104 gallon 
Average cost per kilowatt-hour, @ 3 cents...................-.. $0.00312 
Rated kilowatt capacity of plant........esssssessveseneseoseso 240 kilowatts 
Average kilowatts per hour........s.ussesreseresssesseseseeseo 74.3 kilowatts. 
Averare load-factof coo 5.dn6 caters oe ynni hee awed ee ewes 30.54 per cent. 


fuel (either crude or fuel oil), under the 
purchaser’s usual conditions of operation, 
will not exceed twelve and one-half gal- 


kilowatt-hours delivered daily during the 
months of January and February, and 
also show the average kilowatt output to 
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be 74.3 kilowatts per hour, or about 30.54 
of the rated kilowatt capacity of the plant 
installed. These data show that the com- 
pany is not only fulfilling its guarantee, 
but operating twenty per cent below the 
guarantee on a variable and difficult load, 
as demonstrated by the ammeter chart. 
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the records of the operating engineer The Conditions for Sparking at the 
show the consumption of fuel and the 


Break of an Inductive Circuit. 

An attempt is made in an article by 
Mr. J. C. Hubbard in the Physical Review 
(Lancaster, Pa., March) to establish a re- 
lation existing between the rapidity with 
which the break in an inductive circuit 
takes place and the constants of the system 
which will prevent sparking. The author 
considers the subject at first theoretically 
and deduces an approximate formula, 
which shows the relations between the con- 
stants of the apparatus and the velocity of 
the break which will prevent a spark. The 


‘equation indicates that this velocity of 


break is roughly proportional to the fre- 
quency and to the excess of the maximum 
potential over the minimum spark poten- 
tial. The matter was investigated experi- 
mentally by arranging a circuit, in which 
a capacity and an inductance were con- 
nected in series with a small storage bat- 
tery. In parallel with the capacity was 
placed an interrupter in series with a re- 
sistance for regulating the current through 
this circuit, and in parallel with this in- 


-terrupter circuit was placed an electrom- 


eter connected idiostatically. The break 
was made by means of a drop chronograph 
arranged so that the velocity of separation 
would be equal to the velocity of the fall- 
ing weight. Data obtained for this ap- 
paratus gave a parabolic curve concave 
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toward the axis of electrometer deflections | 


and convex toward the current axis. How- 
ever, when the adjustment was not exact- 
ly right, values were obtained lying be- 
tween the curve and the current axis. 
When a reading in this region was secured, 
careful examination of the contact showed 
that slight sparks occurred. The follow- 
ing are the general conclusions of the 
investigation: the necessary velocity of 
break, as determined experimentally, is a 
linear function of the initial current. For 
a given current this velocity increases in 
value in a consistent manner with the ap- 
proximate equation mentioned. The ve- 
locity diminishes according to the equa- 
tion with a diminution of the inductance. 
The results enable a limit to be placed on 
the velocity of break necessary to prevent 
a spark at the break of an inductive cir- 
cuit if the inductance capacity and initial 
current are known. The necessary velocity 
will be lessened by any condition which 
causes the absorption of energy from the 
primary, such as a closed secondary, hys- 
teresis, heat losses, ete. The method of 
experimenting was found very satisfactory. 


Two Important Tunnel Proposals. 

Some of our more important railroads 
are considering the question of reducing 
the height of the summit elevations on 
the main line of their systems by the con- 
struction of lengthy tunnels. According 
to recent dispatches, the Pennsylvania 
Railroad Company is about to lower the 
summit of the Alleghany mountain divi- 
sion by driving a great tunnel, which will 
be either nine miles or eleven miles in 
length, according as one or other of two 
alternative surveys is adopted. On the 
eastern slope the road would enter the 
tunnel in the vicinity of the Horseshoe 
Curve; on the western slope the portal 
would be in the neighborhood of Crescent. 
At present, the enormously heavy traffic 
of this road has to be hauled over a summit 
which is 2,160 feet above mean sea level, 
and by the construction of the tunnel, 
this would be cut down probably to about 
1,500 feet. The importance of the re- 


duction ig not shown by the mere state- 
ment of reduction of vertical height; for 
on the eastern slope the grade is particu- 
larly steep, and the portion of the summit 
line that would be eliminated has an 
average grade, we believe, of something 
like two per cent. Another road, which 
has an important tunnel under considera- 
tion, is the Lehigh Valley Railroad, which 
by a change in the location of its line, 
and the construction of seven miles of 
tunnel through the mountain range in 
which the Lehigh river has its source, 
will eliminate many miles of heavy grade 
and reduce its summit elevation by several 
hundred feet—Scientific American. 
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LIGHT EMITTED BY NON-CONDUCTORS 
UNDER ELECTRICAL EXCITEMENT. 


BY ALFRED WILLIAMS. 


If a piece of crystalline quartz, spar or 
any transparent or translucent material 
possessing considerable dielectric capacity 
and crystalline or cleavable structure is 
interposed in an electrical circuit of high 
potential and frequency, a brilliant white 
light is emitted.“ The emission continues 
only while the current flows. 

The phenomenon observed in this ex- 
periment naturally suggests a considera- 
tion of the structural qualities of the non- 
conductor on the result obtained. A solid 
piece of glass measuring three by two 
centimetres is now interposed in the cir- 
cult, and, as may be expected, no lumi- 
nosity is observable. Replacing the solid 
piece by a large number of small glass 
cubes of varying sizes, the light is at 
once apparent, but much feebler than in 
the experiment with quartz, ete. The ob- 
vious inference is that the spaces separat- 
ing the cubes, though imperceptible and 
immeasurable, are vast compared with 
those of natural crystallization; this is 
proved to be the case, as the application 
of perpendicular and horizontal pressure 
on the pile of cubes immediately increases 
the intensity of the light. 

Assuming intimacy of adhesion, as 
shown in the last experiment, to be an 
important factor, it necessarily follows 
that artificially produced fractures should 
still further increase the luminosity. The 
solid piece of glass, previously used, is 
now heated and plunged suddenly into 
cold distilled water. On cooling and thor- 
oughly drying the mass is found to be 
fractured throughout and instead of trans- 
parency possesses translucency. This is 
now placed in the circuit and lights up 
with a brilliancy rivaling that of the 
quartz, 

These experiments were made by the 
writer two years ago and many others have 
been made from time to time in an en- 
deavor to more closely understand the phe- 
nomenon. ‘The emission of the light is 
not caused by heat, the temperature being 
entirely inadequate. 

THEORETICAL CONSIDERATIONS. 

The action may be expressed as follows: 
when electricity flows between the contact 
surfaces of two non-conductors of similar 
or dissimilar specific inductive capacities 
a condition of molecular excitement is set 
up which radiates light waves. 

Capillary force furnishes a somewhat 
striking analogy in the well-known ex- 
periment with glass plates and a drop of 


459 


water. If a small quantity of water be 
inserted between two glass plates slightly 
inclined to each other a force is set up 
sufficiently powerful to draw the plates to- 
gether and frequently to bruise or break 
them. The mechanical force caused by the 
introduction of a drop of water is enor- 
mous and consequently the molecular agi- 
tation must be terrific. 

In this case the flowing of the molecules 
of a liquid compound between plane sur- 
faces separated by a comparatively great 
distance caused a display of molecular en- 
ergy manifest by actual disruption of the 
plates. That the plates are separated by 
a distance sufficiently great to be easily 
visible should be borne in mind in refer- 
ence to the fact that the interposed sub- 
stance was, compared with electricity, 
bulky and coarse.: Perhaps if electricity 
were as “coarse” as water the light would 
be emitted from plates as far apart as 
those in the capillary experiment, as we 
find that on diminishing the distance be- 
tween the plates by pressing them close 
together electricity passing between causes 
a molecular excitement of the order neces- 
sary to the production of light. 

Continuing the experiments on the above 
hypothesis, half a dozen thin and chemi- 
cally clean microscope slides are firmly 
bound together and placed in the circuit. 
The discharge passes mainly between one 
pair of plates emitting a feeble white light. 
On increasing the potential until one of 
the plates fractures, the electricity at once 
concentrates its pathway down the frac- 
ture and throws out a light of very great 
brilliance and intensity. 

A group of well formed, transparent 
quartz crystals is perhaps the most effec- 
tive of any of the substances investigated, 
but probably is so mainly on account of 
the intimate adhesion of its naturally 
formed crystals. 

These experiments suggest an explana- 
tion of Piezo-electricity. Certain crystals, 
such as cale spar, possess the power of 
becoming electrified on pressure being ap- 
plied to them by dry fingers. Presuming 
such pressure varies the degree of adhesion 
between the contact surfaces, as indeed 
it must, it follows that some correspond- 
ing change must take place in the relation- 
ship of position and affinity of the atoms 


and molecules of the crystal and the per- 
vading ether, the resultant manifesting 
itself as electrification. If the pressure 
could be applied by the fingers with very 
great frequency it is conceivable that light 
would be emitted instead of something 
causing electrification. The passage of 
electricity between the contact surfaces 
possibly acts in this way, but more vigor- 
ously and frequently. 
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THE NEW YORK, NEW HAVEN & 
HARTFORD SINGLE-PHASE ELEC- 
TRIC RAILWAY EQUIPMENT.' 


BY B. G. LAMME. 


In the past few months two contracts 
have been taken by the Westinghouse Elec- 
tric and Manufacturing Company for sin- 
gle-phase railway equipment involving lo- 
comotives of steam railway size. These 
are for the equipment of part of the New 
York, New Haven & Ilartford Railway sys- 
tem and for the electrification of the St. 
Clair or Sarnia tunnel, under the Detroit 
river, on the Grand Trunk Railway. The 
former equipment will operate under high- 
speed passenger service conditions, while 
the latter approximates freight locomotive 
conditions. | 

In the case of the New Haven single- 
phase equipment, the problem is somewhat 
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part embodies many features which have 
been carried out further than ever before, 
it may be of interest to describe it as a 
whole. 

GENERATING PLANT. 


The main power-house is at Riverside, 
about three miles from Stamford. The 
generators in this power-house are to be 
driven by steam turbines. The machines 
have single-phase ratings of 3,750 kilo- 
watts, or about 5,500 kilowatts on three- 
phase, the armature winding being such 
that three-phase current can be obtained 
from the same machine. The generators 
have two poles and at 1,500 revolutions 
per minute give 3,000 alternations per 
minute or twenty-five cycles per second. 
A 5,500-kilowatt, three-phase, two-pole, 
1,500 - revolution - per - minute generator 
would have been considered an impussi- 


SINGLE-PHasE MOTOR Car. 


complicated by the fact that the locomo- 
tives must operate on direct current over 
the New York Central part of the New 
Haven system, and on alternating current 
on its own part of the line. However, 
this complication is not nearly as great as 
would appear at first thought, for the type 
of locomotive chosen is one which adapts 
itself well to both classes of service. How- 
ever, there is necessarily some duplica- 
tion of parts on the locomotive, such as 
the collecting devices, certain details of 
the controllers, wiring, ete. On the other 
hand, it is surprising how many parts are 
common to both classes of service. As the 
New Haven equipment in its alternating 


` i + eae ASA 
rom a paper entitled ` Alternating-Current 
El PR T rema or Heavy Railway Service,” read 
before the New York Railrvad Club, March 16. 
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bility only a short time ago. The design 
of these generators was one of the difficult 
problems in this undertaking. The diffi- 
culty, however, was in designing the ma- 
chines in the first place, and after a suit- 
able construction was worked out, the 
manufacture of these machines appears to 
be comparatively easy. The machines have 
an ample margin, both electrically and me- 
chanically, and they are particularly well 
adapted for handling inductive loads. As 
an illustration of unusual conditions met 
with in the design of such machines, I will 
mention that a single complete armature 
coil weighs about 600 pounds. However, 
ax the machines have only two poles, the 
total number of armature coils is relative- 
ly small. Asa machine in such service is 
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liable to have rather short-circuits at times 
the armature end windings are extremely 
well braced. 

As these machines are to feed directly 
into the trolley system, they are wound 
for the normal trolley tension of 11,000 
volts, and in consequence one terminal 
of each machine is always grounded when 
in service, as in usual practice with direct- 
current railway generators. This point has 


DRIVING-WHEEL WITH Caps REMOVED To SHOW 
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been fully kept in mind in the design of 

these machines. 

As the New Haven company contem- 
plates operating certain existing direct- 
current. systems from this power-house, it 
was decided to add an additional leg to 
the armature winding, so that three-phase 
currents could be obtained for feeding into 
rotary converter stations for furnishing 
direct current for some direct-current lines 
which, at the present time, can not be 
conveniently changed to straight alternat- 
ing current. The New Haven company 
also has other fields for three-phase power 
which it proposes to take care of as soon 
as it is feasible to do so. 

The steam turbines for driving these 
generators are of the well-known Westing- 
house-Parsons type. On account of the 
large output and high speed an unusually 
good performance is indicated. The en- 
gines are designed for the single-phase 
ra ting of the generators, as it is anticipated 
that the heavy service and the load peaks 
will be due to the railway load. 

OVERHEAD TROLLEY SYSTEM. 

As 11,000 volts will be applied directly 
to an overhead trolley and as the trolley 
system will span from four to six tracks, 
it is evident that a very substantial over- 
head construction must be used. The con- 
struction of this overhead system 18 one 
of the most interesting features in this 
whole electrical system. 

The trolley system is to be suspended 
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from steel bridges which span from four 
to six tracks normally, and even a greater 
number at special points. These bridges 
are placed at intervals of about 300 feet 
and at points about two miles apart, 
heavier structures called anchor bridges, 
are placed. | 

The steel cables which support the trol- 
ley wire proper are supported by massive 
insulators on the bridges. Two cables are 
used for each wire and form a double 
catenary suspension carrying the trolley 
wire by means of triangular supports. The 
double system of suspension gives increased 
stiffness to the trolley construction. -The 
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boring wires out of service. The two feed- 
er wires just mentioned are carried the 
whole length of the alternating system, 
and by means of these and the arrange- 
ment of automatic switches, any entire 
section of four or more trolleys could be 
cut out of service and the sections beyond 
can be kept in service. 

The trolley wire has a nominal height 
of twenty-two feet above the track. This 
height will vary a few inches up or down 
with wide variations in temperature. The 
pantagraph type of trolley used on the 
locomotives has an effective range of about 
eight and one-half feet and therefore a 
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with ice as given above. Allowance is 
made for double these pressures in sum- 
mer when there are higher wind velocities, 
but under this condition the cables will be 
of much smaller diameter in the absence 
of ice. 

As 11,000 volts is used on the trolley 
system, no transforming stations are nec- 
essary on the part which is now to be 
installed. The high-voltage trolley sys- 
tem will extend about nineteen miles in 
one direction from the power-house and 
about three miles in the opposite direction 
to Stamford. This system could be ex- 
tended in the latter direction approxi- 
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triangular supports are placed about ten 
feet apart. The steel cables have a total 
sag of about six feet, while the trolley 
Wire itself is maintained in a practically 
horizontal] position. 

At points corresponding to the anchor 
bridges: that is, about two miles apart, 
each trolley wire is broken by section 
insulators and is connected to the other 
trolley wires and to two feeder wires 
through automatic circuit-breakers. Other- 
wise each trolley wire, with its cables and 
supports, is insulated from the adjacent 
wires. In this way each wire is sectioned 
and a short-circuit on any one section 
can cut it out without putting the neigh- 


very considerable variation in the height 
of trolley is permissible. 

The overhead system is designed to be 
amply safe under abnormal conditions, 
such as high wind or heavy coating of 
ice. The stresses in the supporting cables 
with a load of ice one-half-inch thick or 
one-inch total, each side, on the cables, 
hangers, ete., will be about one-sixth 
of the ultimate. The stresses in the struc- 
ture due to wind have been figured on 
a basis of sixteen and two-thirds pounds 
per square foot projected surface for the 
cables and twenty-five pounds per square 
foot normal surface for flat surfaces. This 
is on a basis of the cables being covered 
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mately twenty miles further, if desired, 
without transforming substations. There- 
fore about forty miles of the trolley sys- 
tem can be supplied directly from the 
main power-house. With a locomotive load 
representing 4,000 kilowatts about nine- 
teen miles from the power-house and a 
corresponding load fifteen miles away, or 
four miles from the power-house, the drop 
at the end of the line will be about thir- 
teen per cent. This drop is on the basis 
of feeding into the load from one direc- 
tion only. If there were a transforming 
substation about forty miles away from 
the power-house, feeding into the same 
trolley system, then the drop at a point © 
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twenty miles away would not be thirteen 
per cent, but would be considerably less, 
as power would be supplied from both 
directions. It is apparent, therefore, that 
with substations along the line feeding into 
a common trolley svstem, such substations 
could be possibly sixtv miles apart. For 
example, if a transforming substation were 
placed in New Haven about forty miles 
away from the power-house, the drop at 
the midway point between the substation 
and power-house would be equivalent to a 
load on the present system at ten to fifteen 
miles from the power-house. However, 
the above distances between substations 
are so great that it might prove inadvis- 
able to feed more than one or two sub- 
stations from a given plant, two or more 
power plants being installed on a very long 
system. 
THE LOCOMOTIVE. 

The frame, trucks and cab of this loco- 
motive were built by the Baldwin Loco- 
motive Company, on designs developed 
after many conferences between the New 
Haven Railway Company, the Baldwin Lo- 
comotive Company and the Westinghouse 
Electric and Manufacturing Company. 
The design adopted was partially deter- 
mined by the fact that the motor equip- 
ment must be suitable for use on both 
alternating and direct current. This to 
a certain extent controlled the number and 
size of the motors and thus affected the 
construction of the trucks and other parts. 
The results have turned out so well, how- 
ever, that there is every reason to believe 
that this type of locomotive will be used 
in future even where alternating current 
alone is used. 

The mechanical construction of the lo- 
comotive presents many novel and inter- 
esting features which deserve special con- 
sideration. The running gear consists of 
two trucks, each mounted on four sixty- 
two-inch driving wheels. The length of 
wheel-base is eight feet. The side frames 
are of forged steel and to them are bolted 
and riveted the pressed steel bolster carry- 
ing the centre plate. The weight on the 
journal boxes is carried by semi-elliptic 
springs with auxiliary coiled springs under 
the ends of the equalizer bars, to assist 
in restoring equilibrium. The bolsters are 
thirty inches wide at the centre plate and 
are widened, where bolted to the side 
frames, to nearly double this amount, thus 


giving a very strong construction without 


excessive weight. The centre plate which 
transmits the tractive effort to the frame 
is eighteen inches in diameter and will be 
lubricated to permit a perfectly free mo- 
tion in curving. The truck centres are 
fourteen feet six inches apart. 
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Owing to the fact that the entire space 
between the wheels is occupied by the 
motors, it was impossible to transmit the 
drawbar pull through the centre line of 
the locomotive in the usual way. Instead 
of this, strong plate girders heavily cross 
braced are carried outside of the wheels 
and the entire strain of the drawbar is 
carried to these through strong box gird- 
ers having top and bottom plates forty- 
two inches wide. Directly underneath the 
girder at each end is a Westinghouse fric- 
tion draft gear to which the drawbar is 
attached. The entire design lends itself 
to a very strong construction without great 
weight. The cab is built up of sheet 
steel on a framework of “Z” bars. The 
apparatus inside the cab is carried on a 
framework of structural steel, which is 
built into the cab and firmly anchored 
to floor and ceiling. Over each motor is 
a large trap-door which permits easy ac- 
cess to motor bearings, brushes, etc. _ 

The motors are four in number, each of 
250 horse-power nominal capacity, but 
with a continuous capacity of over 200 
horse-power each, or over 800 horse-power 
total. The motors are of the gearless 
type and are wound for a normal full- 
load speed of about 225 revolutions per 
minute. They are connected permanently 
in pairs and require about 450 volts at 
the terminals on alternating current and 
550 to 600 volts on direct current. 

The frame and field of each motor are 
split horizontally and can be removed in 
halves in order to give access to the in- 
side of the field or to the armature. The 
armature is not placed directly on a shaft, 
but is built up on a quill through which 


the car axle passes with about five-eighths 


inch clearance all around. On this quill, 
at each end, are placed bearings which 
carry the field frame. 

At each end of the quill is a flange 
from which projects seven round pins, 
parallel to the shaft, into corresponding 
pockets in the hub of the wheel. Around 
each pin is placed a coiled spring wound 
with the turns progressively eccentric. 
These springs are contained between two 


_ steel bushings, the smaller of which slips 


over the pin, and the larger fits in the 
pocket in the wheel. These springs are 
amply strong to carry the entire weight 
of the motor, but are normally required 
to transmit only the torque of the motor 
and to keep the motor axis parallel to 
the axle. They allow a total vertical move- 
ment of about three-quarters of an inch. 
The end play of the motor, instead of com- 
ing directly on the wheels, is taken by 
strong coiled springs inside of the driving 
pins which press against covers in the outer 
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ends of the spting pockets in the wheels. 
The torque on the motor frame is taken 
by heavy parallel rods which anchor the 
frame to the truck above and below the 
axle. These rods permit vertical or side 
motion of the motor, but prevent exces- 
sive bumping strains from coming on the 
motor driving springs. The entire weight 
of the motor is normally carried on springs 
supported from a steel frame surrounding 
the motor and resting on the journal boxes. 

The motors are internally of the same 
general type which the Westinghouse com- 
pany has been building for some time for 
interurban service. However, due to the 
relatively low speed of the motors, the 
maximum commutator speed is very low, 
being less than 3,000 feet per minute when 
the locomotive is making sixty miles per 
hour. This may be compared with 5,000 
to 7,000 feet commutator speeds which are 
frequently attained in both direct current 
and alternating-current high-speed service 
with fairly large motors. 

One interesting feature in these mo- 
tors is the method of cooling. As a blow- 
er is used in the locomotive for cooling 
the lower transformers, it was decided to 
extend this method of cooling to the mo- 
tors also. In the floor of the cab is an 
air conduit of considerable size, from 
which air is piped to each motor. This 
method of cooling improves the continu- 
ous capacity of the motors, as evidenced 
by the above figures, which show that the 
continuous rating is almost equal to the 
one-hour rating. A further very great ad- 
vantage in this method of cooling lies 1m 
the fact that the motors can be kept very 
clean in this manner, as the inside of the 
motor is kept under partial pressure at 
all times, tending to keep out dust and 
dirt, as all air flow is outward. The ar 
furnished to the motor, being taken from 
the inside of the cab, can be kept rela- 
tively clean and dry. 

On the direct-current part of the line, 
current is taken from the third-rail sys- 
tem; except in the case of some short 
sections at cross-overs fed from an over- 
head trolley on direct current. The mo- 
tors are controlled in the usual series 
parallel method in combination with re- 
sistance, as in ordinary direct-current prac- 
tice. 

On alternating current the motors are 
not operated in scries parallel as on di- 
rect current, but are connected perma- 
nently in a given manner and the supply 
voltage is varied. This gives an equivalent 
of the series parallel, except that the num- 
ber of efficient operating steps is much 
greater. On alternating-current opera- 
tion no resistance is used in regular run- 
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ning, but a slight amount is used in pass- 
ing from one working step to the next, 
this being in the nature of a preventive 
device to diminish the short-circuiting ef- 
fect when passing from one transformer 
tap to another. There are six operative 
voltages, or running points, on the alter- 
nating current, corresponding to six taps 
on the lowering transformer, while there 
are a small number of intermediate steps, 
which are used only in passing from one 
working point to another. Experience has 
shown that the number of steps on alter- 
nating current required to give a smooth 
acceleration is considerably smaller than 
required om direct current. In conse- 
quence the controller is so arranged that 
on alternating current about half as many 
steps are used as on direct current. The 
tests have shown that the acceleration on 
both alternating current and direct cur- 
rent is very smooth. 

There is one feature in the direct-cur- 
rent control which is not generally found 
at the present time on direct-current equip- 
ments, namely, shunting the field for high- 
er speeds. On the series position en di- 
rect current the motors have an efficient 
running point. It is usual railway prac- 
tice to pass from the series to multiple 
position by introduction of resistance, 
there being no intermediate efficient run- 
ning speed. On the New Haven equip- 
ments, however, the type of motor used is 
one which permits an almost indefinite 
shunting of the field without affecting the 
commutation or-operation otherwise, and 
advantage is taken of this to obtain several 
higher speeds by shunting the fields be- 
fore passing into multiple. In this way 
several efficient running points are ob- 
tained between the series and multiple. 
The tests have shown that these motors 
will operate in a perfectly satisfactory 
manner on direct current with their fields 
shunted down to much less than half 
their normal strength. 

When operated on direct current, as 
stated before, the current is fed directly 
to the motors. On alternating current, 
however, step-down transformers must be 
used, as the alternating-current trolley 
voltage is 11,000. The step-down trans- 
formers are two in number, one on each 
side of the cab, in order to balance the 
weight in the cab. It must be borne in 
mind that these transformers are the 
heaviest single pieces in the cab and there 
would be considerable difficulty in plac- 
Ing a single transformer to advantage. 
A further reason for two transformers is 
that an injury to one would not entirely 
disable the locomotive. The transformers 
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are connected in parallel across the high 
voltage, but on the low-voltage side each 
transformer feeds one pair of motors, 
through a separate control unit. ‘Lnie 
means that the controller when operated 
on alternating current consists of two nor- 
mally independent units. 

The main controllers are of the well- 
known Westinghouse  electropneumatic 
unit switch type. The design, however, dif- 
fers somewhat from the straight direct- 
current type, due to the fact that switches, 
blow-outs, etc., must operate on both al- 
ternating and direct current as many parts 
of the controller are common to both. It 


may be mentioned also that the reversing | 


switches are of the unit switch type. 

The main controllers are operated from 
master controllers at each end of the cab. 
The controller system is arranged for mul- 
tiple unit operation so that two or more 
locomotives may be toupled to the same 
load. 

In addition to the controlling and trans- 
forming apparatus there is a number of 
auxiliary parts, such as two air compres- 
sors driven by motors which can be op- 
erated on either alternating current or di- 
rect current; two blowers driven by simi- 
lar motors, for furnishing air to the trans- 
former and motors, and to the direct-cur- 
rent rheostat. It may be mentioned that 
the air which passes through the trans- 
formers is also sent through the rheostats. 
When operating an alternating current 
the transformer is heating the air which 
passes through, and this air would not be 
very effective in cooling the rheostat. How- 
ever, when running on direct current the 
transformer is idle, and the air passing 
through becomes effective in the rheostat. 

In addition to the above auxiliary ap- 
paratus there are oil circuit-breakers for 
the high-tension  alternating-current 
switches for throwing from alternating 
current to direct current, and many details 
which would be found in any electric lo- 
comotive. There is also a steam gener- 
ator in the cab for the purpose of gen- 
erating sufficient steam for heating the 
coaches in cold weather. 

The locomotive is equipped with devices 
for collecting both alternating and direct 
current. For the latter there are eight 
collecting shoes, four on each side of the 
locomotive, arranged in pairs of two each. 
There are, of course, two pairs on each 
side, one at each end, for the purpose of 
bridging such gaps as are necessary in 
the third-rail system. There must be shoes 
on each side, as the locomotive must be 
able to make contact with the third rail 
when turned end about. These direct-cur- 


463 


rent contact shoes must also be able to 
work on two forms of third rail, one in 
which the shoe runs under the rail and 
the other where the shoe runs on top of 
the rail. The locomotive is provided with 
a pantagraph low-tension overhead direct- 
current trolley to conform with certain 
New York Central requirements. 

For collecting alternating current the 
locomotive is provided with two panta- 
graph type higi-tension bow trolleys. Each 
trolley has a capacity to carry the total 
line current under average conditions, but 
two are provided to ensure reserve ca- 
pacity. 7 ' 

Each of these locomotives is to be able 
to handle a 200-ton train in local service 
on a schedule of twenty-six miles per 
hour, with stops averaging about two miles 
apart. In order to make this average 
speed the maximum speed will be about 
forty-five miles per hour. 

One locomotive will also be able to han- 
dle a 250-ton train on through service. 
For heavier trains than this it is intended 
to couple two locomotives together and op- 
erate them in multiple. This presents no 
difficulties, for, as stated before, the lo- 
comotives are fitted up for the multiple 
unit system of control. 


Electrolytic Tin Refining. 

Dr. H. Mennicke, in Elekrochemische 
Zeitschrift, December, 1905, shows that 
the electrolytic refining of “work-tin” with 
a tin fluosilicate solution would be prac- 
ticable and profitable. Among the ad- 
vantages are the preparation of chemically 
pure tin, which commands a high price 
and is especially suited for making tin 
salts, tin oxide, etc. His conclusions are 
as follows: 

1. The preparation of the tin electro- 
lyte is much more difficult than that of 
the corresponding lead solution. 

2. The removal of hydrofluoric acid 
from the solution is not necessary. 

3. The regeneration and purification of 
electrolyte is more difficult than in the 
Betts lead process. 

4. The current yield is lower than in 
Betts process. 


5. Solid refined tin can be obtained un- . 


der certain conditions. 
6. The electrolytic refining of tin is 
economical in the absence of much lead. 


The removal of copper, bismuth and anti- 
mony is easy. 

7. The extraction of tin from lead-tin 
alloys is possible, but not economical. 

8. A combination of electrochemical 
and chemical processes for refined lead 
alloys is not economical.—Hngineering 
and Mining Journal. 
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Possible Fields for Electric Service. 

The accompanying table has been pre- 
pared by the Cooperative Electrical De- 
velopment Association, Cleveland, Ohio, 
showing the ratio of the population in 
the whole state to that portion of the 


population where electric service is avail- 
able: 


(a) The number of cities and towns. 


(d) Population census of 1900. 
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A New Carbide Furnace.' 

The manufacture of calcium carbide be- 
ing a simple chemical process and not an 
electrolytical one, it is remarkable that the 
results obtained in practice are far below 


what are theoretically possible. 


The pre- 


cise temperature required for the reaction 
CaO + C, = CaC, + CO is still a matter 


(b) Population of cities and towns where electric service is available. 
(c) Number of light, heat and power plants. 


(e) Per cent of total population where electric service is available. 


STATES. A B C D E 

Alabama ens a ose wing iekeed 54 246,769 45 1,828,697 13.49 
Arizöna bhai cite eel Ole Sales 16 41,946 14 122,931 34.12 
Arkansas scsi ceed dhs eedwex 62 173,654 63 1,311,564 13.24 
California -ccc dase. aciawe see e ys 186 968,456 175 1,485,053 65.21 
Colorado ........ cece ee eee 69 309,447 79 539,700 57.34 
Connecticut ................0. 84 667,568 50 908,355 73.49 
Delaware ............ecceeeene 11 97,292 9 184,735 52.67 
District of Columbia .......... 1 278,718 1 278,718 100.00 
Florida arsure nessen Ea zaai. ol 132,329 36 528,542 25.04 
GeOreiae sourate EA 81 406,352 78 2,216,331 18.33 
Idaho erorik Gots Sk ees 37 42,203 34 161,722 26.10 
TROIS: oo eteidn 9 wee Ke ws arene decry 394 2,968,077 397 4,821,550 61.56 
Indiana cot ele eles teea 177 999,724 190 2,516,462 39.73 
Indian Territory .............. 27 42,756 27 391,960 10.91 
LOWE: hoes tan daace Tea a 201 749,486 202 2,231,853 33.58 
Kansas ....ssssssnasesosssses. 83 404,252 87 1,470,495 27.49 
Kentucky casi oes i veekenntadt 78 497,307 83 2,147,174 23.16 
Louisiana sees as ease eg he eK 37 410,557 38 1,381,625 29.71 
Male! erare rine aUa 87 329,050 75 694,466 47.38 
Maryland 62 650-642scense eeheees 32 607,787 36 1,190,050 51.07 
Massachusetts .............0.5. 167 2,410,769 126 2,805,346 85.93 
Michigan .............00.000ue 249 1,167,339 240 2,420,982 48.22 
Minnesota «046 As Sed te 4s bashes 159 745,890 171 1,751,394 42.59 
Mississippi ................... 68 175,674 66 1,551,270 11.32 
Missouri ............ 0c cece ee 146 703,767 154 3,106,665 22.65 
MODCONA: i235 66.25 Kado eh aed 24 97,937 29 243,329 40.24 
Nebraska ............c cee eeeee 73 288,716 74 1,068,539 27.02 
Nevada 428 68-28 nereta eee ib % 10 17,372 7 42,335 41.03 
New Hampshire .............. 68 270,992 55 411,588 65.84 
New Jersey ..........2cecceees 154 1,432,524 97 1,883,669 716.05 
New Mexico ................0-. 13 34,251 13 195,310 17.54 
New YORK: (i606 ss4 cess dee leek 336 5,550,859 295 7,268,012 76.37 
North Carolina ............... 62 231,930 59 1,893,810 12.25 
North Dakota ................ 25 49,086 .26 319,146 15.38 
ORO: errre occads eee eee ene 268 2,199,008 274 4,157,545 52.89 
Oklahoma ocsdna done owes ens 22 74,655 21 -398,245 18.75 
OrERONM -s5-occicwiidat tees cesnen as 56 168,995 45 413,536 40.86 
Pennsylvania iss. cciaetes ces 396 3,705,916 317 6,302,115 58.80 
Rhode Island ................. 20 331,665 13 428,556 97.39 
South Carolina ............... 48 203,700 46 1,340,316 15.19 
South Dakota ................ 35 64.857 35 401;570 16.15 
Tennessee 2.665 Vie es adcweedea 73 385,504 - 67 2,020,616 19.07 
Texas errira oerna Erain eee Ea 151 662,330 162 3,048,710 21.72 
VEAD EEE eee aes 23 102,524 20 276,749 | 37.04 
Vermont ....essessssosesesssos 61 151,536 48 - 343,641 44.10 
Virginia cass2ksusas oeeeawe ed vs 55 380,714 53 1,854,184 | 20.53 
Washington .....ssssssesese. 61 269,216 58 518,103 51.96 
West Virginia ................ 53 171,598 52 958,800 17.90 
Wisconsin .......... ccc cece eee 181 947,742 178 2,069,042 45.80 
WYOMINE “scolar denwoscentawnas 18 40,296 18 92,531 — 43.55 

POta li ich Shas ww eee en 4,828 33,411,090 4,538 75,997,687 43.96 


National-Interstate Telephone 
Association. 


The annual convention of the National- 
Interstate Telephone Association will be 
held in Chicago, Ill., at the Auditorium 
Hotel, June 26, 27 and 28. The change 


of place to Chicago from St. Louis, Mo., 
as previously announced, was authorized 
by the executive committee at the request 
of many prominent telephone men, in view 
of the fact that the Kinloch Telephone 
Company, of St. Louis, will be cutting over 
to its new switchboard at the time of the 
convention. The request has been made 
that the association meet in St. Louis next 
year, when it will be entertained in a more 
desirable manner. 


of doubt. Assuming it to be 3,300 degrees 
centigrade, the theoretical yield would be 
39.75 hundredweight of 100 per cent. car- 
bide per electrical horse-power per year, 
working continuously. 
This is obtained as follows: 

Calories. 

To reduce 56 grammes CaO requires.. 145 


To raise 56 grammes and 36 grammes 
C. to 3,300° C. requires............. 79 


Deduct calories 


by the 
formation of CO 


disengaged 


Calories required for the production of 
U4 grammes CaC, = ...........00000 195 


It is probable that energy is given out 


1 From the Chemical Trade Journal “London: 


Vol. 48—No. 12 


by the formation of CaC,, but as the 
amount of this is doubtful it is left out 
of the calculation. 

If 195 calories produce sixty-four 
grammes Ca,C, then 5,646,205 calories 
(one-horse-power-year) will produce 35.75 
hundredweight of 100 per cent quality and 
proportionately more of the standard 
commercial quality. The actual results 
obtained in most factories fall far short 
of this, being about twenty-five hundred- 
weight per horse-power-year. In the above 
calculation the energy is estimated at the 
electrode terminals in the furnace, there- 
fore any leakage that occurs must be looked 
for within the furnace. Making due al- 
lowance for loss of heat by diffusion, which 
can be reduced to a small amount, the 
leakage must therefore occur between the 
electrodes, and being thus located the cause 
of the loss becomes explicable. It is the 
general practice in dealing with chemical 
processes, no matter at what temperature, 
to ascertain the most suitable rate for 
feeding the raw material into the vessel, 
and also the minimum time necessary to 
complete the reaction and remove the fin- 
ished product. It may safely be stated 
that this principle has not been applied 
to the manufacture of carbide of calcium, 
and the chief cause of the great difference 
between the theoretical and practical yield 
is traceable to neglect of this principle. 
The “tapping” or running-off furnace goes 
some way toward fulfilling the above con- 
ditions, but experience has proved that 
this design still leaves much to be de- 
sired. 

If a suitable mixture of ground carbon 


-and lime can be delivered with precise 


regularity to the space between the elec- 
trodes, and with equal regularity be re- 
moved immediately it is transformed into 
carbide; and if, at the same time, pro- 
vision is made for the escape of the car- 
bon monoxide gas; and if the electrodes 
are protected from the air, then these con- 
ditions should produce a yield that ap- 
proaches what is theoretically possible. 
These conditions appear to have been 
sought for in a modification of Borcher’s 
English patent 6,061 of 1899, which de- 
scribes a cake of raw material being fed 
into the space between two stationary ver- 
tical electrodes. In this apparently sim- 
ple arrangement there are drawbacks, such 
as the consumption of the electrodes owing 
to the presence of air, the fusing and 
breaking up of the cake before it reaches 
the position of critical temperature, and 
the disturbance caused by the violent evo- 


lution of CO. 
This is only one of the numerous devices 
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which have for their object the principle 
previously described. The furnace shown 
in the adjoining sketch combines all the 
conditions required for obtainine the high- 
est possible yield. It has recently been 
worked on a large scale, and has produced 
a yield of carbide equivalent to 30.5 hun- 
dredweight per electrical horse-power per 
year. 

The leading features of the furnace are 
the production of a continuous horizontal 
ingot of carbide instead of a vertical cne, 
electrodes protected from the air, regular 
feed of the raw matcrial, automatic re- 
moval of the finished product without 
waste of energy in reheating, and insignifi- 
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square, presents one of its corners toward 
the charge being drawn against it, thus 
enabling it to plough its way through. Dur- 
ing the movement the loosely packed ma- 
terial is manipulated so as to keep the 
end of the vertical electrode covered and 
protected from the air. The carbon mon- 
oxide gas is allowed to blow through 
the holes in the side plates. When the 
furnace has traveled its full length the 
starting end has been already discharged 
and made ready for a new cake to be 
formed. The vertical electrode is then 
raised, the furnace is hauled back to ‘its 
original position and the operation can 
thus be carried on continuously. The floor 
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CALCIUM CARBIDE FURNACE. 


cant cost of construction and upkeep. It 
can be repaired even while working. It 
consists of a long shallow cast-iron trough. 
The side walls are formed of separate 
vertical cast-iron plates with flanges at 
the bottom, by means of which they are 
clamped to the bottom plate or floor of, 
the furnace by G clamps. Any of the 
side plates can be thus quickly replaced 
when burnt. Holes are provided in the 
side plates for the escape of the carbon 
monoxide gas in the well-known manner. 
The electric current is conducted to the 
lower electrode by means of flat copper 
tapes which run along each side of the 
furnace, and are gripped by clamps be- 
tween the flanges of the side plates and 
the floor plates. The furnace is mounted 
on a trolley running in channel-iron rails. 
The upper vertical electrode is maintained 
in a vertical stationary position by means 
of the arm and insulated roller pressing 
against it. 

The operation ‘is started at one end of 
the furnace exactly in the same way as in 
the usual vertical type of ingot furnace. 
When the ingot has reached a height of 
a few inches, the floor of the furnace is 
covered with a layer of the raw material, 
which is “battered” down into a hard 
cake, and the furnace js then filled up 
nearly to the top with more loosely packed 
material. The furnace is slowly hauled 
by means of the winch in a horizontal di- 
rection. The upper electrode, which is 


of the furnace is covered with a layer of 
roughly granulated coke run in with pitch 
to protect the cast iron. It will be seen 
that the lower electrode consists of that 
part of the furnace floor that is imme- 
diately beneath the upper electrode dur- 
ing any part of the operation. 

A large number of small water powers 
in Great Britain are to-day standing idle 
which could be profitably employed in 
manufacturing calcium carbide. In most 
cases these powers, varying from 200 to 
400 horse-power, are already “harnessed” 
to old-fashioned wheels, and very little 
capital would be required to substitute 
modern turbines for the water-wheels and 
thus obtain the maximum power. By the 
adoption of the furnace described, carbide 
of calcium can be produced at a cost of 
$35 per ton from a 200-horse-power plant. 
This estimate does not, of course, cover 
interest on the original capital outlay for 
head and tail-race, ete. If this is “written 
off,’ the above estimate includes interest 
on new capital and all other charges. 
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The Michigan Central (the Niagara 
falls route) has published a handsome 
calendar beginning with March and run- 
ning until February of 1907. In addi- 
tion to the monthly calendar cach page 
contains views along the route of the 
Michigan Central and illustrations of the 
various limited trains of this service. 
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Trolley-Supporting Device. 
An improved trolley-supporting device 
has been invented by Alexander Palmros, 


-Columbus, Ohio, and he has assigned it to 


Joseph A. Jeffrey, of the same place. 
(813,515, February 27.) One of the ob- 
jects of the invention is to provide for the 
current-transmitting device of such a car, 
a support and controlling mechanism by 
which the wheel of the current-trans- 
mitting device will be pressed laterally 
against the side of the conducting-wire, 
so that the transmitter shall be independ- 
ent of the vertical dimensions of the en- 
try, but shall rather depend upon the space 
crosswise or lateral of the latter, which is 
generally ample. The conductor-wire in 
such places as mine-entries can be ar- 
ranged in a vertical plane, which is at all 
points substantially parallel to that of the 
track—that is to say, so that there shall 
be but little variation horizontally from 
the vertical planes of the track—and can 
therefore employ positively acting stops, 
which will permit the trolley wheel to 
vary its position horizontally within suffi- 
cient limits, but prevent it or its pole from 
striking the vertical wall or any objects 
along the side of the passageway or entry, 
the present construction in this latter re- 
spect being superior to those emploving up- 
ward pressed or “underrunning” trolleys, 
for which there must be provided a wide 
range of vertical movement and which are 
therefore apt to be forced upwardly vio- 


TROLLEY-SUPPORTING DEVICE. 


lently against the roof of the mine in case 
the wheel escapes from the wire. The in- 
vention consists in the combination of an 
electric car or locomotive, a trolley 
adapted to bear laterally against a con- 
ductor, a horizontally rotatable carrier for 
the trolley adapted to be turned to re- 
verse the trolley from a forward position 
to a rearward position, a coiled spring ar- 
ranged within a chamber in the car, 4 
holder or support on the car for the trol- 
ley carrier, a shaft or rod supported in 
the holder and extending into the spring- 
chamber, means for connecting the shaft 
or rod with the trolley carrier, and means 
connecting the shaft or rod with the spring 
whereby the trolley will be held against 
the conductor with a uniform pressure 
whether the latter is in its forward posi- 
tion or in its rearward position. 
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Method of Producing Waves of Frequency 
Intermediate between Heat Waves 
and Hertzian Waves. 

There is a considerable gap of unex- 
plored wave-lengths intermediate between 
those of Hertzian waves and what is com- 
monly known as heat. The shortest Hert- 
zian waves which have heretofore been 
produced are of the order of one milli- 
metre in length. In this communication 
Professor Reginald A. Fessenden de- 
scribes a method of obtaining waves of 
intermediate length. The method was dis- 
covered by the author some years ago, 
but he has been unable to carry on any 
work with it. If two copper rods are 
placed against the plane surfaces of two 
plano convex lenses having the convex sur- 
face directed toward each other and sepa- 
rated by a very short air-gap, and are 
charged from a source of high potential, 
discharges will take place across the gap 
between the lenses, and these discharges 
will have short wave-lengths. If the lenses 
be replaced by metallic bodies the ca- 
pacity of the system will be considerably 
increased and the wave-lengths consider- 
ably lengthened. But with glass lenses, 
as described, the wave-lengths of but a 
few ten-thousandths of an inch are ob- 
tained, and there appears to be no neces- 
sary limit to the frequency. Inert gases 
of the helium type seem to give the best 
results, but good results are obtained by 
using quartz lenses in air. Quartz is 
used because it does not seem to become 
2onducting when heated by the passage of 
the discharge, as does gas. For this rea- 
son the wave-length remains more con- 
stant.—Abstracted from Nature (Lon- 
don), March 1. 


The Operation of Circuit-Breakers and Fuses. 


An experimental study of the operation 
of circuit-breakers and fuses has been 
made by Messrs. E. W. Marchant and 
F. A. Lawson. A circuit-breaker of the 
inverse time element type was connected in 
series with a number of fuses. The break- 
er was adjusted until it opened at the 
current required to blow the fuses, and 
then by means of a switch it was thrown 
in series with the fuses. It was found 
that with a normal fusing current of ten 
amperes a current of twenty amperes was 
required to fuse the wires.and open the 
circuit-breaker at the same time. With 
a normal fusing current of twenty-two and 
one-half amperes the current required to 
open the breaker and fuse the wires simul- 
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taneously was forty amperes. Intermedi- 
ate points lie upon a line connecting these 
two. A series of experiments was made 
with tin fuse wires to get the necessary 
data for showing the relationship between 
current through the magnetic circuit- 
breaker and fusing current of the wire 
in series that will just not fuse for a given 
setting of the magnetic cutout. This 
curve is rather peculiar and may be called 
the characteristic fusing current curve of 
the circuit-breaker. The area of it may 
be divided into two parts: one in which 
the breaker operates and the other in 
which the fuse melts. With currents be- 
low a certain value the fuse melts and 
the circuit-breaker does not open. With 
currents above a certain value both the 
breaker and the fuse open. At intermedi- 
ate values the breaker alone opens. These 
values were determined for different nor- 
mal fusing currents of the wire. It was 
found that below a certain point the wire 
always melts. An investigation of vari- 
ous kinds of metals as fuse wires pointed 
to the desirability of using fuses with high 
melting points, since such fuses act more 
quickly. It is possible that the use of 
such metals might obviate the necessity 
of a time-limit circuit-breaker.—A bstract- 


ea from the Electrician (London), March 
2. 
a 


Applications of Single-Phase, Alternating- 
Current Motors to Hoisting. 


The difficulty of utilizing single-phase, 


alternating-current motors for hoisting 


purposes lies in the fact that they are 
not self-starting, or, if made self-starting, 
they have but small starting torque. In 
this article M. Emile Dubois discusses 
the various methods of utilizing such mo- 
tors and describes an intcresting auto- 
matic coupling of the hydraulic type, de- 
veloped by the Schuckert company. This 
coupling consists of a flange attached to 
the motor axle. This flange has cut in 
its side two annular chambers, communica- 
tion between which is established through 
a small opening regulated by an adjust- 
able screw. The inner chamber is filled 
with glycerine, and both the inner and 
outer chambers are covered by a flat leather 
diaphragm. This diaphragm, where it 
covers the outer chamber, presses against 
a flange which is normally held in by 
springs and which turns with the flange 
on the motor axle. The back of the for- 
mer flange carries a leather dise, which, 
when slightly shifted axially, is brought 


in contact with a flange attached to the 
pulley from which the drive is taken. When 
the motor is standing still the pressure 
of the springs on the second flange forces 
the glycerine through a simple valve into 
the inner chamber. This motion of the 
second flange releases the flange on the 
pulley shaft so that it runs idle. When 
the motor is started the pulley does not 
turn until the second flange is moved 
sufficiently to bring the leather disc in 
contact with it. This takes some time and 
is brought about by centrifugal action, 
forcing the glycerine from the inner cham- 
ber into the outer one and thus forcing 
out the second flange. The rate at which 
this is brought about is controlled by 
means of the regulating screw mentioned 
above. When the motor is disconnected 
from the circuit the coupling is instantly 
released.— Translated and abstracted from 
[Industrie Electrique (Paris), February 
25. 
a 

A Dry Process of Generating Acetylene. 

The usual method of generating acety- 
lene and calcium carbide is to treat the 
material with water. The gas may, how- 
ever, be obtained if the carbide be brought 
into intimate contact with crystallized 
sodium carbonate, usually known as wash- 
ing soda. The action in this case is to 
set free acetylene and to form water, caus- 
tic soda, lime and chalk. ‘This reaction is 
made use of in the Atkins dry process for 
generating acetylene gas. The generator 
consists of a drum divided transversely 
into three chambers. The drum, as a 
whole, revolves on a horizontal axis. Into 
one end chamber the carbide is introduced. 
The second or central chamber contains 
the soda crystals. The third chamber is 
filled with coke and serves for filtering 
the gas and holding back the dust. This 
generator is revolved slowly about its axis. 
Motion in one direction causes a small 
part of the carbide to enter the second 
chamber, where it comes in contact with 
the soda. If the drum be turned in the 
opposite direction the carbide does not 
pass out, of its chamber, but that portion 
which has entered the second chamber is 
mixed intimately with the soda crystals 
hy means of a stirrer. Acctylene gas is 
then generated, passes through the filter- 
ing chamber out through the hollow axle 
of the drum, then percolates through oil 
and is carried to the holder. It is said 
that by revolving this generator for about 
twenty to twenty-five minutes enough gas 
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can be generated to last a residence for 
twenty-four hours. The generator is fitted 
with a safety valve to protect it against 
excessive pressure, though the pressure 
generated at any time should be slight. 
The mixing chamber has a large cleaning 
door, through which the waste products 
are taken out. These are in the form of 
a dry powder and are removed without 
difficulty. Such a generator is six feet, 
six inches high, and occupies a space twelve 
feet by six feet. This includes the holder 
also, which has a capacity of about 250 
cubic feet, sufficient for 120 burners.— 
Abstracted from Engineering (London), 
March 2. 


4 
Speed Regulation of Single-Phase 
Induction Motors. 

In this section of a study entitled “A 
Contribution to the Theory of the Sin- 
gle-Phase Induction Motor,” Mr. V. A. 
Fynn outlines a number of methods which 
can be used for varying the speed of 
single-phase induction motors. The author 
first divides the single-phase induction mo- 
tor into four classes. The first is a sin- 
gle-phase, alternating-current motor with 
shunt characteristic, where the working 
voltage impressed on the armature axis is 
conveyed by induction with the help of 
a transformer field and where the electro- 
motive force responsible for the motor 
field is generated with the help of the 
transformer field in the motor itself, the 
latter acting when revolving also as a 
phase converter. The second class differs 
from the first in that the motor field is 
generated by a winding disposed on the 
stator, the electromotive force responsible 
for the motor field being generated in a 
phase converter independent of the motor. 
In the third class the working voltage im- 
pressed on the rotor is conveyed by con- 
duction, the self-induction of the rotor 
being neutralized. The motor field is gen- 
erated by a winding disposed on the stator 
or rotor, as the case may be, the electro- 
motive force responsible for the motor 
field being generated in a phase converter 
independent of the motor. In the fourth 
class the electromotive force responsible 
for the motor field may be generated wholly 
in the motor itself, or with the help of 
a transformer. The motor acts as a phase 
converter when revolving. The speed of 
motors of the first class can be regulated 
by including in the rotor circuit along 
the motor field an electromotive force in 
quadrature with the impressed electromo- 
live force, and hy varying the magnitude 
and direction of the former, the regulat- 
Ing electromotive force being derived from 
a phase transformer. The motor field may 
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be composed of interconnected windings 
partly disposed on the rotor and partly 
on the stator. By varying the magnitude 
or direction of the two component fields, 
the motor field may be varied. By vary- 
ing the magnitude of the transformer field 
and thus varying the motor field while 
keeping a constant terminal electromotive 
force, the speed may be varied. There 
are a number of other ways by which mo- 
tors of this class may be regulated. Mo- 
tors of the second class may be regulated 
by varying the transformer field, by vary- 
ing the exciting electromotive force, by 
introducing an electromotive force in the 
rotor circuit in phase with that responsi- 
ble for the transformer field. Motore of 
the third class may be varied in speed 
by varying the electromotive force im- 
pressed on the rotor, by varying the excit- 
ing electromotive force, or by a combina- 
tion of the two. Motors of the fourth 
class may be regulated as to speed by 
varying the electromotive force impressed 
on the rotor or by varying the electromo- 
tive force impressed on the rotor and keep- 
ing the motor field constant by varying 
the transformer field; by varying the elec- 
tromotive force impressed on the rotor and 
keeping the motor field constant by in- 
cluding in the rotor along the motor field 
an electromotive force in quadrature with 
that impressed on the rotor. There are 
several other ways of varying the speed 
of motors of the fourth class.—Abstracted 
from the Electrical Review (London), 


March 2. 
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The Use of the Bolometer as a Detector of 
Electric Waves. 

Experiments have been carried out by 
Lieutenant C. Tissot with a bolometer as 
an apparatus for measuring the intensity 
of electrical oscillations. The results, in 
the main, confirm those obtained previous- 
ly by Duddell and Taylor. The Langley 
bolometer depends for its action upon the 
increase in resistance of a small metal 
wire inserted in one arm of a Wheatstone 
bridge. For the purposes of these experi- 
ments it is necessary to protect the bolo- 
meter against all external sources of heat 
and to allow it to be affected only by 


the currents due to the oscillations to be 
measured. To accomplish this the arms 
of the bolometer were straight and short 
—only about one and one-half centimetres 
in length. The wire was very fine plati- 
num, and the two arms of the bolometer 
were brought near together within the 
same enclosure. This was a double case 
of brass, silver plated, a thin air space 
being left between the two cases. Another 
instrument of the same class was insu- 
lated by means of a Dewar vacuum vessel. 
The two arms of the bolometer thus 
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formed were inserted one in each arm of 
a Wheatstone bridge, the adjustment of 
which was obtained by means of a thick 
slide wire. That arm of the bolometer to 
be affected by the electrical oscillations 
was connected in series between the re- 
ceiving antenna and the ground. In order 
to secure a proper zero setting, a sup- 
plementary adjustable resistance was in- 
serted here and the instrument set so that 
when the current through this arm of the 
bolometer was changed in direction, but 
had the same value, the galvanometer gave 
the same deflection. The instrument was 
calibrated by means of small direct cur- 
rents. The sensibility of this arrange- 
ment depends upon the sensibility of the 
galvanometer. Where extreme sensitive- 
ness was required a moving needle gal- 
vanometer of the Thomson type, having 
a resistance equal to that of each arm of 
the bridge, was chosen. A deflection of 
ten millimetres with the scale at a dis- 
tance of one meter was obtained with an 
effective current of 100 micro-amperes. It 
was found that with a given length of 
transmitting aerial there is a certain length 
of receiving aerial which gives the maxi- 
mum. deflection. When the aerials have 
the same form, resonance occurs always 
when the lengths are equal, whatever may 
be the general curvature of inclination of 
the aerials. It was found that there is 
a best value for the resistance in series 
with the receiving aerial. This in Lieu- 
tenant Tissot’s experiments was between 
fifty and sixty ohms. The experiments 
were carried out over distances of from 
one to nine kilometres, and it was found 
that the effective value of the current in 
the receiving aerial is inversely propor- 
tional to the distance. The energy received, 
which is represented by the product of 
the resistance into the square of the cur- 
rent, therefore varies inversely as the 
square of the distance. A later experiment 
conducted over a distance of forty kilo- 
metres confirmed the first observations. 
The effect of various methods of earthing 
was studied and it was found that the 
earth secured on shipboard by connecting 
to the hull is much better than that. ob- 
tained on land by means of plates buried 
in the ground. The experiments indicated 
also that if the number of interruptions 
is made to vary from N to N’ per second, 
the effective value of the current received 
by the aerial varies in the ratio of the 
square root of N to the square root of N’ 
—a result which agrees with the work of 
Duddell and Taylor. Lieutenant Tissot 
gives some interesting values for the en- 
ergy brought into play for various dis- 
With a current 
of 2.8 effective amperes in the transmit- 
ting wire and twenty-six interruptions per 
second, the current in a receiving wire 1.15 
kilometres distant was 8,290 micro-am- 
peres. With an aerial cight kilometres 
distant the current was 1,180 micro-am- 
peres, and when the aerial was removed 
to forty kilometres the current was 235 
micro-amperes. The product of distance 
into current in these eases gives a con- 
stant value.—Abstracted from the Elec- 
trical Engineer (London), March 2. 
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Under the title “The Function of Ad- 
vertising in the Gas Business,” Mr. Fen- 
ton P. Kelsey, advertising manager of 
the Milwaukee (Wis.) Gas Light Com- 
pany, read a paper before the fifth annual 
meeting of the Wisconsin Gas Association, 
held at the Hotel Pfister, Milwaukee, Feb- 
ruary 14 and 15. The advertising of gas 
has been attended with so much success 
and Mr. Kelsey’s ideas are so applicable 
to the advertising of electric light that 
the following extracts may be found of 
interest : 

An advertisement, of whatever kind, 
should do four things: first, attract at- 
tention; second, arouse interest; third, 
create desire; fourth, bring about resolve 
to buy. This is true of the article which, 
once sold, the seller has nothing more to 
do, save to wish to repeat the sale of the 
identical article. It is true, so far as it 
goes, with writing an advertisement for 
gas—only the organization above referred 
to permits of the effect, whatever it may 
be, being followed up more completely. 

Suppose the prospect has a mind which 
isn’t logical enough to follow your adver- 
tisement through the “resolve to buy” 
stage, or suppose your advertisement isn’t 
sufficiently logical or strong enough to 
bring him there. Suppose you have only 
attracted attention or aroused interest. 
Your solicitor comes along. Ie already 
has an opening. He is more liable to get 
a hearing. He is still more liable to, if 
you have so shaped your advertisement 
as to make that opening for him. ` 

We have, then, exploited our product 
to the extent, at least, of making an open- 
ing for the solicitor. 

Direct solicitation, everything else be- 
ing equal, is of course the safest way to 
try to land business. The general mana- 
ger of a company could, if he wished, stop 
every merchant he meets on the street and 
try to interest him in the use of gas ares. 
But he is paid to attend to matters of 
more vital importance to the company. 

So the solicitation is delegated to other 
men. As the number of people increase 
whem the man who does the soliciting 
wishes to see, he uses the telephone. By 
and by he gets other men to help him. The 
number of prospects inercase and it be- 
comes impossible for him, or his repre- 
sentatives, to appear before cach in per- 
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son as often as is desirable. So he sends 
cach a letter, telling them his mes- 
sage as plainly and forcibly as possible. 
When the people he wants to reach get so 
many of this same sort of message that 
they are lable to pay little attention to 
his, he takes advantage of the human char- 
acteristics of curiosity, love of color, ete., 
and sends them cards with whieh he hopes 
to attract attention, then arouse interest. 

The number of people he wishes to reach 
grows and he takes advantage of the or- 
ganization of the modern newspaper which 
reduces to the minimum the expense of 
preparing his message and getting it into 
the hands of the people. 

Again, he takes advantage of the fact 
that people do not stay at home all the 
time. They go to business and pleasure 
on the streets and by means of street 
cars. He sticks his message in big type 
before them on billboards and street-car 
cards. 

You see that all these have a logical 
place in getting the attention of the mind. 

The question which cach of you asks 
vourself and would ask the man who has 
had anything to do with advertising: 
“which of these media is best?” 

There is no denying that if you get it 
in such form and place that it will be 
read, newspaper advertising reaches more 
people more cheaply than any other means. 
For this reason it probably offers the best 
means for valuing the worth of other forms 
of advertising. 

Now a little as to our experience in 
the use of newspaper space. The unusual 
always attracts your eve; so does the ar- 
tistic. In the average newspaper nearly 
all the advertisements are set up from 
newspaper type. For this reason a design 
embracing lettering which will be entirely 
different from anv found in the body of 
the paper is bound to catch the eve. Let 
this design have plenty of white and black 
effect and it is going to stand out still 
more. Let it embrace an illustration of 
the object you are pushing, or at least 
let it typify it so strongly that the eve of 
the reader, as it travels hastily across the 
page, will fall upon it. 

A certain high-minded seriousness in 
vour tone is going to make the impres- 
sion you want to make on the mind of 
the man you want to reach and the depth 
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of its effect will be in exact ratio of the 
earnestness and straightforwardness of 
your presentation. 

It is for this reason, I believe, that 
some of the best arguments on paper that 
you and I have seen have been prepared 
by hard-headed business men, directly in 
charge of their own business, who don’t 
know a thing about what some people 
call the “science of advertising,” who per- 
haps can’t even spell correctly, but who 
are thoroughly acquainted with every phase 
of their own business and, what is more 
important, the ones most vitally interest- 
ed in the returns from money spent. 

This does not mean that serious copy 
can not be full of life. It does not mean 
that it can not be short and crisp, that 
you can not talk in a humorous vein, if 
this humorous vein is used immediately to 
press your point and if the moral is not 
a far cry from the humor. Remember, 
however, that it is very costly to buy 
space, or good-looking paper, just for the 
sake of being funny, or bright, or original. 

In newspaper advertising, as well as 
in other forms, I believe that a graphic 
representation of the appliance you are 
pushing is the best method. If possible, 
show it in action, a demonstrator cooking 
a meal; a man taking a bath (handle with 
care, however); a fixture equipped with 
ihe lamps you recommend. We find that 
reproductions from photographs are the 
most. successful. 

The Milwaukee Gas Light Company 
works from picked prospect lists, figuring 
that it pays to expend enough money to 
have definite information at hand for the 
use of the solicitor and for advertising 
purposes and to employ a sufficient num- 
her of people to keep this record accurate 
and up to date. You are sure then that 
every letter, or circular, sent out is reach- 
ing the person you wish-it to reach and 
is doing the maximum of good. Personal 
or circular letters have proven the best 
business getters in this case. 

In sending letters it seems to be the 
best plan, if you have a process which 
will give you letters which can’t be told 
from typewritten ones, to enclose letters 
to nearly every class under a two-cent 
stamp, increasing the chance of its being 
read at least a hundred per cent, as against 
using a one-cent stamp. The tone of 
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your letter must be suited to the prospect. 
There is a busy man who will not read 
a long argument, the person to whom you 
will have to explain the first thing about 
your proposition and who gets very few 
letters; the misinformed or prejudiced 
man or woman; the people who only need 
to be told about a new offer before they 
will close with you. 

Enclose a return post card in every let- 
ter asking for a call by a representative. 
Such cards, when returned, rarely fail to 
be productive of closing a sale. 

The sending of a letter should be fol- 
lowed within a week or ten days at the 
outside, by a call from a solicitor, whether 
there has been a response or not. 

The letters should be as near personal 
solicitation as possible in form. 

Have you ever thought how much the 
personality of the man whose thoughts and 
ways of thinking are read by the thou- 
sands of consumers, has to do with the 
attitude of the public toward your com- 
pany? Frederick Coburn, writing in Pub- 
lic Opinion of the causes of the popularity 
of the Boston elevated, says: “corpora- 
tions may or may not have’ souls, but 
they have personalities and very distinct 
personalities. The Boston Elevated Com- 
pany, in its eight years of existence, has 
somehow impressed itself upon the inhabi- 
tants of eastern Massachusetts somewhat 
as an individual impresses himself by try- 
ing to be square in his dealings with every- 
body, to be energetic and business-like 
and withal to keep his sense of humor.” 

He explains how this personality 1s 
worked out in good service, courteous treat- 
ment by employés and by the attitude 
toward the press. 

Too much care can not be expended in 
the written message which goes forth as 
the exponent of this policy. Let it be 
in comely dress, let it be urgent in its 
appeal, yet let it not lack dignity, for 
in losing dignity it loses force—ahove all, 
let it be earnest, straightforward, having 
the ring of truth and you'll get the public 
ear, 


National Electric Light Association. 

The Southeastern Passenger Associa- 
tion and the Western Passenger Associa- 
tion have authorized a rate of a fare and 
one-third on the certificate plan from 
points in their respective territories to At- 
lantic City, N. J., and return, for dele- 
gates and their friends attending the twen- 
ty-ninth convention of the National Elec- 
trie Light Association, to be held at At- 
lantie City, N. J., June 5 to 8, inclusive. 
Mr. George F. Porter is master of trans- 
portation. 
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Single-Phase Equipment for the 
Central Illinois Construction 
Company. 

There seems to be a general falling into 
line among the railroads of the Middle 
West in the matter of adopting single- 
phase equipment for the operation of the 
interurban systems in that regioff, for with- 
in a few weeks two more companies have 
adopted single-phase equipment for ex- 
tensions to their lines. Mention has been 
made in these columns of the apparatus 
recently ordered for this purpose by the 
Milwaukee Light and Power Company, 
and the present article describes the equip- 
ment for the second of these two recent 
developments, that of the Central Illinois 
Construction Company. On account of 
the extended territory which this com- 
pany eventually plans to cover, as well as 
the new construction now under way, the 
question of the proper system of distribu- 
tion has called for a most careful inves- 
tigation. As a result single-phase alter- 
nating current has been adopted for the 
additional eighty miles of track being con- 
structed and its use is anticipated on fu- 
ture extensions. The portion of track to 
he so equipped consists of two forty-mile 
lines, one connecting Bloomington and 
Peoria, the other lying between Spring- 
field and Lincoln. 

The present equipment of the Central 
Illinois Construction Company is direct 
current, consisting of heavy suburban type 
cars equipped with four General Electric 
seventy-five-horse-power motors, and their 
local demand for power is considerable 
when accelerating or when operating on 
grades. The cars contemplated for the 
new extensions are still heavier, and it is 
evident that the question of secondary dis- 
tribution is one of great importance when 
such large equipments are used over a 
system so extensive. There is now high- 
tension distribution from the Riverton sta- 
tion at 13,200 volts, but this line is being 
changed to 33,000 volts, and the latter 
station will be supplemented by a second 
power-house located in Peoria with a com- 
mon 33,000-volt transmission line con- 
necting the two stations. 

After careful investigation into the 
merits of direct-current rotary converter 
and alternating direct motor systems, the 
Central Illinois Construction Company has 
adopted alternating-current single-phase 
motors on their new eighty-mile extensions. 


These comprise ten seventy-five-horse- 
power, alternating-current compensated 


motor-ear equipments, made by the Gen- 
eral Electric Company, of Schenectady, 
together with the necessary substations, 
overhead line material, generating station 
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equipment, etc. Each car equipment con- 
sists of four seventy-five-horse-power mo- 
tors with the Sprague-General Electric 
system of multiple unit control adapted 
for use on alternating-current circuits. 
The equipments are so arranged that they 
will permit voltage control by means of 
the car transformers when running on al- 
ternating current, and series parallel re- 
sistance control when running on direct 
current. In addition to the rotor and 
control apparatus, complete General Elec- 
tric air compressors for both alternating 
and direct currents and straight air-brake 
equipments will be installed, as well as arc 
headlights adapted for use on the twenty- 
five-cycle alternating-current supply. The 
trolley will be of the pantograph type with 
rolling contact, raised and lowered by com- 
pressed air. ° ' 

The equipment just outlined will take 
care of the passenger service, but for haul- 
ing freight the operating company will 
employ a single-phase locomotive equip- 
ped for service on the same roads as the 
regular motor cars. This locomotive will 
he of the eight-wheel type, equipped with 
four 125-horse-power compensated alter- 
nating-current motors. The total weight 
of the locomotive complete will be fifty 
tons with a draw-bar pull of 20,000 
pounds. It will haul its train at a speed 
of twenty miles an hour with the current 
supply at 3,300 volts and twenty-five ey- 
cles. In common with the motor cars for 
passenger service, the locomotive will be 
equipped with the Sprague-General Elec- 
tric multiple unit control for operation on 
both direct and alternating currents. It 
will also be supplied with complete air- 
brake equipment. | 

To furnish additional power for this 
new rolling stock, the present generating 
station at Riverton will be supplemented 
by a 2,000-kilowatt Curtis steam turbine 
furnishing current at twenty-five cycles, 
and the new power-house at Peoria will 
be equipped with two 2,000-kilowatt Cur- 
tis turbines. Additional machines will be 
installed as soon as other lines, now under 
consideration, are constructed. The gen- 
erator and high-tension distribution sys- 
tem will be three-phase and will feed 
the present rotary converter substations 
and also the eighty-mile section of track 
operating with alternating current. 

The alternating-current trolley will be 
3,300 volts of the well-known catenary 
type, suspended from brackets in the in- 
terurban sections and _ cross-suspended 
through the small towns. . Feeding the 
trolley there will be four alternating-cur- 
rent transformer substations. Each sub- 
station will contain two 200-kilowatt sin- 
gle-phase transformers, with complete 
controlling high-tension and low-tension 
switchboard apparatus. These substations 
will be placed approximately twenty miles 
apart and are so arranged that trouble 
in any substation will automatically cut 
out that station without affecting opera- 
tion on the rest of the line. 
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INDUSTRIAL SECTION. 


S ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The “ Excello” Arc Lamp for 
Interior Lighting. 

A new arc lamp, designed particu- 
larly for interior lighting, has been 
brought out by the Excello Arc? Lamp 
Company, 24 East Twenty-first street, 
New York city. Flaming arcs of the 
usual type, while very efficient as light 
producers, give off undesirable vapors and 
smoke when in service, and for this rea- 
son they are not suitable in general for 
interior lighting. Another feature of 
these flaming lights is the golden-yellow 
color of the light emitted. . While most 
pleasing for certain classes of illumina- 
tion, this quality of light is undesirable 
in stores or other places where colors are 
to be judged. A white light for such 
purposes is essential. This is obtained 
in the new “Excello” lamp by means of 
specially prepared carbons, which not only 
give off no smoke, but produce a light 
very white and pleasing. The mechanism 
of the lamp is substantially the same as 
that of the “Excello” flaming arc lamp 
for exterior lighting, though, on account 
of the new kind of service for which the 
“Snowball,” as the interior type is desig- 
nated, is intended, the windings of the 
controlling electromagnets are different. 
There are two carbons, inclined to each 
other at about twenty degrees and placed 
in a vertical plane, so that the arc formed 
across the tips will be projected down- 
ward. These carbons are fed downward, 
as desired, so as to maintain substantially 
a constant length of arc, the motion be- 
ing controlled by a pair of electromagnets 
placed above in the case. The tips of 
the carbons project through an “econo- 
mizer,” a shallow inverted porcelain cup. 
This economizer serves not only to diffuse 
light which would otherwise be thrown 
upward, but protects, to a certain de- 
gree, the tips of the carbons from an 
excess of oxygen, and thus increases their 
life. The striking mechanism, operated 
by one of the electromagnets, by acting 
through a small bell crank, shifts one of 
the carbons sideways, bringing it in con- 
tact with the other, and thus starting the 
arc. 

The arc thus formed at the tips of the 
two carbons is blown downward slightly 


by the action of the current itself, and the 
arrangement of carbons and economizer 
throws nearly all of the light emitted down 
through the lower hemisphere. There is 
no shadow due to a support placed beneath 


the arcs. This arrangement gives an ex- 
cellent distribution of light for interior 
purposes. 

Another feature of this lamp is the 
new globe designed for it. This is an 
opal globe having an ellipsoidal shape, 
which is not only graceful, but is shallower 
than the spherical globe, thus reducing 
the length of the lamp somewhat and 
giving it a pleasing outline. The car- 
bons used in the “Snowball” lamp, as 
stated above, are specially made for it. 
They are about sixteen inches long, burn- 
ing ten hours, and twenty-three and one- 
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half inches, burning seventeen and one- 
half hours. 

The lamp may be rated as a 900-watt, 
as it takes ten amperes and about ninety 
volts at the lamp. A candle-power rating 
varies according to the distribution con- 
sidered, for the mean lower hemispherical 
candle-power is said to be about 2,200, 
while the mean intensity throughout to 
the lower ninety-degree zone is given as 
about 3,000. 

The case of the lamp is neat and ar- 
ranged to give ready access for trimming 
and cleaning. The lamp is easily lighted 
by means of a pull switch. i 

The “Snowball” lamp was exhibited 
last week for the first time in New York 
by Mr. H. M. Hirschberg, president of 
the Excello Are Lamp Company. 


Shipment of Heavy Pieces of General 
Electric Machinery. 


The development of electrical manufac- 
tures, leading as it has to the design of 
generating units of constantly increasing 
capacities, has brought up some difficult 
problems in the transportation of large 
and heavy pieces of machinery. The largest 
electrical manufacturers in the world are 
naturally the ones to encounter the most 
interesting experience resulting from this 
growth. A factory whose incoming freight 
for one year, including raw material for 
its manufacturing operations, its fuel and 
building materials, amounts to more than 
350,000 tons and whose outgoing freight 
for the same period exceeds 130,000 tons 
must handle all kinds, sizes and shapes 
from the annual incoming 133 miles of 
freight cars and must exercise more than 
ordinary care and foresight in preparing 
machinery for shipment. in the fifty-mile 
outgoing freight train. 

It is interesting to note some of the 
special shipping arrangements that have 
been developed to handle the large single 
pieces of electrical machinery now manu- 
factured by the General Electric Company, 
at Schenectady, N. Y. 

It is advantageous to build an entire 


- armature in one piece ready to be installed, 


thereby saving a large amount of work 
at the factory and avoiding the necessity 
of sending expert armature winders to the 
place of installation. The method of con- 
structing the armature in one piece is 
adopted by the General Electric Com- 
pany in the manufacture of the Curtis 
steam-turbine generator in all sizes, the 
largest of which at the present time is 
capable of generating 12,000 kilowatts, 
though normally rated at 8,000 kilowatts. 
The armature of one of these 8,000-kilo- 
watt turbine generators is naturally a 
heavy piece to ship, notwithstanding the 
fact that the weight efficiency of the tur- 
bine generator is high compared to that 
of an engine-driven generator of equal 
capacity on account of the comparatively 
high speed permitted by the turbine drive. 

The armature of the first 5,000-kilo- 
watt Curtis turbine generator (built for 
the Chicago Edison company’s Fisk street 
statian) weighed about 111,000 pounds 
without the top bracket. It was found that 
no railroad in the country had available 
a car of sufficient capacity to transport 
the armature, while even the heaviest Gen- 
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eral Electric Company’s special freight car 
was rated about six tons too low for the 
purpose under the Master Car Builders’ 
Rules. 

The armature was, however, loaded on 
its car, and after careful examination by 
inspectors of the New York Central Rail- 
road Company, the shipment was accepted 
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Orders received by the General Elec- 
tric Company for four 5,000-kilowatt and 
two 8,000-kilowatt turbine generators for 
the New York Edison company’s Water- 
side station, and eight 5,000-kilowatt tur- 
bine generators for the Port Morris and 
Yonkers stations of the New York Cen- 
tral Railroad again brought up the ques- 
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York Central. In order to forward the 
shipments from Port Morris on, it was pro- 
posed to lighter them from Port Morris 
to Yonkers and New York. 

The inconvenience of this lighterage and 


its excessive cost on each piece led the 


General Electric Company to seek further 
means of transporting the armature over 
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Fre. 1.—Frret 5,000-Kitowatr CURTIS TURBO-GENERATOR ARMATURE, Fra 4.—Frrst 5,000-KILOW ATT Curtis TURBO-GENERATUR ARMATURE, 
ReabDy To BE HOU8ED FOR SHIPMENT TO THE CHICAGO EDISON COMPANY. CAS8&D FOR SHIPMENT. 


for transportation by that road and was 
ordered forward “special,” i. e., with a 
special locomotive and picked crew, and 
with only a sufficient number of cars to 
ballast the train. 

Fig. 1 shows the armature in place on 
its car ready for housing, and Fig. 4 il- 


tion of transportation. The armature of 
each of the 5,000-kilowatt machines con- 
sists of a single piece about twelve feet 
in diameter and eight feet wide, weighing 
about 122,000 pounds without the bearing 
bracket. It was found that by using the 
General Electric Company’s new flat cars 


Fig. 2.— ADJUSTING STATIONARY ARMATURE OF 
5,000-.KILOWATT GENERATOR IN SPECIAL CAR. 


lustrates the housed armature and its ex- 
treme height compared with the ordinary 
box car. Under these conditions the 
armature was moved from Schenectady to 
Chicago in safety. The armature shown 
on this car is the heaviest single piece 
of freight ever shipped by the General 
Electric Company. 


Fie. 3.—STATIONARY ARMATURE OF 5,000-KILo- 
WATT GENERATOR, LOADED AND READY FOR 
CASING. . . 

of special low type and 135,000 pounds ca- 

pacity, the armature could be shipped as 
far as Port Morris—but only by a round- 
about route, as the height of the bridges 
and the width of the roadbed between 

Schenectady and Yonkers would not ad- 

mit of transporting the armatures direct 

by the Hudson River division of the New 


rs 


HEIGHT, COMPARED WITH ORDINARY Box CAR. 


the direct all-rail route. Accordingly, a 
new flat car, specially designed to trans- 
port heavy machinery within the stand- 
ard railroad clearances, was purchased at 
a cost about equal to the lighterage charge 
on the shipment of one armature only. 

The accompanying illustrations, Figs. 2 
and 3, show one of the 5,000-kilowatt ar- 
matures for the New York Edison com- 
pany being loaded on this new car (GE- 
10003), and in its final position on the 
car ready to be housed for shipment, re- 
spectively. The car has a carrying capac- 
ity of 125,000 pounds, with privilege of 
ten per cent overload. It is thirty-two feet 
long and five feet six inches high above 
the rails, and has a rectangular well fif- 
teen feet long and eight feet wide, which 
allows a shipment the size of an 8,000- 
kilowatt armature to be supported with 
its bottom about six inches above the top 
of the rails. The well is enclosed in sheet 
iron, to protect the load from dirt, and 
the load is slung on four heavy iron straps, 
which are secured in a timber truss bolted 
to the deck frame of the car. 

The General Electric Company now has 
fifteen special freight cars of 1,630,000 
pounds aggregate capacity, including three 
cars built with a well, as described above. 
It is worthy of note that the transporta- 
tion department details a man to keep in 
constant touch with all of these cars by 
telegraphic communication with all of the 
roads over which shipments are made. Not- 
withstanding this special organization for 
expediting the return of “empties,” the 
congestion of the railroads is so great that 
deliveries of several large machines have 
been delayed for lack of cars to ship them. 
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The Exide Sparking Battery. 

The Electric Storage Battery Company, 
Philadelphia, Pa., manufacturer of the 
Exide battery, has produced in the 1906 
model of the “Exide sparking battery” 
an apparatus which it is claimed will give 
satisfactory service with a minimum 
amount of attention. The plates are 
strongly burned to the connecting straps 
to ensure against broken joints. Special 
care has been taken in designing the ter- 
minals, which are cast in lead pillar straps 
extending through holes in the cover of 
the case, the holes being fitted with soft 
rubber gaskets to prevent the acid creeping 


EXIDE SPARRING BATTERY. 


up and corroding the terminals. The rub- 
ber jars are of the best quality to with- 
stand breakage, and the sealing is tight 
and durable. These sparking batteries 
are supplied with either gelatinous or liq- 
uid electrolyte, as ordered. The cases are 
made of cherry wood finished in either 
natural wood or in black, treated with an 
acid-resisting composition. A sliding cover 
is used, which gives ready access to the 
cells. 

The illustration herewith shows the com- 
pleted battery ready for service. 
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Central Station Advertising. 

The Curtis Advertising Company, 53-57 
Farmer street, Detroit, Mich., has pre- 
pared a handsome portfolio containing 
samples of advertising literature suitable 
for a direct mailing campaign. The com- 
pany is specially organized and equipped 
for the purpose of offering advertisers a 
very high class of service and a special 
method of cooperation in formulating and 
carrying out the plans for business pro- 
motion through direct-by-mail advertising 
methods. The company employs its own 
staff of originators, artists, writers and 
designers, and the printing of the adver- 
tising literature Is carried out in a special 
department under the direction of experts 
in this line of business. The company 
designs, illustrates and creates a complete 
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line of seasonable advertising and novelty 
specialties, including trade stirrers, re- 
minders, follow-up advertisements, sales- 
men’s advance cards, mailing cards, fold- 
ers, blotters, memorandum books, envelope 
fillers, calendars and return folders. 

The portfolio illustrates many forms 
of special advertising literature, the array 
being particularly complete and convinc- 
ing of the ability of the Curtis company 
to carry out this character of service. 
<> 

Wagner Electric Manufacturing 

Company Agency Changes. 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., desires to an- 
nounce that it has recently completed ar- 
rangements by which the sale of its appa- 
ratus in Texas, Indian Territory and Ok- 
lahoma will be taken care of by the Woods 
Electrie Company, Houston, Tex., success- 
or to D. F. Woods & Company. The sales 
department of this local branch of the 
Wagner factory will be under the imme- 
diate supervision and management of 
Wilham F. Sullivan. Mr. Sullivan for a 
number of years has been intimately con- 
nected with the Crocker-Wheeler Com- 
pany, and for the past two years has been 
attending to the interests of that com- 
pany in its St. Louis office. 

The Wagner company also announces 
that Mr. G. C. Henry, who formerly de- 
voted a part of his time to its Atlanta 
(Ga.) territory, has so arranged his affairs 
that all of his time can now be given to 
the Wagner interests. 
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Rate Regulation. 

State regulation of rates is on the in- 
crease, and gas and electric companies 
will serve their interests by guiding rather 
than by opposing the movement, says Mr. 
Alton D. Adams in the Municipal Journal 
and Engineer. Regulation of gas rates be- 
gan in England with the passage of the 
Gasworks Clauses Act of 1847, and has 
continued with increasing force to date. 
Meanwhile electric rates have also come 
under Parliamentary attention. In Massa- 
chusetts, legislative control of gas rates 
was asserted in 1885 and of electric rates 
in 1887, and a movement is now under 
way to make this control more complete. 
California, in 1900, delegated to some of 
its municipal corporations, notably to the 
city and county of San Francisco, the 
power to fix rates for gas and electric sery- 
ice. During the present year the state 
of New York has followed the lead of 
Massachusetts by establishing a commis- 
sion with power to fix the rates for gas 
and electric supply ‘in all parts of the 
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state, and the legislature of Illinois has 
delegated a like power to Chicago, to be 
exercised within the city limits. These 
examples are perhaps sufficient to indicate 
the present tendency. 

It should not be assumed, however, that 
all this legislation has come about against 
the wishes of the gas and electric interests 
aifected, for in some cases these interests 
have actually promoted bills for the re- 
duction of their own powers of charge. 
An instance in point was the introduction 
of the sliding scale, as applied to gas rates, 
by the gas interests, in a bill before the 
British Parliament in 1875. Provisions 
for the sliding scale of gas rates and divi- 
dends have since become securcly fixed in 
British legislation, and have proved to be 
very effective in the reduction of rates. 
The same Parliament that first applied 
the sliding scale to gas rates had before 
it one bill to promote competition by the 
erection of new gas works, and another 
to authorize. government purchase of the 
gas plants in London. The defeat of both 
of these bills was probably due in no small 
part to the willingness of the gas interests 
to accept more stringent regulation of 
rates. So again, in the contest which led 
up to the creation of the Massachusetts 
commission, the gas and electric interests 
were willing to accept full government con- 
trol of rates in order to avoid competition. 

The fact evidently is that under a demo- 
cratic form of government the gas and 
electric interests must choose between more 
or less constant competition on the one 
hand and a large degree of rate regulation 
on the other. A study of results under 
conditions of competition and rate regula- 
tion seems to indicate that the latter 's 
much the more desirable for gas and elec- 
tric interests. Certain it is that rate regu- 
lation does not necessarily carry with it 
the destruction of a high degree of pros- 
perity in gas and electric supply. Great 
Britain furnishes much proof of this 
proposition, and more is not wanting on 
this side of the Atlantic, where the re- 
sults under twenty years of rate regula- 
tion may be seen in the gas and electric 
plants of Massachusetts. It may be as- 
serted with little fear of contradiction that 
no part of the Union can show a higher . 
degree of prosperity in its gas and electric 
interests than exists in those of the Bay 
State. To ensure such results, however. 
it is necessary that the commission or 
other body to which the power of fixing 
rates is delegated shall be both fair-mind- 
ed and able. It is at this point that gas 
and electric companies should endeavor to 
guide legislation affecting rates, rather 
than to waste their influence by opposing 
all rate regulation until some popular 
movement, led perhaps by persons whose 
motives are entirelv selfish, vests authority 
to fix rates in local municipal officers, oF 
those who have neither the technical nor - 
legal training necessary for the work. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


ROCKY MOUNTAIN BELL TELEPHONE COMPANY IN- 
CREASES CAPITAL STOCK—The stockholders of the Rocky Moun- 
tain Bell Telephone Company have voted to increase the capital 
stock from $2,500,000 to $10,000,000. The company operates under 
an exclusive license from the American Telephone and Telegraph 
Company. Its territory comprises the states of Idaho, Montana, 
Utah and Wyoming. 


NEW CALIFORNIA LIGHT AND POWER COMPANY ORGAN- 
IZED—The California Gas and Electric Corporation, sometimes 
known as the De Sabla Company, has incorporated another subsidiary 
company called the Coast Counties Light and Fower Company, with 
a capital stock placed at $1,500,000. The directors are Leo H. Suss- 
man, Henry Malloch, L. W. Pryor, Walter J. McLean, William Bost- 
wick, Wi:liam B. Bosley and Raymond A. Morton. Mr. Sussman is 
one of the attorneys on the staf of the parent company. The De 
Sabla Company has already a Bay Counties Company and a Valley 
Counties Company. Besides these it has nearly forty other com- 
panies operating in twenty-three counties in the state. 


ELECTRIC LINE FROM CANON CITY TO ROYAL GORGE. 
COL., ORGANIZED—The Canon City. Florence & Royal Gorge 
Interurban Railroad Company has been organized at Canon City, 
Col., with a capital stock of $1,500,000. A bond issue of $500,000 has 
been authorized, the bonds to run for twenty vears. with guaranteed 
interest at five per cent, payable semi-annually. The foilowing are 
the officers of the company: president, F. R. Street. New York city: 
vice-president and general manager, F. S. Granger; treasurer, 
Former-Governor James H. Peabody; secretary, Richard Houle; 
director, T. N. Harding. Orders have been placed for the building 
material and it is announced that the system will be in operation 
by July 1. 


ERIE (PA.) LINES ACQUIRED—The Traction, Gas and Electric 
Finance Company, recent:y incorporated at Albany, N. Y., has 
acquired possession of the electric lines in Erie, Pa., and all of the 
electric lines and franchises covering the territory between Erie and 
Buffalo, N. Y., a distance of about 100 miles. The entire deal involves 
between $7,000,000 and $8,000,000. The lines taken over in this 
merger, aside from the city lincs and allied interests in Erie, include 
the Erie & Northeast line, the Northeast & Westfield, the Brockton 
& Fredonia, the Fredonia & Dunkirk, the Buffalo, Dunkirk & 
Western, and the Hamburg Rai way Company. Between Westfield 


and Brockton there is a gap o? eight miles, over which a new trolley | 


line will be constructed. In Fredonia the Fredonia Natural Gas and 
Light Company, the electric light and power plant and the steam- 
heating plant have been taken over. The Buffalo, Dunkirk & 
Western line is incomplete and will require about $600,000 to finish 
it. The line is about forty-two miles long. 


EXTENSIVE PLANS FOR A NEW TUNNEL— It is announced 
that plans are under way for a comprehensive scheme of building 
two terminals and equipping the two Hudson river tunnels now 
known as the McAdoo tunnels. The Hudson & Manhattan Railway 
Company is to be formed with an authorized bond issue of $100,- 
000,000, and a stock issue of $50,000,000. Besides equipping the two 
tunnels, the company will build two large terminals, one a $3,000,000, 
twenty-two-story building in Church street between Cortlandt and 
Fulton streets, New York city, and another at Herald square, New 
York city, between Thirty-second and Thirty-third streets. In addi- 
tion, an electrically equipped road will be constructed between Jersey 
City and Newark on the Pennsylvania lines, besides a line connect- 
ing Jersey City and Hoboken, tapping the terminals of the Pennsyl- 
vania, Erie and Lackawanna railroads. The Hudson companies has 
been a construction company, and will turn over to the new company, 
the Hudson & Manhattan Railway Company, all of its property and 
contracts that have been mace with the various railroads terminat- 
ing in Jersey City and Hotoken. After its work of construction is 
completed the Hudson companies will go into liquidation. The 
Hudson companies has a capital of $21,000,000, but additional capital 


is now available for the new company. The financing of these proj- 
ects calls for an expenditure during the next few years of about 
$60,000,000. The company will have in its treasury $50,000,000 of 
bonds reserved to complete further work. Harvey Fisk & Sons 
will be the syndicate heads, and it is through that banking house that 
the project will be financed. 


NEW INCORPORATIONS. 


LINCOLN, NEB.—The Steele City Telephone Company. 
from $4,000 to $15,000. 


Increased 


LOVELL, ME.—Independent Telephone and Telegraph Com- 
pany. $5,000. President, C. P. Hubbard; treasurer, O. E. Andrews, 
Lovell, Me. 


RALEIGH, N. C.—Marion Light and Power. Company. $25,000. 
Incorporators: J. L. Morgan, R. H. Bennett, of Marion; W. W. 
Lotspeich, Asheville. 


AUSTIN, TEX.—San Antonio Traction Company, increased from 
$200,000 to $1,000,000; San Antonio Gas and Electric Company, of 
San Antonio, increased from $200,000 to $500,009. 


GRAND RAPIDS, MICH.—Port Sheldon & Lake Shore Telephone 
Company. To construct and operate a telephone service in Olive 
township, Ottawa county, with offices in Grand Rapids. $2,000. 


NOBLESVILLE, IND.—Noblesville Heat, Light and Power Com- 
pany. $50,000, Directors: Thomas C. McReynolds, John O. Hender- 
son, John M. Holliday, Alexander R. Holliday and F. T. Hol.iday. 


ALBANY, N. Y.—Walton Home Telephone Company. To operate 
in Ulster, Sullivan, Delaware, Broome and Greene counties. $25,000. 
Directors: G. O. Mead, Roderick Fitch, J. S. Moore, J. H. Townsend, 
oi Walton. 


LINCOLN, NEB.-—Peru Electric Light and Power Company. 
4.000. Incorporators: E. Froher, A. N. Borst, G. K. Pettit, M. E. 
Good, O. M. Good, J. D. Graves, H. H. Whitfield, F. M. Pettit and 
J. D. Graves. - 


SPRINGFIELD, TLL.—Ohio & Mississippi Valley Telephone Com- 
pany. of Cartondale. To do a te'ephone, lighting and power busi- 
ness. $190.000. Directors: J. B. Bundy, F. W. Willard and Will- 
iam H. Warder. 


LITTLE ROCK. ARK.—The lmboden Power and Development 
Company. $100.000, of which $25,000 has been subscribed. Incor- 
porators: C. B. Vaughan, M. H. Long, H. F. Sloan, O. C. Bacon and 
W. H. Vaughan. 


SPRINGFIELD, ILL.—Peoria, Streator & Ottawa Railroad Com- 
pany, of Champaign. To be constructed from Peoria through Taze- 
well, Marshall, Woodford and Livingston counties to Streator and 
Ottawa. $100,000. 


ALBANY, N. Y.—Rochester, Scottsville & Caledonia Electric 
Railroad. To operate an electric road from Rochester to Caledonia. 
$500.000. Directors: H. C. Brewster, J. N. Beckley, Merton E. 
Lewis, Rochester. 


SPRINGFIELD, ILL.—Rockford Railroad Company, Chicago. To 
operate a belt raiiroad in Rockford. $10,000. Incorporators and first 
board of directors: Blewett F. Lee, Sidney F. Andrews, C. E. Fereich, 
Andrew P. Humburg and W. E. Claflin, all of Chicago. 


AUGUSTA, ME.—The St. Frances Telephone Company. To build 
and operate telephone lines in certain townships of Aroostook 
county, to connect with lines of the Fort Kent Telephone Company. 
$5.000. Officers: president, J. J. Wheelock; treasurer, Frank W. 
Mallett. 


GUTHRIE, OKLA.—Lawton, Denton & Dallas Electric Railway 
Company. of Lawton, Okla., with a branch office at either Sanger. 
Denton or Dallas, Tex. To construct a road fifty miles in length. 
$250,000. Directors: E. S. McCully, Char'es Henderson, J. T. Cham- 
bers and J. W. Lowery. of Sanger, Tex., and S. P. [les and W. O 
Allen, of Meers, Okla. 
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ELECTRIC RAILWAYS. 


GLOUCESTER CITY, N. J.—Permission for the West Jersey & 
Seashore Railroad to lay electric line tracks through Gloucester 
City has been granted by the city council. 


MONTREAL, QUEBEC—It is announced that the Terminal Rail- 
way, from Craig street to Bout de lIle, has passed into the hands 
or the Montreal Street Railway for something less than $500,000. 


BATTLE CREEK, MICH.—It is stated that through cars will 
begin running over the electric lines from Battle Creek to Detroit 
and return May 1, and from Kalamazoo to Detroit and return by 
June 1. 


BRISTOL, CT.—An important meeting of the Bristol & Plain- 
ville Tramway Company was held recently, at which time it was 
voted to extend the lines of the system during the coming spring 
and summer. 


GREENBORO, N. C.—The county commissioners have granted 
a franchise for a trolley line from High Point to Greensboro, eighteen 
miles; work to begin in thirty days. E. J. Justice, of Greensboro, is 
trustee of the syndicate. 


WORCESTER, MASS.—The Worcester & Northern Street Rail- 
way Company will begin the construction of the proposed line from 
Holden to Princeton, over Wachusett mountain, some time in 
March. This line will connect with the Gardner & Fitchburg trolley 
line. 


MEMPHIS, TENN.—Before next winter’s heavy traffic opens the 
power supply of the Memphis Street Railway Company will be 
increased two-thirds, according to a statement made by Thomas H. 
Tutwiler, manager of the company. In all about $200,000 will be 
spent immediately in improving the power service. 


HUTCHINSON, KAN.—By a vote of more than three to one the 
city of Hutchinson voted aid to the amount of $20,000 for the build- 
ing of an electric line through Hutchinson. In anticipation of the 
vote for the bonds carrying, much of the construction material was 
ordered, and the directors say it will be shipped at once. | 


SIOUX FALLS, S. D.—Announcement is made that construction 
work on the new electric line from Sioux Falls to Parker will be 
begun within sixty days. All of the right of way has been secured, 
with the exception of five miles, and this gap is expected to be 
closed without difficulty. The farmers along the line have con- 
tributed toward the purchase of the right of way through adjoining 
lands. 


HOPKINSVILLE, KY.—At a meeting of the Hopkinsville city 
council the sale of the electric street railway, light, gas and power 
franchise to H. M. Dalton was ratified. Mr. Dalton has already 
posted a forfeit of $3,000 to guarantee that he will begin actual 
work on the street railway system within ninety days and have 
at least five miles in operation within twelve months. 


BURLINGTON, IOWA—Articles of incorporation have been filed 
by the Fort Dodge, Des Moines & Southern Railway Company to 
operate a steam and electric line from the two cities mentioned 
through Boone. The headquarters are to be in Boone. The new 
company is formed of men interested in the Newton & Northwestern 
Railway Company, and will soon take over the Newton line. 


RAVENNA, OHIO—The right of way is being obtained for an 
electric line to extend from Alliance to Canal Dover and New Phila- 
delphia via Bayard, paralleling the Cleveland & Pittsburg Railroad. 
A branch is also projected through Bayard to Kensington and Han- 
overton to Lisbon. The line wilh be a feeder to the Cleveland, Alli- 
ance & Ravenna line about to be constructed through Ravenna by 
J. W. Holcomb and other Cleveland promoters. 


SPRINGFIELD, OHIO—The Springfield, Southwestern & Cincin- 
uati traction line is a new road to be built the ensuing season. 
Work is to be started early in the spring. The road is to run from 
Springfield to Wilmington via Clifton, Cedarville, Jamestown and 
Port William. Eventually it is to be extended to Cincinnati. This 
statement is authorized by G. Harry Frey, who has been working 
on the project for the last six years. Contracts have been let. 


AMES, IOWA—The Newton & Northwestern Railroad Company 
has concluded the purchase of the road, equipment and franchise 
rights of the Ames & College Railroad, extending east and west 
across the city of Ames and a distance of two miles out to the Iowa 
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Agricultural College. It is stated that the road will be incor. 
porated and made a part of the Newton company’s new electric 
system, connecting Des Moines with Boone, Ames, Fort Dodge and 
intermediate points. 


RACINE, WIS.—The Milwaukee Electric Railway and Light 
Company will in all probability extend its lines from Racine to 
Horlicksville, Franksville, Thompsonville, Raymond, North Cape, 
Eagle Lake, Brown’s Lake and Burlington. Manager Beggs has 
assured the farmers in these towns that when the petitions they are 
circulating, asking for the extensions, are in he will order a sur- 
vey of the route made. Already 500 have signed. The route will 
cover territory that at present has no railway facilities, 


PUEBLO, COL.—Definite arrangements for two new electric 
lines in southern Colorado have been made and preliminary 
work is in progress. A line will be built by the Pueblo Trac- 
tion Company, sixteen miles eastward, from Pueblo to Avondale 
via Vineland, following the course of the Bessemer canal. It will 
be a freight line for sugar beets. The other trolley line will con- 
nect Florence and Cafion City, nine miles, and the Fremont county 
fruit region. It is the intention also to build this road to the top 
of the north cliff of the Royal gorge, whose walls are 2,000 feet 
high, enclosing the cafion of the Arkansas river. 


BEAUMONT, TEX.—At a meeting of the stockholders and incor- 
porators of the Beaumont Terminal Railway Company the following 
officers were e‘ected: R. C. Duff, president; George A. Clark, vice- 
president; R. C. Welles, general manager; Charles H. Stroeck, treas- 
urer; R. P. Elstner, secretary and auditor. Directors were elected 
as follows: R. C. Duff, Charles H. Stroeck, George A. Clark, Mark 
Wiess, A. L. Davis, R. C. Welles and W. F. Keith. The purpose of 
the company is to build a belt line around the city in the interest 
of the Frisco system through the Colorado Southern, New Orleans 
& Pacific. It was decided to start work on the line as soon as 
the plans can be prepared. 


WHEELING, W. VA.—Dillonvale, the flourishing mining town 
on the Wheeling & Lake Erie, in Jefferson county, Ohio, will be con- 
nected with Wheeling by trolley if the plans of a new company are 
carried out. The Wheeling Traction Company is believed to be 
concerned in the project. The new company is known as the Dillon- 
vale & Ohio River Traction Company, and its purpose is to build 
and construct a street car line for the conveyance of passengers 
and freight. The capital stock of the company is $10,000, and the 
incorporators are James T. Hodgens, of Portland Station; Thomas ' 
J. Stringer, Lewis Lipphart, William P. Francis, of Martins Ferry, 
and William C. Fawcett, of Wheeling. The new company is incor- 
porated to build a five-mile stretch of track from Dillonvale to 
Rayland. 


OLYMPIA, WASH.—The formal certificate showing roughly the 
route of a proposed electric line in Spokane, Lincoln and‘ Stevens 
counties, has been received by the secretary of state. It recites 4 
resolution adopted by the Spokane & Big Bend Railway Company 
at a recent meeting at Spokane and is certified to by W. H. Plum- 
mer, the president, and by Secretary F. C. Robertson. The resolu- 
tion recites the purpose of the company to build and operate an elec- 
tric line from Spokane via Crescent, Reardan, Davenport, Lor- 
aine, Egypt and Crystal City to the Fort Spokane military reser- 
vation near the mouth of the Spokane river, then across the Spo- 
kane river and the reserve and along the east bank of the Colum- 
bia river to Kettle Falls. The capital stock of the company has 
also been increased to $3,000,000. 


RICHFIELD SPRINGS, N. Y.—The men behind the plan to 
build the Ilion, Morris and Sidney electric road estimate the cost of 
the line at $471,960, and the cost of the equipment at about $159,000. 
The cost of the road from Morris to Sidney is $321,230, making the 
total for the fifty-six miles, fully equipped, $963,690. It is proposed 
to form a company with a capital of from $600,000 to $1,000,000. 
The road will run from Ilion to Columbia Springs, three miles; 
Columbia Springs to Cedarville, five miles; Cedarville to Winfield. 
four miles; Winfield to Bartow’s Corners, three miles; Bartow’s 
Corners to West Exeter, four miles; West Exeter to Burlington 
Flats, four miles; Burlington Flats to Garrattsville, seven miles: 
Garrattsville to New Lisbon, four miles; New Lisbon to Morris, 
four miles; Morris to Gilbertsville, six miles; Gilbertsville to Sid- 
ney, twelve miles; total, fifty-six miles. 
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March 24, 1906 


PERSONAL MENTION. 
MR. ARTHUR F. STANLEY, the well-known electrical supply 
man, has associated himself with P. M. Fletcher Company, 32-34 
Frankfort street, New York city. 


MR. B. C. McCUNE has been appointed manager of the Johnstown 
(Pa.) office of the Bell Telephone Company. Mr. McCune succeeds 
Wesley R. Ellis, who has been acting manager for some time. Mr. 
McCune was formerly stationed at Charleroi. 


MR. FRANK B. BURWELL, Uniontown, Pa., has been appointed 
district manager of the Bell Telephone Company, with headquarters 
at Charleroi. The district of which Mr. Burwell will have charge 
includes Belle Vernon, Charleroi, Brownsville, Monessen, Mononga- 
hela, California and Donora. 


MR. P. C. BURNS, president of the American Blectric Telephone 
Manufacturing Company, Chicago, Ill., is the subject of a sketch in 
the April issue of Success. Mr. Burns, as is well known, is one of 
the pioneers in independent telephony, and this recognition will be 
interesting to his many friends in the field. 


MR. CHARLES R. COAR has resigned his position with the 
Northwestern Telephone Company to accept a position with the 
Twin City Telephone Company in its engineering department. Mr. 
Coar was recently appointed a member of the Minnesota State Board 
of Electrical Examiners by Governor Johnson. 


= MR. R. H. REED on March 31 will close his fourth year as 
manager of the Reeves Engine Company, Trenton, N. J. On this 
date he severs his connection with the company. Mr. Reed has been 
particularly successful in this connection, and will continue, it is 
understood, as a sales manager for high-speed engine interests. 


MR. F. A. STRATTON, of Mount Vernon, N. Y., has retired from 
the presidency of the Westchester Lighting Company and has been 


elected chairman of the board of directors, succeeding H. E. 


Gawtry, formerly president of the Consolidated Gas Company, New 
York. Mr. Stratton has served as vice-president and president of 
the Westchester Lighting Company for seven years. During his 
term he merged nearly all of the lighting companies of Westchester 
county into one concern with a capital of $25,000,000. Mr. Stratton 
will still remain president of the Northern Westchester Lighting 
Company, of which he is the principal owner, and which is capital- 
ized for $2,000,000. 


NEW PUBLICATION. 


A VITAL FACTOR IN BUSINESS MANAGEMENT—Under the 
title, “A Vital Factor in Business Management,’ Mr. W. F. Weiss, 
certified public accountant, 128 Broadway, New York city, has issued 
a brochure detailing the manifold services of the certified public 
accountant. This brochure is intelligently prepared and makes 
very pleasant reading. It is certainly a clean-cut analysis of the con- 
ditions which arise in business affairs, obviously necessitating the 
services of the expert. The following quotation from this brochure is 
interesting to every manufacturer: “Proprietors or managers of 
enterprises require concise information on the cost, expenses and 
results of operation and the financial condition of their business, 
and it is essential to have this information promptly available to 
enable them to act upon it where occasion may necessitate. Leaks 
or losses and their causes should be shown in their beginning in 
order that they may, if possible, be prevented or overcome.” 


LEGAL NOTE. 


AN INTERESTING SUIT INVOLVING THE USE OF ASBESTOS 
AS AN INSULATING MATERIAL FOR MAGNET WIRES—In the 
Circuit Court of the United States for the Middle District of Penn- 
Sylvania, an interesting suit in equity between Louis W. Downes, 
complainant, and the Teter-Heany Developing Company, defendant, 
has been concluded. Under date of February 23, 1906, District Judge 
R. W. Archbald handed down an opinion deciding against the con- 
tentions of the complainant, and decreeing that the bill charging 
the defendant company with infringement be dismissed at the cost 
of the complainant. . 


BLECTRICAL SBCURITIES. 

The noticeable feature of last week’s stock market was its con- 
tinued dulness. This dulness, following the severe decline which 
has taken place in the last few weeks, is looked upon as a satis- 
factory condition of affairs. The attitude of speculators in general 
is deemed to be significant of the fact that no further decline is in 
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sight, and that at present the situation is one of marking time, 
waiting for the disposal of adverse factors and some favorable 
impetus to start an upward swing in prices. The break in Con- 
solidated Gas carried with it other industrials of a like nature, 
and the decision of the Supreme Court in the Chicago traction cases 
has so diluted these values that tractions in general have suffered. 
The severe weather which has prevailed all over the northern 
section of the country will very likely be reflected in decreased 
railroad earnings, but this, it is hoped, will be more than offset 
by the additional gains which will be possible in the agri- 
cultural sections due to the snow covering which is so neces- 
sary for a bountiful wheat crop. The iron and steel trade still 
continues to reflect a prosperous condition, with possibly a diminu- 
tion in the orders ahead for finished steel products. The possibility 
of labor troubles in the anthracite coal fields still continues to be 
an adverse factor, but the kfiown attitude of the labor leaders in 
seeking to avoid a strike, it is thought, will be provocative of an 
agreeable ending of the present series of conferences that is now on. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 17. 


New York: Closing. 
Allis-Chalmers common .................. 21 
Allis-Chalmers preferred .................5- 57 
Brooklyn Rapid Transit ................... 84, 
Consolidated Gas ....... 0... ccc ee ees 144 
General Electric .......... 0... cee ee ee ees 168% 
Interborough Rapid Transit ............... 226% 
Kings County Electric .............. ccc eee 165 
Mackay Companies (Postal Telegraph and 

Cables) COMMON ............ cece eee ee 59k, 
Mackay Companies (Postal Telegraph and 

Cables) preferred ..............2000 ee 73% 
Manhattan Elevated .............. cee 155 
Metropolitan Street Railway................ 112% 
New York & New Jersey Telephone.......... 154 
Western Union ........... cc cc ccc eee eee 9234 
Westinghouse Manufacturing Company...... 185 


The following statement exhibits the condition of the Western 
Union Telegraph Company at the close of the quarter ended 
December 31, 1905: Surplus October 1, 1905, $16,433,481.36; net 
revenues, quarter ended December 31, 1905, $1,853,196.75, a total of 
$18,286,678.11. Appropriating $1,217,022.50 for the January divi- 
dend and $331,300 for interest on bonded debt left a surplus Decem- 
ber 31, 1905, of $16,738,355.61. The net revenues for the quarter 
ending March 31, based upon nearly completed returns for January, 
partial returns for February, and estimating the business for March, 
will be about $1,500,000. The board of directors of the Western 
Union company has declared a quarterly dividend of 114 per cent, 
payable on and after April 16. Books closed March 20 and will 
reopen April 2. 

The regular quarterly dividend on Metropolitan Street Railway 
stock is payable April 16. Books close March 24 and reopen 
April 17. 


Boston: Closing. 
American Telephone and Telegraph......... 136 
Edison Electric IJluminating............... 244 
Massachusetts Electric .................... 69 
New England Telephone.................... 13714 


Western Telephone and Telegraph preferred. 91 
The directors of the American Telephone and Telegraph Com- 
pany have declared a regular quarterly dividend of $1.50 per share, 
payable April 16 to stock of record March 16. 


Philadelphia: Closing. 
- Electric Company of America............... 11% 
Electric Storage Battery common........... T9% 
Electric Storage Battery preferred.......... 79 
Philadelphia Electric ....................04- 7% 
Philadelphia Rapid Transit................. 29 
United Gas Improvement ................66. 9334 


The Plectric Storage Battery Company has declared the regular 
quarterly dividends of 14% per cent on both common and preferred 
stock, payable April 2 to stock of record March 27. 

The directors of the United Gas Improvement Company have 
declared a quarterly dividend of 2 per cent ($1 per share), payable 
April 14 to stockholders of record at the close of business March 31. 


Chicago: Closing. 
Chicago Telephone ................2 ccc cece 115 
Chicago Edison Light...................... 158 
Metropolitan Elevated preferred............ 68 
National Carbon common................... 92 
National Carbon preferred.................. 116 
Union Traction common................08- 6 


Union Traction preferred................08. 18 
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TELEPHONE AND TELEGRAPH. 


ST. CHARLES, MO.—The Home Mutual Telephone Company has 
been organized at Portage. 


FARGO, N. D.—A. L. Martin has organized a telephone com- 
pany to build from Sentinel Butte to Yule. 


DOLGEVILLE, N. Y.—The Interstate Telephone Company is 
making a number of improvements to its system. 


COLUMBUS, OHIO—The Citizens’ Mutual Telephone Company. 
of Delta, Fulton county, has been incorporated by William McQuil- 
lan, O. R. George, Frank Termelliger, Claude Sturtevant and C. D. 
Eberly. 


TERRE HAUTE, IND.—The Citizens’ Independent Telephone 
Company has been reorganized. A bond issue of $1,000,000 was 
ordered, the first $200,000 of which is to pay for the West Terre 
Haute plant and for extensive improvements. 


SANDUSKY, OHIO—A Toledo syndicate, headed by J. S. Brailey, 
has obtained the controlling interest in the Sandusky Telephone 
Company, one of the leading independent companies of the state. 
The Toledo men are backed by the Busch St. Louis syndicate. 


LOS ANGELES, CAL.—The Home Telephone Company has 
decided, by vote of the directors, to erect a new building on Olive 
street. The building committee has accepted the plans, and will 
order the immediate completion of the structure, to cost $175,000. 


SYRACUSE, N. Y.—The new Bell Telephone building in Syra- 
cuse has been opened. The building is five stories high and has 
a frontage of sixty-six feet. It is 132 feet in depth, and is as nearly 
fireproof as possible. Architects are now working on plans for 
three additional stories. . 


KNOXVILLE, TENN.—The East Tennessee Telephone Company, 
in order to meet the increasing demand for service, has ordered 
an additional section for its present switchboard with a capacity 
of 300 telephones. This will make the total capacity of the 
exchange 3,000 instruments. 


LOS ANGELES, CAL.—At the annual meeting of the South- 
western Home Telephone Company the following officers and direc- 
tors were elected: president, K. C. Wells; vice-president, John F. 
Dostal; secretary, J. H. Breckenridge; treasurer, Bank of Red- 
lands; directors, A. Gregory, C. H. Bigelow, R. J. Dunn and J. L. 
Shibley. 


LANDER, WYO.—The Rocky Mountain Bell Telephone Company 
announces that as soon as snow leaves the ground the con- 
struction of a system of rural lines, centering in Lander, will be 
undertaken. These lines will run to Atlantic, Lewiston, South 
Pass and other settlements of the district, and as soon as the 
Shoshone reservation is thrown open for settlement will be extended 
through the reservation country. 


DENVER, COL.—The former directors and officers of the Colo- 
rado Telephone Company have been reelected. President E. B. 
Field reports gross earnings for year ending December 31, 1905, 
$1,793,526; net earnings, $396,432. Value of real estate and plant, 
$6,141,121; number of subscribers, 45,745, a gain of 8,642. Mr. Field 
states that in order to meet the demands for additional telephone 
service the company has decided to offer this year at par to the 
stockholders $1,400,000 treasury stock. 


FEDORA, S. D.—The Citizens’ Economic Telephone Company, 
incorporated with a capital of $25,000 to construct lines in Miner 
and adjacent counties, expects to begin operations immediately, 
and before next fall will have poles up and wires strung all over 
the county. Farmers subscribed liberally for the stock, and the 
company is well financed. The officers of the new company are: 
president, T. C. Lewis; vice-president, J. E. O’Neal; secretary, 
T. E. Jones; treasurer, George Mishler. ‘ 


YAMPA, COL.—The Colorado Telephone Company has set aside 
$85,000 for improvements in Routt and Grand counties during 
the present year. A new line is now being built from Kremmling 
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to Steamboat Springs across the Rabbit Ear range, which will 
give the district much closer connections with Denver, as under 
the present system the line goes to Eagle and Leadville, and from 
there to Denver. The latter line, however, will be replaced by 
a new copper circuit, and over both lines separate wires will be 
strung for local and long-distance business. 


WASHINGTON, D. C.—A plan has heen agreed upon by Professor 
Willis L. Moore, chief of the weather bureau, and the officials of 
the Chesapeake & Potomac Telephone Company, by which the tele- 
phone subscribers on the lines of that company and the sublicensee 
companies throughout Maryland, Virginia and West Virginia are 
to be given the benefit of the daily weather forecast. This arrange- 
ment will extend to not less than 5,000 rural telephone subscribers 
in the three states named. They will be informed as to coming 
weather changes within a few minutes after the announcement of 
the official forecasts every day. 


LITTLE ROCK, ARK.—The Telegraphone Company, of Arkansas, 
was organized at the session of the Arkansas Independent Tele 
phone Association, and has been granted a charter. The capital 
stock is $300,000. The company will build 1,200 miles of wire 
throughout the state, to connect up the twenty or more independent 
companies. There will be main lines from Memphis to Fort Smith 
via Little Rock, Poplar Bluff, Mo., to Texarkana, with branch 
lines covering the greater part of the state. Twenty of the fifty 
independent companies of the state are affiliated with the move 
ment. The officers are Eugene Hale, of Ozark, president; Dr. R. M. 
Drummond, of Russellville, vice-president; John B. King, of Texar- 
kana, secretary; P. C. Ewing, of Little Rock, treasurer. 


BUNCETON, MO.—A movement is on foot to merge all the inde- 
pendent telephone companies in Cooper county with a capital of 
$150,000. A meeting of stockholders in the several independent 
companies, as well as others interested, was held in Bunceton 
recently. Resolutions and recommendations were adopted pro- 
viding for the incorporation of the Cooper County Telephone Com- 
pany, with an authorized capital stock of $150,000, for the purpose 
of building independent trunk lines between the towns of Cooper 
county; also lines to every farm in the county. Colonel John S. 
Elliott, Charles A. Sombart, E. Cramer, N. A. George and Dr. J. T. 
Taylor were named as an executive committee. The new company 
expects to have 4,000 telephones, and will build 182 miles of trunk 
lines. 


SALT LAKE CITY, UTAH—At a meeting of the directors of 
the Rocky Mountain Bell Telephone Company over $600,000 was 
appropriated for improvements to be made the coming year. The 
improvements are two stories to be added to the central building; 
and lengthening it seventy-seven feet, making it 170 by 50 feet, to 
cost $109,000; new switchboard, to be installed by July 1, 1907, at 
a cost of $237,250; $126,250 for new switchboards and telephones 
in twelve cities; new copper-wire circuits on poles already set, 
$47,968.60; installing lines in new fields, $98,720, making a total 
of $619,188.60 appropriated. Remodeling of the building will com- 
mence immediately. Between Provo and Price the company is to 
erect its poles, as the railroads state that theirs are carrying all 
the wire that they can. . 


SALT LAKE CITY, UTAH—An important transaction has been 
closed by the Rio Grande Western Railroad Company and the Utah 
Independent Telephone Company by the terms of which the tele 
phone company secures all the telephones of the Rio Grande system 
and the Western Pacific now in course of construction. It also includes 
a private branch exchange, with a capacity of 160 stations, which 
will open up communication with all departments of the Rio Grande 
Western and the Western Pacific. By the terms of this contract the 
Independent Telephone Company has also procured exclusive privi- 
leges for the use of poles and right of way over the Western 
Pacific to San Francisco. This is of immense importance to Salt 
Lake, as it assures direct telephonic communication with the 
Pacific coast, a distance of some 800 miles. The deal is the result 
of a contract entered into between the Independent Telephone Com- 
pany and the Western Union Telegraph Company last April by 
the terms of which the telephone company was granted exclusive 
use of Western Union poles in five states—Nevada, Idaho, Montana, 
Wyoming and California. 
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ELECTRIC LIGHTING. 
CLINTON, N. J.—The electric light system is being enlarged. 


HAILEY, IDA.—The plant of the Electric Light Company has 
been completed and placed in operation. 


ENDICOTT, N. Y.—The village of Endicott has contracted with 
the General Electric Company for the installation of a lighting 


system. 


POTTSVILLE, PA.—At a special meeting of the Tower City 
borough council H. T. Bressler, of that place, was given a contract 
to light the borough streets with electric lights. - 


POTTSVILLE, PA.—The Tremont borough council has signed a 
five-year contract with the Tremont & Pinegrove Electric Light 
Company te light the streets of the borough at a cost of $1,234 per 
annum. 


HOLTON, KAN.—The Holton city council has decided to sub- 
mit to the people a proposition to vote $80,000 for a waterworks 
system, two miles of sewer and an electric plant. The election will 
be held in April. 


WHEELER, S. D.—S. A. Oliver has closed the deal which has 
been pending for some time whereby the Sturgis electric light 
plant passes from his possession. Allison Brothers & Bartlett, of 
Lead City, are the purchasers. 


CORINTH, MISS.—The Alcorn Electric Light Company has 
organized under the new charter. Dr. P. T. Jones is the president; 
John H. Jones, vice-president and general manager, and W. Thomas 
Young, secretary and treasurer. 


BABYLON, N. Y.—Babylon has signed a lighting contract with 
the Babylon Electric Light Company. The contract calls for the 
payment of $173.83 per month for 105 incandescent lights of twenty- 
five candle-power and two arc lights. 


NEW WESTMINSTER, BRITISH COLUMBIA—The Burrard 
Power Company has made application for 2,500 inches of water 
from the Lillooet river and its tributaries. H. M. Burwell, of Van- 
couver, is one of the directors of the company. 


MOUNT CARMEL, PA.—The Trevorton Electric Light and 
Power Company has elected the following officers for one year: 
Mary F. Crone, president; Henry J. Crone, vice-president; Isaac 
M. Jones, secretary, and O. H. Derk, treasurer. 


LA GRANDE, ORE.—Walter M. Pierce has closed a deal 
whereby the Union electric light plant becomes the property of 
the Grande Ronde Electric Company. As soon as transformers 
can be procured Union will be connected with the Cove and La 


Grande power stations. 


SALT LAKE CITY, UTAH—The United Electric Company has 
announced a reduction in the price of current from the present 
price of seventeen and one-half cents a kilowatt-hour. Hereafter 
the price will be for the first fifty kilowatt-hours, fifteen cents; 
for the second fifty, thirteen cents, and for the following fifties, 
twelve cents. 


NEWARK, N. J'—The plant and real estate owned by the Essex 
Fells Electric Light and Water Company, at that place, has been 
mortgaged to the Fidelity Trust Company, of Philadelphia, for 
$150,000. The money is secured on first mortgage bonds, payable in 
sums of $1,000 each ten years from date, and bearing interest at 
four and one-half per cent. 


MISSOULA, MONT.—Stevensville is planning for electric light 
and water systems. It is said that eastern capitalists have secured 
options on Henry Buck’s property on the west side of the river, 
and have made the statement that their object in securing the land 
and water rights was for the purpose of generating power for elec- 
tric lighting and also to furnish water for the town. 


RICHMOND, IND.—By the report of E. B. Needham, city comp- 
troller, for the year ending January 1, it is shown that Richmond has 
demonstrated that municipal lighting is a success. The actual 
Profit from operating the plant, after deducting charges of every 
nature, including interest on bonds, was $12,187.57. The report 
also shows that Richmond people were paying a rate of fifteen cents 
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a kilowatt-hour previous to the installation of the city’s plant, 
while now the rate ranges from 4.8 cents to 7.2 cents per kilowatt- 
hour. 


CLYDE, N. Y.—At a recent meeting of the Clyde board of trus- 
tees Thomas Robinson, of Clyde, attorney for the Wayne County 
Electric Company, appeared by request and renewed the contract 
for lighting the streets of the village for another five years from the 
first of next June. At present the village is paying for fifty street 


lights at $50 each per year, but the new contract provides for only 
forty-five lamps. 


GUNNISON, COL.—The Gunnison city council has awarded the 
contract for building a new light and water plant, the city having 
voted bonds to the amount of $109,000 for the purpose. The bid 
of George H. Sethman, which was for $109,000 in bonds, was 
accepted. The new plant, which is to be one of the most com- 
plete in the state, is to be installed by January 1, 1907. John J. 
Huddart, of Denver, is to supervise the construction. 


LAUREL, MD.—The Laurel Improvement Association held a 
large and enthusiastic meeting recently. The advisability of estab- 
lishing an electric plant on the Patuxent river at Laurel was dis- 
cussed, and it was decided to ask the mayor and city council to 
employ an expert to enquire into the matter. Messrs. Frank W. 
Awalt, Gustavus B. Timanus and Edward Phelps were appointed 
to act in conjunction with the mayor and city council. 


MARION, IND.—The Marion city council has received a proposi- 
tion from the Diesel Engine Company, of Indianapolis, whereby 
the Diesel Engine Company will place machinery in the Marion 
city lighting plant, furnish street lights for the city for ten years, 
on a basis of 300 lights at $55 a light a year, or 350 lights at $47.50 
a year, the city to receive all income from commercial lighting; and, 
at the expiration of ten years,-the plant, valued at $100,000, will 
become the property of the city. 


MARQUETTE, MICH.—The Marquette County Gas, Light and 
Traction Company, operator of the traction system and the gas 
and electric lighting plants at Ishpeming and Negaunee, has gone 
into the hands of a receiver. E. B. Finch, secretary of the com- 
pany and who has been in charge of its affairs, has been appointed 
receiver upon application of the trustee, the Merchants’ Loan and 
Trust Company, of Chicago. The business will be conducted with- 
out interruption. 


VALPARAISO, IND.—The board of public works in Michigan 
City has extended the franchise of the Michigan City Light and 
Power Company for a period of twenty-five years. The council must 
now pass an ordinance in accordance with the board’s action before 
it becomes effective. The company is required to furnish com- 
mercial lighting at not more than ten cents per kilowatt-hour. The 
company agrees to furnish all-night are lights for street service 
at $75 a year each for 150 lights or fewer; from 150 to 200, $74; 
from 200 to 250, $73; and over 250, $71. 


MONTREAL, QUEBEC—Mr. H. S. Holt, president of the 
Montreal Light, Heat and Power Company, announces that the com- 
pany’s plant at Soulanges will be ready to deliver 14,000 horse- 
power at its Wellington street station by the first of August, 1907. 
As soon as the Soulanges plant is ready work will be started at the 
Buisson property, and the company’s engineers state that if they 
begin work at Buisson at the completion of the Soulanges project 
in August, 1907, they will be ready with an additional 18,000 horse- 
power either by the fall of 1908 or the spring of 1909. Mr. Holt 
thinks that according to the present rate of expansion all this power 
will be required within three years’ time. 


UTICA, N. Y.—The Hudson River Electric Power Company has 
closed a contract with the Utica & Mohawk Valley Railway Com- 
pany to supply the power for the electric service between Utica 
and Syracuse, and the power company’s architects and electricians 
are at work preparing plans for the enlargement of the local plant 
to accommodate the machinery which will furnish the increased 
demand for power. The electric company will more than double 
the capacity of the present building on the flats and will install 
larger and more modern machinery. It will also build one or more 
substations between Utica and Syracuse for the transmission of 
power. As soon as the weather will permit work will be com- 
menced on an addition to the present building, 160 by 50 feet. 
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INDUSTRIAL ITEMS. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, has ready for distribution instruction book No. 
5,003, detailing the installation and operation of Bullock direct- 
current motors and generators, types “N” and “B.” 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., will be pleased 
to send bulletin No. 30, describing Paiste panelettes, 125 and 250- 
volt rosettes, attachment plugs and “Baby” knife switches and 
cutouts, to any one interested. In addition to the text each article 
is carefully illustrated. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., has 
publ{fshed a large. circular entitled “Telephone Competition and Its 
Benefits to the Public.” This circular sets forth many of the advan- 
tages of the automatic service and gives a list of forty-five cities in 
which the system has been adopted. This circular will be sent upon 
request. 


THE ELMER P. MORRIS COMPANY, 51 Dey street, New York 
city, manufacturer and exporter of wrought iron and steel poles and 
brackets, electric railway and lighting supplies, will be pleased to 
send catalogue No. 12 upon application. This catalogue illustrates 
and describes a complete line of overhead line material used in the 
construction and operation of electric railways. 


THE HART MANUFACTURING COMPANY, Hartford, Ct., has 
ready for distribution booklet No. 10, which is a digest of the types 
and salient features of “Diamond H” switches. The company will be 
pleased to send this booklet upon request. The complete catalogue 
of products manufactured by this company, giving details and full 
information, will also be furnished upon request. 


THE NOVELTY ELECTRIC COMPANY, 50-54 North Fourth 
street, Philadelphia, Pa., manufacturer of telephones and specialties 
and dealer in electrical material, will be pleased to send full 
information concerning its product upon request. This company 
has a large salesroom equipped with a very complete line of mate- 
rial and has facilities for making prompt shipments of orders of 
any magnitude. 


THE PHOENIX GLASS COMPANY, New York city, manufac- 
turer of electrical glassware, is attracting widespread attention 
through its “Inner Globe Wisdom.” The fact has just come to light 
that the poetry which the advertising department of this company 
has recently perpetrated upon the electrical industry has made 
such a hit that the company is besieged with requests for editions 
in leafiet form to supply the demand. 


THE DIBHL MANUFACTURING COMPANY, Elizabethport, N.J., 
has just completed the installation of an electrical equipment of a 
large manufacturing plant at St. Johns, P. Q., Canada. The plant 
consists of four 250-kilowatt, engine-type generators at 150 revolu- 
tions per minute, and one 100-kilowatt at 260 revolutions per minute. 
Also a 100-kilowatt motor-generator set, and about thirty motors 
varying in size from seventy-five horse-power to seven and one-half 
horse-power. 


THB CHICAGO PNEUMATIC TOOL COMPANY, Chicago, Ill., 
has closed its Norfolk (Va.) office and will in the near future open 
an office at Richmond, Va. The office located at 602 Empire Build- 
ing, Pittsburg, Pa., will be closed April 1 and moved to 10 and 12 
Wood street. A store building has been secured for the purpose of 
making a general display of air compressors and tools. A large 
stock of apparatus will be carried as soon as the factories are in 
a position to furnish the material. An up-to-date repair department 
will also be maintained for the benefit of the company’s many 
customers in the Pittsburg district. The office at Seattle, Wash., 
has been closed and a new office opened at 84 Sixth street, N., Port- 
land, Ore. The company reports an entirely satisfactory business 
both at home and abroad, with all of the factories working double 


time. 
THE SPRAGUE ELECTRIC COMPANY, New York city, is dis- 
tributing a unique advertising card emphasizing the popularity of 


the Sprague Electric Company's round-type motor. The card shows 
allegorically a niche in the Hall of Fame, containing a round-type 
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motor, the tablet beneath bearing this inscription: “The motor that 
made electric drive popular.” This round-type motor was one of 
the most prominently successful among the earliest electric motors. 
The care uniformly exercised in the design and manufacture of 
these motors since they were first placed on the market has greatly 
extended their use and firmly established their popularity in the 
field of the application of electric power to mechanical drive. 


TRADE-MARK DECISION—A decree has been entered in the 
case. of the Babcock & Wilcox Company against the Aultman & 
Taylor Machinery Company for infringement of trade-mark in the 
United States Circuit Court for the Eastern Division of the Northern 
District of Ohio, in favor of the Babcock & Wilcox Company. The 
trade-mark of this company is sustained as good and valid. It 
consists of the word “steam” accompanied by a representation of 
the type of engine known as the “‘Aeolipile of Hero,” which consists 
in part of a sphere. The defendant company is enjoined and 
restrained from making any use of this trade-mark or a device 
similar thereto. 


THE I. P. MORRIS COMPANY, Philadelphia, Pa., in bulletin 
No. 2 publishes some very interesting data relating to the variation 
in power and efficiency due to changing heads with the revolutions 
constant, as illustrated in the preliminary design of a 13,500-horse- 
power turbine. This technical bulletin is published for the use of 
consulting hydraulic engineers and others who may desire informa- 
tion upon this subject. The curves on the plates shown are based 
upon the results of- tests of wheels designed, built and installed by 
the I. P. Morris Company, and are applied to the preliminary design 
of a 13,500-horse-power wheel working under variable heads of 
from fifty feet to seventy feet, and running at a constant speed of 
107 revolutions per minute. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has secured an order from the Pittsburg (Pa.) Railways Company 
for twenty emergency straight air-brake equipments for motor-cars, 
with CP-21 air-compressors, and ten emergency straight air-brake 
equipments for trail-cars. The cars upon which these equipments 
will be mounted are to be run singly and in two-car trains consist- 
ing of one motor-car and one trailer. This type of air-brake, some- 
times called the semi-automatic, is essentially a straight air-brake 
system, having in addition an emergency valve on each car, which, 
in case the train breaks apart, disconnects the brake cylinder from 
the train line and connects it directly to the main reservoir, thus 
applying the brakes on all cars the same as in the automatic sys- 
tem. In ordinary service the operation is exactly the same as 
with a standard straight air-brake system. | 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


INDIANAPOLIS, IND.—The Thompson Electrical Company, of 
Evansville, has filed articles of incorporation with a capital of $5,000. 
The directors are John E. Butler, Theodore Rauschenbach and Henry 
Kollker, Jr. 


TRENTON, N. J.—The Walker Foundry Company has been incor- 
porated to manufacture electric motors, dynamos and other electrical 
machinery. The capital stock is $100,000 and the incorporators are 
Joseph Diehl Fackenthal, John J. Daly and Albert C. Wall, of 
Jersey City. 


NILES, OHIO—The Niles Electrical Construction Company has 
been incorporated with a capitalization of $16,000. The incorporators 
are F. W. Stillwagon, W. Manning Kerr, W. H. Stevens, Edward 
Lyons and Harriet Lyons. The concern has been doing general elec- 


_ trical construction work in Niles for the last two years. 


MINNEAPOLIS, MINN.—The B. F. H. Electrical Manufacturing . 
Company, of Minneapolis, has filed articles of incorporation with the 
secretary of state. The capital stock is $1,000,000. The incorpora- 
tors are Frank S. Bryant, A. W. Swanberg and C. M. Hofstad. The 
company will manufacture dynamos and other electrical machinery. 


TRENTON, N. J.—Articles of incorporation of the Philippine 
Railway Construction Company, a $1,000,000 concern, have been 
filed. The company proposes to construct and equip lines of railway 
operated by steam or power of any kind in the Philippines and else- 
where. It will also construct telegraph and telephone lines. The 
incorporators are Albert C. Wall, Jersey City, and Edward B. Bruce 
and Jarvis P. Carter, New York city. The principal office in New 
Jersey is at 1 Exchange place, Jersey City. 
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AUTOMATIC APPLIANCES. 
The increasing use of automatic appliances is a noteworthy 
feature of the tendency in engineering development. Such de- 


vices are now used where a few years ago an attendant. would be 
placed to care for the apparatus of the system. hese appliances 
may take the form of regulators or governors for controlling 
the performance of the machines, or they may be protective de- 


vices which prevent damage that might be caused by unusual or- 


unexpected conditions. In the electrical industries particular au- 
tomatic appliances are largely used, and the results have been so 
good that we find the peculiar flexibility of electrical systems 
leading to their use for automatic apparatus in other lines of 
work. There is probably not an electrical system to-day, either 


for transportation purposes or power purposes in general, for 


lighting, telephone or for any of the various other applications 
of electricity, in which some automatic devices are not used. 
In signaling work, particularly for railways, automatic elec- 
tric systems seem to be carrying the day. These systems may 
take several forms. They may simply indicate to the man who 
controls the switches or signals that everything is going all 
right, or the system may be carried further and the signals 
themselves be operated automatically. Sometimes at an impor- 
tant switching point where there are many tracks to be con- 
trolled an electrical appliance is used to indicate to the operator 
which tracks are in use and which are vacant. A very pretty 
example of this kind of indicator has been installed on the 
Baker Street & Waterloo Railway, London, at junctions and 


crossings. In each switching station is placed a diagram of 
the tracks. Hach section of these diagrams is automatically 
illuminated by an incandescent lamp whenever it is unoccupied, 
so that a glance at the diagram shows at once where trains are 
standing and where the track is vacant. The lighted portion of 
the track stands out sharply from the other, making an incorrect 
reading of the diagram almost impossible. 


=e 
ELECTRICAL IRRIGATION. 


Irrigation as usually thought of consists in conducting to 
the arid district water from a distance, either through pipes or 
by means of canals, and there distributing it. There is, however, 
another method of irrigation which may be applicable when the 
section to be watered is too far from the running streams. Such 
a system was described some time ago in a paper by Mr. F. E. 
Trask before the American Society of Civil Engineers. This 
is the system at Ontario, Cal. 

The striking feature of the Ontario system is that instead 
of transporting water to the dry section, water is used to gen- 
erate electrical energy, which is itself transported—or rather 
transmitted—to various points throughout the district to be 
watered and there used to operate pumps which draw the irri- 
gating water from underground sources. Such an arrangement 
can only be adopted where there is an underground supply of 

rater sufficiently large for the purpose. Moreover, an electrical 

system would probably be more expensive to install, except’ whcre 
the physical difficulties of constructing a canal are very great, or 
the distance through which the water is conducted is itself great. 
But there are no doubt many such situations to which water can 
be conducted only at a prohibitive cost. If, on the other 
hand, there is a water power not too far away, the electrical 
irrigating system might be used, for then the physical obstacles 
between the water and the farms are of not much importance 
and the cost of running a power line is much less than that of 
building an irrigating canal. The electrical power may be 
conducted over a small wire up hill and down, with equal 
facility; while water must be led in a large ditch built nearly 
level, or else in large, expensive pipes. 
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THE EFFECT OF STEAM PRESSURE ON THE ECONOMY OF 
. STEAM TURBINES. 


Although a great deal of data has been published on the 
performance of steam turbines, the conditions under which 
the many tests have been conducted have been so different that 
it is difficult to make a satisfactory comparison, and in this 
way sce just what efect variations in steam pressure or in 
vacuum have on the performance of turbines of various sizes. 
Realizing the lack of satisfactory data on this phase of steam 
turbine operation, Messrs. T. Stevens and H. M. Hobart have 
collected a large number of results from turbines of the Parsons 
type, though of American and European makes, and have analyzed 
these and reduced them to such form as to enable a satisfactory 
comparison to be made. The particular point which Messrs. 
Stevens and Hobart wished to look into was to test the accuracy 
of a statement made some time since by Rateau, who has been 
urging the use of low-pressure steam turbines. , Rateau said: 
“turbines are able to use to perfect advantage steam at a low 
pressure, for they have an efficiency rising in value as the press- 
ure of the steam becomes lower.” Taken literally, this statement 
might be questioned because experience with the reciprocating 
engine has demonstrated that the efficiency of the machine as a 
general thing increases with an increase in steam pressure. Com- 
paratively speaking, the statement might be admitted, since the 
turbine loses less with decrease in pressure than does the recipro- 
cating type. 

Messrs. Stevens and Hobart have taken a great deal of 
pains in reducing and tabulating the results of their investi- 
vation, and have published these in a valuable article appearing 
in Engineering (London), March 2. They found that in some 
cases the steam consumption actually did increase with an in- 
crease in the {steam pressure, though not generally so, and in the 
case where there was a lower efficiency at the higher pressure 
they attributed the greater losses to an increase in leakage and 
to the increased friction due to the motion of the blades in the 
denser steam. Their general conclusion regarding the effect of 
increased pressure is as follows: the improvement in economy 
from an absolute admission pressure of eight kilogrammes per 
square centimetre (109 pounds per square inch) upward for 
turbines of the Parsons type as at present designed and built, 
when operated with a good vacuum, is so slight as not to be 
worth taking into account. 

Another result of the investigation is that turbines of the 
Parsons type consume about. thirty-eight per cent more steam 
when running non-condensing than when running with a vacuum 
of twenty-six inches. This percentage may, of course, vary some- 
what with different machines under different operating condi- 
tions. 

The effect of superheat and of vacuum on the economy of 
the steam turbine has also been studied. For the former there 
is insufficient data to enable a complete analysis to be made. 
They have, however, determined that the economy obtained from 
superheating steam is greater for lightly loaded turbines than 


for those fully loaded. Roughly speaking, the gain from super- 


heat is about twenty-five per cent more for a turbine at one-fifth 
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load than at its normal rating. The effect of the vacuum is 
more clearly brought out, and this also shows that the increase 
in economy due to higher vacuum is more for light loads than 
for full loads. For example, increasing the vacuum from twenty- 
five to twenty-six inches decreases the consumption of steam at 
quarter load 5.3 per cent and at full load 3.6 per cent. For an 
increase in vacuum from twenty-six to twenty-seven inches the ` 
corresponding decreases in steam consumption are 6.6 per cent 
and 4.6 per cent; and an increase in the vacuum from twenty- 
seven to twenty-eight inches decreases the steam consumption at 
quarter load 9.6 per cent, and at full load six per cent. It is, 
of course, these features of the steam turbine which help 
give it such a flat characteristic of steam consumption. As is 
well known, the change in efficiency from quarter load to full 
load and over is much less than is the case with the recipro- 
cating engine. 

The general conclusions reached in this paper are that in 
a relative sense Rateau’s statement is correct. The statement 
might be put the other wav; that is, a reciprocating engine gains 
in economy with increase in steam pressure more rapidly than 
does the steam turbine. In fact with turbo-generating sets of 
the Parsons type the commercial efficiency at rated load is very 
nearly independent of the admission pressure. Steam turbines 
will therefore find a field of application at low steam pressures, 
where, so fur as relates to steam economy, piston engines can not 
at present compete. | | 


CHARGING FOR TELEPHONE SERVICE. 
Generally at the introduction of a new industry having the 
nature of a public utility, it is customary to charge a flat rate 
for the service. There may be several flat rates based upon 


the kind of service given. Later, when a greater extension has 


been made, it is good business to introduce a measured service, 
so that each person may pay proportionally for what use he 
makes of the service. This plan has been gencrally adopted in 
electric light stations and in water supply stations, at least 
wherever the service is not given by the municipality. It seems 
to be the only just method of charging for the service whenever 
the importance of the installation warrants the increased coni- 
plications of a service operated in this way. The measured 
service is Just because then each person pays for his own use 
and docs not have to bear part of the expense of serving his 
neighbor. It also prevents unnecessary use and waste, and in 
this way tends toward improving the service and reducing the 
cost of operation. This method of charging has been adopted 
for telephone systems in the large cities, with excellent results. 
We may cite as an instance the telephone service in and around 
New York city—undoubtedly the most important in the world 
—as a case where measured service has been adopted, completely 
to the benefit of the subscribers as well as of the company. 
This being the case, it seems strange that a small number 
of telephone users in the city of Chicago should stand in their 
own light by opposing the introduction of the measured service 
there. Chicago generally manages to keep pretty well up in the 


procession, She ig always one of the first to adopt improved 


wee, 
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systems of doing things. She always has her eyes open for 
the best and is generally rated as what the newspapers would 
call a progressive city. Now, in this matter of telephone rates 
she does not wish to lag behind. The company and the large 
body of telephone users are in favor of a measured service. It 
is only a few of those who use the telephone who object to the 
improvement, but, as in the case of all public utilities, a few 
obstructionists can prevent, or at least considerably delay, any 
changes. It is to be regretted that the short-sighted subscribers 
can not see the matter in the proper light. Are they in favor 
of a system of charging under which they will be compelled 
to pay part of the expense incurred by their neighbors? If they 
are not, then how can they justify a system of charging under 
which their neighbors will be compelled to bear part of the. ex- 
pense of serving them? A measured service is the only just way 
of charging when the additional complications of giving such a 
service are not out of proportion to those of the simpler service 
and do not increase unduly the cost of operation. It is to be 
hoped that the few short-sighted telephone users of Chicago will 
soon be able to see the matter in the proper light. 
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TELEPHONE PROGRESS. 

The rapid growth of the telephone industry is a continual 
source of surprise. Every year attention is called to the won- 
derful increase, and yet each succeeding year shows a growth so 
far surpassing preceding years that it is felt necessary again 
to comment upon it. For the year ending 1905 the growth was 
truly marvelous. Speaking roughly, the increase was nearly 
double that of the previous year. ‘The increase each year is not 
only noteworthy, but the increasing rate of increase is a marked 
feature of the telephone business. 

Statistics covering the telephone development throughout the 
entire country are unattainable because of the large number of 
independent companies which have no occasion to give out 
complete figures. One may, however, judge of the general tele- 
phone progress by studying the reports of the Bell companies. 
The annual report for the year 1905 of the American Telephone 
and Telegraph Company has just been issued, thus affording 


an opportunity of calling attention to certain significant features ` 


of the telephone industry. , 


The report states that the Bell companies had a total of 
2,028,715 stations in service during 1905, as compared with 
2,003,213. stations at the close of the previous year. This is an 
increase of over 525,000 stations, or over twenty-five per cent, 
as compared with the number of stations in service at the close 
of 1904. The increase during 1904 was 318,000—about nine- 
teen per cent—while, as just noted, the increase for 1905 was 
over twenty-five per cent. The rate of increase is itself increas- 
ing, and this will probably go on until a considerably larger 
percentage of homes adopt the telephone. This increase is due 
to several things. Not only is the telephone becoming daily 
more indispensable in the home—it has already been recognized 
a8 an absolute necessity in the business world—but the telephone 
companies are studying the situation throughout the country. 
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They are endeavoring to provide telephone service through the 
outlying districts as well as in the city, which will meet the 
needs of the different sections and will entail a cost commen- 
surate with its use. In other words, the service is being fitted 
to the varying requirements of all sections, thus increasing 
its use far beyond that due to the increase in population or to 
a gradually growing appreciation of its usefulness. 

Another feature of telephone development—and though this 
is one which has been pointed out before, it is still worthy of 
comment—is the general tendency toward stronger and more 
permanent construction. This applies particularly to outside 
work. ‘The tendency to-day is to place the wires underground 
whenever the importance of the installation warrants it, and, 
where conduits are not necessary, to use, as far as possible, over- 
head cables in place of the old-time wire construction. Under- 
ground work is, of course, immune from interruption by storm, 
and the overhead cable is much better able to resist a fierce bliz- 
zard or sleet storm than the many independent wires carried on 
one pole line. Freedom from interruption and general reliability 
are essential to any means of communication, hence the tendency 
to strengthen the outside plant. 

Still another feature of telephone growth is the decreasing 
cost. Although the engineers will not allow any part of the 
plant to be scamped, the increasing use of the telephone—at 
least us shown by the reports of the Bell companies—is decreas- 
ing the investment per station. On the other hand, the increase 
in the number of stations involves an increase in the use of 
telephones which is more nearly geometric than algebraic, thus 
increasing the cost of operation, so far as handling the connec- 
tions is concerned, more rapidly than the growth of the busi- 
ness. But constant improvements, as well as good planning for 
future growth, are having their effect, so that there is a gen- 
eral tendency to lower the rates. There are, of course, excep- 
tions to this, particularly in some places where the rates offered 
in the first case were too low, due either to a false notion on 
the part of the management as to the cost of operation or in 
order to overcome opposition to the franchise. 

The statistics showing the status of the Bell companies, 
although they give only a part of the actual work done in 
this country, are striking. They show that telephone service, 
although it is only thirty years old this year, has become one 
of the most important businesses in the country. During the 
past six years alone the Bell companies spent nearly $220,000,000 
for construction and real estate, and this figure does not include 
the investment in long-distance lines, which up to the close 
of last year was approximately $34,700,000. The number of 
telephone stations has increased during these years from 675,- 


761 to the present figure, 2,528,715. The total miles of wire is 


over 6,000,000; the number of employés is over 87,000; the mun- 


` ber of conversations was over 4,479,000,000 during 1905, equiva- 


lent to fifty-four telephone calls for each man, woman and child 
in the United States. The average daily number of conversations 
was nearly 14,000,000. 
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Nominations for the Presidency of 
the American Institute of 
Electrical Engineers. 

The directors of the American Institute 
of Electrical Engineers have placed in 
nomination for the presidency of the Insti- 
tute, Mr. Edwin Wilbur Rice, Jr., Schen- 
ectady, N. Y., and Dr. Samuel Sheldon, 
Brooklyn, N. Y. Each of these gentle- 
men has been long and honorably connect- 
ed with the electrical engineering fraterni- 
ty and the membership of the American 
Institute of Electrical Engineers, and each 
has achieved that recognition as an expo- 
nent of the best thought and principles un- 


derlying development and progress in sci- | 


ence and art which makes the selection 
of either for this high office an honor mu- 


Mr. E. Wicsour RICE, JR. 


tually to the institute and himself. Stand- 
ing as each does at the present time at 
the focus of observation and consideration 
throughout the entire electrical field, a 
sketch of their careers is timely. 

Mr. Edwin Wilbur Rice, Jr., is a con- 
spicuous example of a man endowed with 
the characteristics of a successful modern 
engineer. Upon his graduation from the 
Philadelphia Central High School in 1880 
Mr. Rice determined to follow experi- 
mental work, and associated himself with 
his former teacher, Professor Elihu 
Thomson, in a shop in Philadelphia. He 
accompanied Professor Thomson to New 
Britain, Conn., and later to Lynn, Mass. 
The years preceding the establishment of 
the Thomson-Houston factory at Lynn 
were filled with experimental research and 
work along lines in which Mr. Rice’s in- 
ventive genius and constructive ability 


were given a wide field for action. When. 


the plant at Lynn was established, his 
ability was recognized and he became the 
superintendent. When the union of the 
Edison and Thomson-Houston companies 
formed the present General Electric Com- 
pany, Mr. Rice became prominently iden- 
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tified with the new corporation. The di- 
rective abiMty which had hitherto marked 
his work was given broader scope, and in 
1893 he was appointed chief engineer of 
the company. Three years later, in addi- 
tion to his duties as technical director, he 
was made third vice-president of the Gen- 
eral Electric Company, and in that capac- 
ity has harmonized the technical and com- 
mercial interests of the business. Com- 
bined with the characteristics which have 
been mentioned, Mr. Rice has a remarkable 
intuitive understanding of men. This 
generalship and directive ability have en- 
abled him to gather about him a most ef- 
ficient corps of engineers, making for the 
success of the work he directs. 

In the engineering world Mr. Rice has 
been associated with railway and lighting 
developments since their beginnings. More 
than a hundred patents have been granted 
to him in this country, and he has been 
foremost in the development of high-ten- 
sion transmission work. The oil switch and 
the cellular method used in the installation 
and controlling of high-tension currents 
are notable examples of his work. In ad- 
dition to his prominence in the affairs of 
the American Institute of Electrical En- 
gineers Mr. Rice is a member of the Am- 
erican Association for the Advancement of 
Science, the American Society of Civil 
Engineers and of the Institution of Elec- 
trical Engineers, of Great Britain. After 
the Paris Exposition in 1900 he was cre- 
ated a chevalier of the Legion of Honor, 
and Harvard University in 1903 conferred 
upon him the honorable degree of master 
of arts. 

Dr. Samuel Sheldon has long been 
known as an electrical engineer and educa- 
tor, and as an indefatigable worker for 
the upbuilding of the American Institute 
of Electrical Engineers. He was born in 
Middlebury, Vt., March 8, 1862. He 
was graduated with the degree of A.B. 
at Middlebury College in 1883, and re- 
ceived the degree of A.M. in 1887. In 
1888 he received the degree of Ph.D. from 
the University of Wurzburg, Germany. 
During 1884 and 1885 Dr. Sheldon was 
instructor of mathematics at Middlebury 
College. From 1885 to 1887 he was assist- 
ant to Kohlrausch, the distinguished phy- 
sicist, at the University of Wurzburg, with 
whom he was associated in his celebrated 
determination of the ohm. He was assist- 
ant professor of physics at Harvard Uni- 
versity from 1887 to 1889, and became 
professor of physics and electrical engi- 
neering at the Brooklyn Polytechnic in 
the latter year. 

Dr. Sheldon has continued in practise as 
a consulting engineer, and has frequently 
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been called upon to give expert testimony 
in state and federal courts. He has been 
the expert of the Swiss Department of Jus- 
tice and Police since 1903, and is secretary 
of section B of the International Electrical 
Congress of 1904. He is a member of the 
International Electrica] Jury of Awards of 
the St. Louis exposition. He is at the 
present time a manager of the American 
Institute of Electrical Engineers, a past- 
president of the New York Electrical So- 
ciety, an honorary fellow of the American 
Electrotherapentic Association, a fellow of 
the American Association for the Advance- 
ment of Science, a member of the Ameri- 
can Physical Society, the American Elec- 
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trochemical Society, the Society for the 
Promotion of Engineering Education and 
the National Electric Light Association. 
He is a prolific writer on engineering sub- 
jects, contributing liberally to the litera- 
ture of electromagnetism, electrochemistry, 


alternating-current electrolysis, high-fre- 


quency phenomena, electrostatics, electro- 
magnetic coulomb standards, and is the 
author of several well-known textbooks. 


The National Electric Company 
Sale. 


The plant of the National Electric Com- 
pany, including all assets, was sold at 
Milwaukee, Wis., on Monday, March 26, 
at auction to Charles L. Sullivan, of Chi- 
cago, Ill., for $500,000. Notice of protest 
against the terms governing the sale was 
filed by N. A. Christensen, who claims 
to control certain patents which are used 
in connection with the product. The Na- 
tional Electric Company was forced into 
bankruptcy following the defalcation of 
Frank G. Bigelow, formerly president of 
the First National bank, of Milwaukee. 
Mr. Bigelow was chief promoter of the 
company. 
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American Institute of Electrical 
Engineers. 

The 205th meeting of the American In- 
stitute of Electrical Engineers was held 
at the Edison auditorium, New York city, 
Friday, March 23. The secretary an- 
nounced the following directors’ nominees 
to be voted upon at the coming Institute 
election: 

President—KE. W. Rice, Jr., Samuel 
Sheldon. 

Vice-presidents—Frank G. Baum, H. 
H. Humphrey, A. H. Armstrong. 

Managers—Paul Spencer, Paul M. Lin- 
coln, J. J. Carty, A. M. Schoen. 

Treasurer—George A. Hamilton. 

Secretary—Ralph W. Pope. 

Mr. T. C. Martin, chairman of the 
building fund committee, reported that 
up to date $132,389 has been subscribed 
toward this fund. Of this, $87,000 has 
been collected and placed in bank. The 
total amount which the Institute is en- 
deavoring to raise is $200,000. One of 
the recent subscriptions was $1,000 from 
the Edison Electric Illuminating Com- 
pany of Brooklyn. 

The first paper of the evening was by 
Mr. J. B. Taylor, Schenectady, N. Y., 
entitled “Some Features Affecting the 
Parallel Operation of Synchronous Motor- 
Generator Sets.” An abstract of the paper 
will be found on another page of this is- 
sue, | 

The second paper of the evening was 
by Mr. S. B. Storer, Syracuse, N. Y. It 
deals with the relation of the load-factor 
to the evaluation of hydroelectric plants. 
It shows how the cost of power varies 
with the load-factors and that therefore 
the latter really determines the value of 
any installation. 

The third paper was by Mr. David B. 
Rushmore, Schenectady, N. Y., entitled 
“Notes on the Design of Hydroelectric 
Power Stations.” Mr. Rushmore dwelt 
particularly on the influence of load-fac- 
tor on the station design. He explained 
the usual conditions obtaining in hydro- 
electric plants, both hydraulic and elec- 
trical, took up the relation of station ca- 
pacity to steam flow, and exhibited a large 
number of diagrams showing typical con- 
ditions. Curves were shown also which 
enable the most suitable equipment to be 
selected for any particular installation. A 
feature of hydroelectric plants is that each 
One presents a special problem—no gen- 
eralizations can be made. The questions 
of the best efficiencies to select, storage 
capacity and of auxiliary plants and equip- 
ment were also dwelt upon. 

Mr. W. L. Watets, Milwaukee, Wis., 
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said that his pérsomal experience with 
synchronous motor-generator sets con- 
vinced him that their operations were not 
so simple as one might be led to believe 
from Mr. Taylor’s paper. He thought that 
it is simpler to start the machines by 
means of a direct-current set and syn- 
chronize at the proper moment in the 
usual way. Certain equipments with 
which he had had to do had given very 
satisfactory performance; others had al- 
ways caused trouble, and the reason for 
this could not be given. One could never 
tell whether these units would go into 
phase properly or would only do so after 
considerable coaxing. The apparent lag 
due to the load, as indicated by the syn- 
chronoscope, was a source of danger. Mr. 
Waters thought that the method of bring- 
ing the generators into synchronism by 
slipping the poles on the motor was severe 
treatment and therefore undesirable. It 
must throw great strains on the windings 
of the machines. 

In reply Mr. Taylor pointed out that 
when synchronous motor-generator sets 
are started from the alternating-current 
supply there is no alternative but to slip 
the poles of the machine in order to bring 
the generators into synchronism. This 
condition was always borne in mind and 
the machine built to stand it. 

The meeting was then adjourned. 


The National Electric Light 
Association. 


The Trunk Line Passenger Association, 
the New England Passenger Association, 
the Southwestern Passenger Association, 
the Western Passenger Association, the 
Central Traffic Association and the South- 
western Excursion Bureau have authorized 
a rate of a fare and one-third from all 
points in their respective territories to 
Atlantic City and return for delegates 
and their friends attending the twenty- 
ninth convention of the National Electric 
Light Association, to be held at Atlantic 
City, N. J., June 5 to June 8. 

Arrangements are being completed for 
an elaborate exhibit of apparatus by the 
manufacturers who are members of the 
association. Young’s Pier has been se- 
cured, and it is stated that the illumi- 
nation and general effects will far surpass 
any effort heretofore made. 

In addition to a valuable programme of 
practical papers and a carefully arranged 
question box, there will be included many 
entertainment features which will make 
this convention one of the most attractive 
which the association has held. 
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Southern Bell Telephone. 

. The Southern Bell Telephone Company 
has increased the amount of its outstand- 
ing stock from $1,000,000 to $15,000,000. 
Stockholders of the company recently au- 
thorized an increase of the capital stock 
from $1,000,000 to $30,000,000. Out of 
this latter increase of authorized stock 
$14,000,000 has been issued, bringing the 
total outstanding up to $15,000,000. 

The issue of the $14,000,000 of stock 

was rendered necessary by the rapid ex- 
tension of the business of the Southern 
Bell Telephone and Telegraph Company. 
A territory of little promise developed 
into one of great value, and as in the case 
of the other rapidly expanding Bell tele- 
phone companies, a large floating debt 
was rolled up to provide new equipment 
and supplies. The money was advanced by 
the parent company, the American Tele- 
phone and Telegraph Company. 

Civil Service Examination for State 
and County Service in New York. 
The New York state civil service com- 

mission announces examinations to be held 

on April 14, 1906, for the following po- 
sitions: architectural draughtsman, $15 to 
$25 a week; engineering examiner, state 
civil service commission, $1,500; first as- 
sistant physician, State Hospital for Tu- 
berculosis, $1,500 and maintenance; in- 
spector of gas and electricity, state com- 
mission of gas and electricity; medical 
superintendent, State Hospital for Tuber- 
culosis, $3,500 and maintenance for su- 

perintendent and family; page and li- 

brarian, Westchester county service, $870 ; 

physician, Westchester county jail, $400; 
rod-man, state engineer’s department, $3 


a day; trained nurse, state institutions, 
$420 and maintenance; zoologist, state 
museum, $1,200; boiler inspector, depart- 
ment of public works, $3,000. 

The last day for filing applications is 
April 9. Application forms and detailed 
information may be obtained by address- 
ing the chief examiner of the commission 
at Albany, N. Y., Charles S. Fowler. — 


> 


The Jamestown Tercentennial 
Exposition. 

The House committee on industrial arts 
and expositions, Washington, D. C., on 
March 23 agreed to a recommendation for 
an appropriation of $1,480,000 for the 
Jamestown, Va., Tercentennial Exposi- 


tion. Of this amount $250,000 is for 
buildings, $200,000 for exhibits and $100,- 
000 for negro development. | 

The Jamestown exposition will be held 
at Hampton Roads, Va., next year, cele- 
brating the 300th anniversary of the first 
English settlement in America. 
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PRESERVATION OF NIAGARA FALLS. 


REPORT OF THE AMERICAN MEMBERS OF 
THE INTERNATIONAL WATERWAYS 
COMMISSION. 


A report on Niagara falls, covering 
its present condition and what its future 
will be if there is no check upon the 
plans for the diversion of the waters for 
commercial purposes and recommenda- 
tions as to legislation which should be en- 
acted to insure the preservation of the 
glory of the falls, has been made by the 
American side of the International Wa- 
terways Commission to the secretary of 
war, who has transmitted the report to 
Congress. The Canadian members of the 


commission have agreed with all the state- 


ments of fact contained in the report, 
but as to the recommendation for legisla- 
tion they asked for more time before con- 
curring. | 

_ The commission, in discussing the value 
of the water power of the falls, says that 
it is very great, but takes the ground 
that if compared with values set aside by 
wealthy communities elsewhere for park 
purposes, the commercial value of the 
falls is not so great to be devoted to simi- 
lar purposes. ‘The report then merely 
adds that 800,000 visit Niagara falls 
annually. In discussing what legislation 
will be needed, the report says: 

“If the falls are to be preserved, it must 
be by mutual agreement between the two 
countries. As a step in that direction, we 
recommend that legislation be enacted 
which shall contain the following provis- 
ions: 

“The secretary of war be authorized to 
grant permits for the diversion of 28,500 
cubic feet per second, and no more, from 
the waters naturallv tributary to Niagara 
falls, distributed as follows: 

“Niagara Falls Hydraulic Power and 
Manufacturing Company, 9,500. 

“Niagara Falls Power Company, 8,600. 

“Erie Canal or its tenants (in addition 
to lock service), 400. 

“Chicago Drainage Canal, 10,000. 

“All other diversion of water which is 
naturally tributary to Niagara falls to be 
prohibited, except such as may be re- 
quired for domestic use or for the service 
of locks in navigation canals, suitable 
penalties for violation of the law to be 
prescribed. The foregoing prohibition to 
remain in force two vears, and then to be- 
come the permanent law of the land, if 
in the meantime the Canadian govern- 
ment shall have enacted legislation pro- 
hibiting the diversion of water which is 
naturally tributary to Niagara falls in 


ELECTRICAL REVIEW 


excess of 36,000 cubic feet per second, not 
including the amounts required for do- 
mestic use or for the service of locks in 
navigation canals. It is assumed, how- 
ever, that an understanding upon this 
subject would be reached by treaty. The 
object of such legislation would be to put 
a stop to the further depletion of the 
falls, and at. the same time inflict the 
least. possible injury upon the important 
interests now dependent upon this water 
power. -> So à 

- “The amount to be diverted on the Ca- 
nadian side has been fixed with a view- to 


allowing to the companies on that side the 


amounts fọr which they now have works 
under construction, which are for the 

- “Canadian Niagara Power Company, 
9,500. 

“Ontario Power Company, 12,000. 

- “Electrical Development Company, 11,- 
200. 

“Niagara Falls Park Railway Company, 
1,500. ; 

“Welland Canal or its tenants (in ad- 
dition. to lock services), 1,800. 

“One of the effects of such legislation 
would be to give to Canada the advantage 
of diverting 7.500 cubic feet per second 
more than is diverted in the United States. 
The advantage is more apparent than 
real, since the power generated on the 
Canadian side will to a large extent be 


transmitted to and used in the United 
States. In the negotiation of a treaty, 
however, the point should be considered. 
“The substance of this report was sub- 
mitted to our Canadian colleagues before 


the passage of the joint resolution, with 


a view to uniting in a joint report under 
the general law providing for the com- 
mission. There was a substantial agree- 
ment in the statement of facts, and such 
differences as developed with respect to 
the recommendations which ought to he 
made did not seem insuperable, but our 
colleagues desired time for further con- 
sideration. We have no doubt of their 
sympathetic interest in carrving out that 
part of the instructions contained in the 
resolution which requires. us ‘to exert in 
conjunction with the members of said 
commission representing the Dominion of 
Canada, if practicable, all possible efforts 
for the preservation of Niagara falls in 
their natural condition, ” 

It is said that the recommendations of 
the commission granting the Chicago 
Drainage canal but 10,000 cubice feet a 
second will interfere materially with te 
plans of those in charge of the Chieago 
canal. who intend to make it something 
more than a mere drainage way. With 
no more than 10,000 cubie feet the drair- 
age canal could not be enlarged. 

Tn return for the impairment of the 
falls the report savs that the state of New 
York will receive practically nothing for 
the 342.000 horse-power derived from au- 
thorized diversion of waters on the New 
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York side, while the Queen Victoria Ni- 
agara Falls Park will receive an annual 
rental of $270,000 or an average of sixty- 
five cents per horse-power for the 415,000 
horse-power authorized on the Canadian 
side of the falls. 

According to the report, the total quan- 
tity of water to be taken from the river 
by works now authorized is 60,900 cubic 
feet per second. Of this amount 26,700 
cubic feet are to be taken from the Ameri- 
can side, and the remainder, 34,200 cybic 
feet, from the Canadian side. This means 
that twenty-seven per cent of the aver- 
age discharge and thirty-three per cent 
of the low water discharge of the Niagara 
river will cease to pass over the falls 
when the works are completed and in full 
operation. The report continues: 

“The quantity to be diverted is more 
than double the quantity which now passes 
over the American fall, which at the av- 
erage stage is about 27,800 cubic feet. 
That this will in general have an jin- 
jurious elfect upon the falls seems self- 
evident. The volume of water to be di- 
verted is about the equivalent of the en- 
tre discharge of lake Superior over the 
Sault Ste. Marie. The amount thus 
far actually diverted is but 17,800 cubic 
feet per second, and has had an appreciable 
effect upon the falls. To foretell with ac- 
curacy the effects in detail of the full 
diversion authorized would require a more 
complete knowledge of the bed of the river 
than is now obtainable. The water taken 
on the Canadian side below the crest of 
the rapids will affect the Horse Shoe fall 
alone. If all that taken on the American 
side should affect the American fall alone, 
it would practically leave it dry, but it 
seems probable that only a part of this 
diversion will be at the expense of the 
American fall. 

“Exactly what portion that will be can 
not be stated with precision, but from 
a study of the channels and reefs so far 
as they are known a reasonable estimate 
ls that the water would come from the two 
arms in about the proportion of one-sixth 
from the American falls and five-sixths 
from the Horse Shoe falls. Exactly what 
form the changes in the two cataracts 
will take, whether they will be made nar- 
rower or broken up into a greater number 
of streams, or simply be reduced in vol- 
ume, retaining in general their present 
form, can not now be foretold, for the 
reason that there is no accurate knowledge 
of the form and depth of water on the 
crests. If 60,900 cubic feet per second 
be diverted the loss will be important, but 
if the diversion be limited to this amount 
or reduced, as hereafter indicated, it may 
not prove disastrous. This can not be 
definitely determined until the works now 
under construction have been completed 
and put in operation. When that hap- 
pens, if it be found that the falls have 
not suffered serious damage as a scenic 
spectacle, it does not follow that addi- 
tional water may be diverted with 1m- 
punity. Additional diversion would p 
experiment even more dangerous than a 
now being tried, and m our opinion sno 
not he permitted.” 
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Hohenfurth Plant in- Bohemia. 


“F HE hydraulic station which has been 
recently erected on the Moldau 
river, in Bohemia, is the largest 

to be found in that region. Current is 

distributed from this plant by a high-ten- 
sion line operated on the three-phase sys- 
tem throughout the surrounding region, 
especially to the town of Krummau, where 


‘ a lerge amount is used in the paper-mak- 


ing establishments belonging to Ignaz 
Spiro & Sons. The hydraulic plant was, in 
fact, erected by the latter company, and 
most of the current is used in the two 
large paper factories, one of which lies 
within the town of Krummau and the’sec- 
ond factory in the neighborhood at 


By C. L. Durand. 


erected across the Moldau in order to se- 
cure the water supply for the hydraulic 
plant. The length of the dam is over 100 
feet and it is of beton construction. It is 
provided with various gates and sluices for 
regulating the water level. From the dam 
starts the main water canal, which is some- 
what over a mile in’ length and follows 
a slight down grade. The canal ends 
in a large water reservoir, which has been 
built to receive two penstocks. The water 
reservoir is divided into two parts, one 
side being used as a settling basin, while 
the other serves as the starting point of 
the two penstocks for the turbines. Only 
one of the penstocks is used at present, 


inches apart. In the turbine station is 
an indicating instrument which is oper- 
ated by the above set of contacts and al- 
lows the water level to be read at this 
point. 


The penstock which runs down from the 


water reservoir to the turbine is 1,830 
feet long and is built of steel tubing hav- 
ing six feet diameter. The lower end of 
the penstock joins on to a separate dis- 
tribution piping for the turbines, which is 
placed in a separate chamber of the build- 
ing. The head of water measured from 
the level in the reservoir to the latter 
point is 313 feet. The penstock is pro- 
vided with expansion joints and also with 
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Poétschmiihle. These two establishments 
are now equipped with a great number of 
electric motors and use about 2,500 horse- 
power in all. 

The head of water which is given by the 
Moldau is exceptionally high, as it is some 
315 feet and is thus to be ranked among 
the highest falls on the Continent. The 
Present installation consists of the tur- 
bine plant, located near the river at 
Hohenfurth, a high-tension line running 
for fifteen miles and two substations at 
Pétschmiihle and Krummau. The elec- 
trical outfit for the plant has been fur- 
nished by Ganz & Company, of Budapest. 
A dam of. considerable size has been 


and the second acts as a reserve. The en- 
trance of the penstocks can be closed off 
when need be, owing to the uee of a special 
form of gate which slides back and forth 
upon rollers. This construction has been 
adopted owing to the high pressure, so 
that there will be but little friction in 
the system. s 

An electric water-gauge system has been 
adopted for the reservoir, so that the at- 
tendants in the turbine station can see 
the exact level of the water at this point. 
A fioat which is placed in the reservoir is 
made to operate a certain number of elec- 
tric contacts corresponding to different 
levels, the contacts being spaced a few 


a set of air valves. To avoid shocks from 
the water a number of vertical air pipes 
have been placed on the penstock at a 
point near the reservoir. 

An automatic pressure regulator for the 
water supply is used in the station. One 
of the engravings shows the general ap- 
pearance of this device, and we also give 
a sectional view of the same. The regu- 
lator is placed in the annex chamber just 
over the end of the- distribution pipe of 
the turbines. Its object is to provide an 
escape for the water at the end of the 
pipe, so as to relieve any extra pressure 
which might occur and thus keep the press- 
ure on the turbines at a constant value. 
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The action of the regulator is very sim- 
ple. It consists of an overflow valve at 
the end of the pipe, which is connected by 
a long vertical rod passing through the 
flooring with the upper part of the regu- 
lator, which consists of a double-acting 
hydraulic piston operated in the usual way. 
By the water pressure upon the piston the 
rod and valve can be worked to open or 
close the valve in the piping. This action 
is carried out automatically and the water 
pressure is thus kept nearly constant. 

From the main distribution pipe a short 
branch leads to each of the three tur- 
bines. On each branch is placed the main 
gate of the turbine. A hydraulic device 
has been adopted for opening and closing 
the gates, and our engraving shows a view 
of the three apparatus which are mounted 
near the wall of the building. A hydraulic 
cylinder is mounted just above each gate 
and is connected to it by a long vertical 
piston rod, which passes above into the 
cylinder. Between the valve and the hy- 
draulic apparatus is a large space, which 
is used as a stuffing box. By opening or 
closing a valve we admit the water press- 
ure to one side or the other of the hy- 
draulic piston and can thus operate the 
turbine gate as desired. In order to see 
the exact position of the gate the upper 
end of the piston rod is lengthened so as 
to pass outside the cylinder at the top, 
and it carries a pointer which works upon 
a vertical scale. The cylinders use oil 
under pressure, and a special valve is em- 
ployed to admit the pressure to either 
side of the piston or to give a etop posi- 
tion in the middle. A hand pump is in- 
stalled with the apparatus so as to act 
as a reserve, and by using a three-way cock 
we can connect the cylinder either with 
the oil-pressure piping or with the hand 
pump. 

The three turbines which have been in- 
stalled in the Hohenfurth plant are of 


the Francis spiral tvne and were sup- _ 


plied by Ganz & Company. They are de- 
signed to run on a full load of 2,500 horse- 
power under a 315-foot head of water, 
the normal speed being 420 revolutions 
per minute. The vanes of these wheels 
are movable, and they are operated by a 
system of levers, the latter being con- 
nected by a suitable transmission device 
with the hydraulic speed governor, which 
is provided for each turbine. The gov- 
ernor consists of a hydraulic piston appa- 
ratus, which is worked by a ball governor 
in the usual wav, and oil under pressure 
is sent on either side of the piston. The 
oil-pressure system which has been in- 
stalled in the plant is used for the gov- 
ernors as well as for the hydraulic pistons 


ELECTRICAL REVIEW 


for operating the gates and the automatic 
outlet valve apparatus which we have just 
described. The oil pressure is given by a 
double-acting pump, which is direct- 
coupled to a small turbine in the station. 


AUTOMATIC WATER OUTLET, HOHENFURTH 
HYDROELECTRIC PLANT, BOHEMIA. 


The alternators which the station con- 
tains are three in number and they are 
direct-coupled upon the shafts of the Fran- 
cis turbines, as will be observed in our 


engraving. ‘These machines are of the 


three-phase type and are furnished by the 
well-known electrical firm of Ganz & Com- 
pany, of Budapest. The alternators are 
of the most recent design and are con- 


HYDRAULIC GaTE-OPERATING Devices, HYDRO- 


ELECTRIC PLANT, HOHENFURTH, BOHEMIA. 


structed to carry a total load of 2,500 
kilowatts with cos œ = 0.7. It is pro- 
posed later on to place two additional al- 
ternator groups of the same size in the 
station, and the foundations have been 
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already prepared for these groups at the 
time of constructing the building. We 
may mention a few of the leading points 
about the construction of the new Ganz 
alternators, seeing that they embody sev- 
eral interesting features. They are of 
the twelve-pole type and are designed to 
generate three-phase current at 15,000 
volts. When running at the normal speed 
the alternators make 420 revolutions per 
minute and the period of the current is 
forty-two cycles. An internal revolving 
field and an outer armature ring casting 
is used with these alternators. The ex- 
ternal part forms a closed circular cast- 
ing, and a pair of side brackets serve to 
bolt it down to a large foundation plate, 
which serves at the same time to carry 
the turbine. To the same foundation plate 
are fixed the two main beatings of the 
shaft. No special bearing is used in this 
case for the turbine, and this has the ad- 
vantage of cutting down the friction loss, 
which is a considerable amount in a ma- 
chine of this size. A thrust-bearing is car- 
ried on the outside of the turbine which 
receives the end of the shaft. On the out- 
side of the alternator is carried a small 
exciter of circular form, which is held by 
a bracket against the main bearing. _ 

The revolving field of the alternator 18 
formed of an outer steel casting pro- 
vided with twelve poles of round section, 
shrunk on to a central part or hub, which 
has a set of stout radial arms. On the 
field poles, which are comparatively short, 
is placed a magnet coil formed of.a single 
flat copper strip winding. The strip 18 
insulated at each layer by a thin insulation 
of high quality and is carried in an m- 
sulating spool which fits over the field 
core. Special care has been taken in this 
case to give the field magnet a very com- 
pact and solid form, so that the centrifugal 
force of the revolving part will not cause 
any damage to it. Pole-pieces of massive 
form are fixed to the outer face of the 
poles by means of four nickel-steel bolts. 
Current for the winding is brought as 
usual from a ring collector mounted on 
the shaft. 

The outer armature of this machine con- 
sists of a main ring casting of consider- 
able width, which is formed in two halves 
bolted together and is well stiffened by 
webs. It carries a good number of ven- 
tilating holes, which are placed in the 
middle part. This ring casting contains 
the laminated part of the armature, which 
fits into it in the usual way. It is built 
up of thin iron of the best quality. Each 
of the plates is punched with a set of 
oval holes near the inner side, so that when 
assembled they form a series of openings 
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for lodging the armature coile. The holes 
are provided with mica tubes of oval sec- 
tion, and the winding is formed of in- 
sulated copper cable. 

The station is provided with an exten- 
sive and well-planned switchboard system 
for the machines and ‘the main circuits 
at high voltage which start from the build- 
ing. First, we find a switchboard for the 
machines, containing the switching, meas- 
uring and regulating apparatus for each 


alternator, and second, a distribution 
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wattmeter and an exciter voltmeter. A 
transformer is provided so as to use low- 
tension current on the instruments. For 
the parallel connection of the machines 
we have a phase-voltmeter and a lamp in- 
dicator. On the lower part of the panel 
is mounted a hand rheostat for the exciter 
current. In one of the engravings we 
show a view of the connections on the back 
of the machine switchboard. 
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od which is used in this case is to place 
a conical cast-iron cap upon the top of 
each pole, and the cap is provided with a 
projecting point, so as to attract the dis- 
charge. Connecting all the caps is a gal- 
vanized iron wire of small section which 
pass along above the high-tension line. At 
every third or sixth pole is a ground wire 
which is connected to the iron cap and 
runs down the pole to earth. 


The high-tension line which runs from 


the turbine station as far as the town of 
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One of the accompanying views shows 
the interior of a substation which lies at 
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INTERIOR VIEW OF STATION, HOHENFURTH HYDROELECTRIC PLANT, BOHEMIA. 


board with measuring instruments and 
high-tension switches for each of the feed- 
ers. Both switchboards have been de- 
signed for the ultimate capacity of the 
station, and the machine switchboard has 
room for five alternators. 

On the alternator switchboard we find 
a three-pole high-tension oil switch which 
contains several breaking points for each 
pole. The switch is placed on the back 
part of the panel and is operated from 
the front by means of rods and levers. 
Each of the machine panels is provided 
with a voltmeter, ammeter, three-phase 


Krummau has a total length of about 
fifteen miles. It is formed of three cop- 
per wires having fifty square millimetres 
section. Treated pine wood poles are used 
for holding the line and at the top of the 
poles is a cross-arm of oak wood which 
has been treated with oil by boiling. The 
high-tension insulators are fixed to the 
cross-arms by steel bolts. These poles 
are, in general, about thirty feet high and 
are spaced from 100 to 120 feet apart. 
Special measures have been taken in order 
to secure a good protection for the line 
against lightning discharges. The meth- 


the end of the high-tension line. There 
are two of these substations, which have 
about the same capacity and general ar- 
rangement. In these plants the main cur- 
rent of 15,000 volts is transformed to low- 
tension current at 300 volts. The two 
substations are located at Potschmiihle and 
at Krummau. In the middle of the station 
will be noticed the transformers, which 
are contained in large oil tanks with a 
good radiating surface. Around the walls 
we find the various apparatus for the pri- 
mary and secondary lines. One point 
which we may mention here is the method 
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used for protecting the secondary lines, 
which are formed of heavy copper section. 
A copper fuse wire is placed for this 
purpose on the switchboard of the sta- 
lion, near the measuring and switching 
apparatus. Should a short-circuit take 
place on the secondary wiring, a set of 
high-tension automatic circuit-breakers 
which are mounted on the primary line 
comes into action and cuts off the cur- 
rent. A system of efficient lightning ar- 
resters is mounted both in the central sta- 
tion and the substation, and it affords a 
good protection to the apparatus. 

As we have already mentioned, the high- 
tension lines supply current to two large 
paper establishments owned by the firm of 
Ignaz Spiro & Sons. The factory which 
is located at Pétschmiihle is the more 
important of the two. Before the three- 
phase system from the hydraulic plant 
came to be used this factory used a num- 
ber of steam engines to drive direct and 
alternating-current machines, and the lat- 
ter supplied current for various motors 
throughout the establishment. Thus, we 
find at that time three single-cylinder 
steam engines having a total of 155 horse- 
power, which are now employed to -drive 
three paper machines, also a two-cylinder 
350-horse-power engine, a 150- -horse-power 
engine of similar construction and a nine- 
ty-horse-power single-cylinder engine. Be- 
sides the former, we must include a 350- 
horse-power: Laval steam turbine and a 
second turbine of 100 horse-power. Water 
power was also used in the factory, and 
was supplied from two turbines having a 
lotal capacity of 220 horse-power. The 
350-horse-power steam engine was used on 
one hand to operate a transmission shaft- 
ing and on the other to run a 300-kilowatt 
three-phase alternator. The current from 
the latter machine supplied a number of 
motors in the factory. The 120-horse-power 
engine was used entirely to drive a line 
of shafting, while the ninety-horse-power 
engine was coupled to a direct-current gen- 
erator and also to an alternator. These 
latter machines served to supply all the 
lighting current for the works at Pot- 
schmiihle and also for the second factory 
at Krummau. As to the two steam tur- 
bines, they were coupled to three-phase 
alternators and the current from the lat- 
ter went to supply various motors in the 
establishment. Some forty-seven motors 
were used in all, taking their supply from 
the three-phase machines. Their capacity 
varied from one to eighty horse-power, 
making about 770 horse-power as the total 
amount. l 

During the erection of the new hydraulic 
plant there were thirty-five new motors 
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installed in the Pötschmühle works, hav- 
ing a total capacity of 830 horse-power. 
This was done so that when the current 
was supplied from the hydraulic station 
they could suppress most of the engines 
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now to be supplied from the new trans- 
former station, which we have already 
mentioned, lying alongside the factory. To 
carry the circuite over the public road, 
which lay between’ the two buildings, a 
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and also the two steam turbines. 


tric motors, having a total capacity of 730 
horse-power. 


Another | 
addition to the works comprised five elec- 


strong bridge was erected and the copper 

conductors are laid upon it, being mount- 

ed upon stout porcelain cylinders carried 

in wood frames. The copper bars run from 
? s 


Rear View, MACHINE SWITCHBOARD, HOBENFURTH IIYDROELECTRIC PLANT, BOHEMIA. 


The secondary circuits for the motor 
circuits had already been laid out for 300 
and 100 volts and required massive cop- 
per bars having from 200 to 450 square 
millimetres section. These circuits were 


thence to the main switchboard of the fac- 
tory, from which the circuits pass to each 
of the electric motors. A second set of 
conductors of 300 volts passes from the 
transformer station to the already existing 
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lighting switchboard, and here the current 
is transformed again to 100 volts by a set 
of small transformers for supplying the 
different lighting circuits. 

The second paper factory, which is lo- 
cated in the town of Krumman, is of small- 
er size. It uses a principal motor of the 
100-horse-power three-phase type, besides 
a twelve-horse-power motor in an annex 
building. A number of shafting trans- 
missions are also driven by seven small 
three-phase motors having a total capac- 
itv of thirty horse-power. The wiring for 
these motors, which are operated at 300 
volts, is run from the second transformer 
station near the premises. As to the total 
amount of power which is used in the 
two factories, the figure is quite variable, 
but on an average we may reckon it to 
be somewhere near 1,500 kilowatts in the 
first and 200 in the second factory. 


Electric Traction on Swedish 
Railways. 

A report has been published recently 
on the subject of utilizing Sweden’s avail- 
able water power for generating the elec- 
tric power to be used on the railways. An 
abstract of this report is given in Engi- 
neering (London), March 9. The report 
is divided into three heads: first, the cal- 
culation of the number of horse-power re- 
quired for traction of all Swedish state 
railways; second, the sections of railway 
suitable for electric traction, both theo- 
retically and economically, and for the 
adoption of one of the systems officially 
tested; third, proposals for utilizing avail- 
able water power in central Sweden. 

As a basis for computing the total power 
required for the railways, the reports of 
the year 1903 are taken. The regular 
trains, it was found, required an aggre- 
gate average of 50,000 horse-power for 
sixteen hours out of the twenty-four. The 
maximum demand is estimated at from 
150,000 to 200,000 horse-power. The price 
per horse-power-year, based on 150,000 
horse-power, is placed at fifty kroner 
($13.75) at the contact rail, making a 
total of about $2,120,000 for the electric 
power per year. The cost of the feeding 
lines, transformers, contact lines, etc., is 
estimated at $13,900,000, while the cost 
of maintenance and interest is put at $390 
per kilometre, or a total of $1,390,000. 
The working expenses for the regular 
trains thus amount to $3,450,000, to which 
should be added $175,000 allowed for re- 
pairs to the electrice locomotives, which 
brings the working cost up to about 
$3,750,000. Under the present system the 
total cost of operating by steam locomo- 
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tives is about $1,870,000, which, in other 
words, means that the introduction of elec- 
tric traction on all the Swedish state rail- 
ways would result in an annual loss of 
$1,915,000, showing that electric traction 
for the state railways alone is economical- 
ly impossible with existing systems. 

Regarding the question as to which sec- 
tions of the Swedish railways it might 
be profitable to transform into electric 
railways, it is held that the lines Storvik- 
Stockholm, Stockholm-Gothenburg and 
Katrineholm-Nässjö, with an aggregate 
mileage of about 560, possess the neces- 
sary technical and economic conditions for 
being advantageously worked with electric 
power, provided the difference between the 
average and the maximum power required, 
which is about 33,600 horse-power, can 
be disposed of for industrial or agricul- 
tural purposes. oo 

The third section of the report deals 
with the utilization of the waterfalls of 
central Sweden—that is, the falls of the 
Göta, the Dalar river, the Svart river, 
the Let river and the Motal river, which 
probably represents an aggregate power of 
187,000 available horse-power. It is pro- 
posed to run a transmission system at from 
40,000 to 60,000 volts as a primary line 
from Gothenburg to Stockholm, from the 
Motal river to the Dalar river, and from 
the latter river to Stockholm, the large 
waterfalls of Trollhättan and Alfkarled 
becoming the main sources of power. At 
about ten miles distant from each other 
the secondary lines are to proceed from 
the main line, which secondary lines, 
through transformers at the junctions, 
will receive a current of about 6,000 volts, 
and which will not only pass through 
thickly settled districts with towns and 
many industrial centres, but will also 
touch the private railways of the districts 
in question, of which there are about 600 
miles in Sweden. 

The aggregate length of the primary 
line as proposed is about 940 miles, and 
there will be a reserve line of the same 
length. There will also be 941 miles of 
the 6,000-volt secondary lines and about 
1,250 miles of contact lines. The cost of 
these lines is approximately estimated at 
$23,500,000, including the transformer 
stations. The annual maintenance of both 
is placed at $360,000; interest and trans- 
fers to sinking fund at $1,515,000, and 
the cost of the water power itself (thirty 
kroner per horse-power at the falls) at 
$1,515,000, the annual expenditure thus 
being about $3,200,000. 

At the present time it is impossible to 
make any definite estimations of whether 
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the system would be profitable, but it is 
thought that neither the state nor the 
private railways would object to securing 
the rolling stock for electrical operation, 
provided the working expenses were no 
higher than is now the case. It is also 
proposed that the towns and municipali- 
ties touched by the secondary lines should 
contribute toward the interest and sink- 
ing fund for the cost of subsidiary instal- 
lations. — | 

It is estimated that as against the cost 
of maintaining this system the state and 
private railways might be charged $1,590,- 
000 per annum, leaving $1,610,000 to be 
covered by other users of electricity. There 
would be available about 100,000 horse- 
power, the average consumption of the 
railways being put at 30,000 horse-power, 
which allows for losses in transmission, 
maximum. requirements, etc. 

The advantages of this system are said 
to be the reduction by about $830,000 of 
the imports of coal and the supplying of 
towns, agricultural districts and indus- 
trial concerns with cheap light and power. 
> 

Wire Trust in Belgium. 

Consul McNally, of Liege, says that five 
of the largest wire manufacturers of Bel- 
gium have entered into a syndicate agree- 
ment to control the markets of Belgium 
and Holland. Quite recently their sphere 
of action has been extended to include 
the European countries by reason of a 
failure to reach an agreement with the 
German manufacturers, because of their 
demand of the lion share of the orders. 
This agreement is subscribed to by the 
five manufacturers, and a violation of any 
of its covenants is met with a fine of 
$10,000. It is said that all orders received 
are forwarded to the syndicate’s principal 
office, at which place the orders are di- 
vided. The agreement is to remain in 
force and effect for three years unless 
the same is abrogated by a majority of 


the contracting parties. The competition 
with the German makers is keen. It is 
said that the German manufacturers re- 
ceive from the government a sort of sub- 
sidy on all orders intended for export, 
and that with this assistance they are 
enabled to cut under the ruling price in 
forcign markets. It is thought that this 
trust agreement will not be long lived. 
Texas Independent Telephone 
Association. 

The Independent Telephone Associa- 
tion, of Texas, will meet at Waco, Tex., 
April 25-27. Mr. J. B. Earle, secretary 
of the associàtion, has issued a call for 
this purpose, and the local committee will 
begin work at once to make the mecting 
a success. 
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SOME NOTES ON MOTOR DRIVING. 


BY W. J. BELSEY. 


A problem which almost invariably con- 
fronts us in the laying out of an electrical 
drive is to determine whether the machines 
should be driven individually or in groups, 
and unless one has a most intimate knowl- 
edge of the working conditions which ob- 
tain, it is most difficult to say which is 
the best. As a general rule, individual 
driving is about fifty to sixty-five per cent 
greater in the first cost than group driv- 


ing. The advantages of individual driv- 


ing are well marked, in that each machine 
is an independent unit and can be run 
without respect to the other machinery. 
The liability to break down is consider- 
ably lessened, and full advantage can be 
taken of the stops or intermittent work- 
ing of the machine, current being only 
taken when the machine is in use and 
only in proportion to the work done. The 
advantage of a group drive is principally 
in the low first cost. In the majority of 
cases, however, the problem resolves itself 
into a compromise, the larger machines 
being driven by individual motors and the 
smaller ones grouped together in small 
groups driven from short lines of shaft- 
ing. The question of a proper grouping 
is one which merits very serious considera- 
tion, as on it very often depends the finan- 
cial success of an installation. So many 
local and special features, such as the shape 
of the building and the position of the 
machinery to be driven, play a most im- 
portant part in this question, that it would 
be futile to attempt to deal with it in 
detail, but the author may mention one 
instance which came under his notice 
where, in a furniture factory, by the re- 
arrangement of the groups already driven 
by motors, a saving of $435 per annum 
was effected in the current bill with an 
outlay of only $245. 
SPINNING MILLS. 

One of the most essential conditions for 
the operation of all classes of preparing 
and spinning machinery, whether cotton, 
flax, jute or wool, is a predetermined con- 
stant speed. The rate of production of a 
given frame is governed by the number of 
broken ends which occur, and which can 
be picked up by the operator in a given 
time. The causes of these broken ends 
are: (1) irregularity of speed; (2) in- 
equalities in the fibre; and (3) as an ab- 
aolute limit the centrifugal force the fibre 
will withstand. From the above it will 
be apparent that an induction motor is 
undoubtedly the best suited for the opera- 
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tion of spinning frames, for its speed with 
a given load is constant with respect to 
the speed of the prime mover, and as the 
load on spinning frames varies but slight- 
ly whether empty or full, it may be said 
that if driven by an induction motor the 
speed of the frame will be constant with 
respect to the speed of the prime mover. 
The speed of a shunt-wound direct-cur- 
rent motor is not by any means solely 
dependent upon the speed of the prime 
mover, for it varies, depending upon 
whether the motor is hot or cold, and the 
difference in speed with a continuous-cur- 
rent motor, cold and hot, is generally about 
five to ten per cent, say eight per cent as 
a fair average, and it takes from two to 
four hours (depending on the size) for a 
motor, starting cold, to reach its maximum 
speed. This means loss in production. Of 
course, these difficulties could be over- 
come if we fixed shunt regulators on to 
the motors and generators, but if the mill 
manager did this he would be taking the 
production out of the hands of the man- 
agement and giving it to the operators, 
which, to say the least, would be unwise, 
and a condition which no mill manager 
would consider for a moment. Again, 
the atmosphere of a spinning mill is in- 
variably charged with fine lint dust and 
fibre, which has a most deleterious effect 
on the commutators of direct-current ma- 
chines, and this in itself is sufficient to 
preclude the adoption of direct-current ma- 
chines for this class of work. Also, as 
every available square foot of floor space 
is occupied by producing machinery, the 
motor is generally located either on a plat- 
form hung from the ceiling, or is bolted 
direct to the ceiling in an inverted posi- 
tion. 

A group system of driving is generally 
adopted for spinning mills. The motor 
is usually of a large capacity, ranging from 
seventy-five horse-power to 150 horse- 
power, and is direct-coupled to the line 
of shafting, from which are driven a num- 
ber of machines by means of belts. The 
over-all efficiency of this method is equal 
to that of the individual drive, notwith- 
standing the use of belt transmission to 
the individual machines. This is due to 
the much higher efficiency of the larger 
motors, as compared with the efficiency 
of the smaller motor used on the indi- 
vidual drive system. A disadvantage of 
the group system, however, is that it is 
practically impossible to vary the speed 
of the individual frames while they are 
In operation. The same remarks as to 
the suitability of alternating-current in- 
duction motors apply in a somewhat lesser 
degree to the other operations in a spin- 
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ning mill, such as carding, breaking, 
hackling, spreading, etc. 
WEAVING. 

In weaving it is essential to have a 
maximum fixed speed, and this speed is 
fixed by the strength of the yarn and by 
the liability of the shuttle flying. In 
this case, again, an induction motor showg 
itself to be best suited for the driving 
of looms for the very same arguments 
which are advanced for spinning. It iga 
general rule to drive all weaving machjn- 
ery in groups off short lengths of shaft- 
ing. The power required by a loom is 
comparatively small, varying from gbout 
one-quarter horse-power in the opginary 
looms to about two horse-power in the 
very heavy carpet looms. 

BLEACIIING, FINISHING AND PEXTILE 

PRINTING. 

In these factories we find that it is de- 
sirable and convenient to have at our dis- 
posal an economical method of varying 
the speed of some of the machines we 
purpose driving, and ag these machines are 
the largest power users in these works, 
continuous-current motors are undoubted- 
ly the best suited for their operation. More- 
over, the machines in these factories do 
not require, either for their output or fin- 
ished product, the refinements of speed 
which are necessary in spinning and weav- 
ing, and a variation of speed of eight 
per cent does not affect them materially. 
As to the particular type of continuous- 
current motor used on the most important 
machines, we will deal with these as fol- 
lows: 

CALENDERING MACHINES. 

Calendering machines require, accord- 
ing to size, motors from twelve horse- 
power to fifty horse-power, and these are 
generally individually driven, the motors 
being spur-geared to the machines. The 
motors should be capable of giving a speed 
variation of, at least, two to one on the 
shunt. The load on these machines 18 
very heavy at the start, owing to the fric- 
tion of the long train of gearing and the 
heavy cylinders, and it is generally figured 
that they take from one and one-half to 
two full-load torque at starting. 

DYE JIGS. 

Dye jigs are generally driven in groups 
of from ten to twenty, as the power taken 
by each only averages about one-half horse- 
power. The starting effort is very light, 
therefore a shunt-wound motor is quite 
suitable for driving these machines. 

STENTER, OR DRYING AND STRETCHER 

FRAMES, 

These machines consist of two mem- 

bers, the one being a fan and the other 
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for stretching and drawing the cloth over 
the hot-air vents. It is usual to operate 
them by two motors—one for driving the 
fan and the other for operating the draw- 
ing and stretching mechanism. The load 
at the start being comparatively light, 
shunt-wound motors are used for both 
members. It is preferable that the motor 
operating the drawing- mechanism should 
be capable of a speed variation of about 
two to one, as according to the texture of 
the cloth the drying can be done rapidly 
or slowly. 
BEETLING MACHINES. 

These machines are generally driven in 
groups, each beetle taking about ten horse- 
power. The machines are heavy at start- 
ing, and, therefore, compound-wound mo- 
tors should be used. 


CALICO-PRINTING MACHINES. 

Calico-printing machines are generally 
individually driven, owing to the inter- 
mittent nature of the work, and the mo- 
tors are generally of fairly large capacity 
—from twenty horse-power to forty-five 
horse-power. The motors should be com- 
pound-wound, and it is very essential to 
have an economical range of speed varia- 
tion of about three to one. 


ENGINEERING WORKS AND FOUNDRIES. 


On the whole, the author thinks that 
the continuous-current motor is the best 
suited for the work, as variable speed 
may be desired, and is in some cases es- 
sential. It may be taken as a fair general 
rule that in an engineering works it pays 
to drive any machine requiring over five 
horse-power individually. 

A few tables as to the size and rating 
of motors used on the various machines 
in general use in engineering works may 
be of interest, and the author, therefore, 
gives the same below: 


LATHES FOR SCREW-CUTTING AND 
GENERAL WORK. 


Height of Centre, Distance between Ratin 
; g of Motor. 
Inches. Centres. B. H. F. 


4% to 6 20to 382 
T to 36 to ƏV 4 
wee) 189 to 100 1 

l 140 1 
1634 to 19 140 to 175 1 


FACE LATHES. 
Diameter of Langoat wW 
Face-Plate. amea © mating g Motor: 


gs Inches. 
48 to 64 2 
me 68) 64 to 98 3 
to 100 108 to 140 5 
168 212 10 


TURRET LATHES (WORKING WITH ONE TOOL). 


Lengt Motor. 
Inches. Inches. B. H. P. 


Height of est Workin j 
g Greatest Work Rating of 
| Tae | econ in h. 4 
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VERTICAL BORING MACHINE. 


Diameter of Greatest Working 
Table. Diameter. Rating of Motor. 
Tnoches. Inches. B. H. P. 
50 51 2 
68 84 8 
82 96 5 
83 120 5 
156 3800 15 
. HORIZONTAL BORING MACHINES. 
oroatee. Height ‘Lar t ing Rating of Motor. 
Inches. Inches. . H. P. 
21 to 25 40 to 60 1% 


83 to 35 80 to 140 2 


DRILLING MACHINES. 


Maximum Greatest Dis- 
Diameter of tancefrom Rating of 


Pattern. Work o Spindle End Motor. 
Table. to Table. B. H. P. 
Inches. Inches. 
Quick speed.. 6 to 10 9 to 85 
Pillar.......... 10 to 18 33 to 48 ^ 
ial... 40 to 72 46 to 80 2 
Three-spindle . 6to 6 81 to 35 1 


Dimensions of Distance 
Pattern Table. | m Sanog or 
° Len 3 Breadth. 8 indle B H P. 
Inches. Inches. to Table. sa ii 
Inches. 
Universal 
(medium).... 980 5 12 1 
Ditto (heavy).. 58 11 2 1 
Vertical and 
Straight... 70 14 28 8 
itto ....aeesse 20 5 


diameter, 3 B. H. P. Ditto for wheels up to 55 ın. diame- 
ter, 8 B. H. P. 


GRINDING MACHINES. 
Diameter of Emery Wheel. l 
Up to 10 in. 
10 in. to 14 in. 
14 in. to 22 in. 


PLANING MACHINES. 


To Pianein To Planein ToPlanein Rating of Motor. 
Lengia. In. miari ln. Height. In. B. H. P. 


s A TE 146 
84 26 24 8 

120 i 19 T 

] 4 

168 60 60 10 

192 78 78 10 

208 106 105 10 


SHAPING MACHINES. 
Length of Traverse Greatest Distance from Baring of 


Stroke. of Head. Underside of Ram to otor. 
inches. Inches. Table. Inches. . H. P. 
4 15 8 
Yia 80 20 4 
20 20 20 1 
25 25 26 1 


SLOTTING MACHINES. 
Length of we of Depth of Dimensions Rating of 
ot. 


Stroke. Slot. of Table. Motor. 
inches. Inches. Inches. Inches. B. H. P. 
5 14 12 12 x 12 % 
6 12 9 20 x 16 1 
8 20 24 dia. 28 1 
8 80 80 dia. 30 1 


DROP HAMMERS. 
Weight of La t Drop. No. of Strokes Rating of 
y Lb. Tnches: 


Tup per Minute. Motor. B.H.P. 
380 44 155 is, 
550 50 126 


PNEUMATIC HAMMERS. 


Weight of Lengthof Number of Maximum Rating of 
Tup with stroke. Strokesper Height of Motor. 
Piston. Lb. Inches. Minute. Work. In. B.H.P. 


165 11% 220 4% 8 

275 14 200 ? 4 

440 1744 180 

os & B om Ss 
1. 1% 1 134 10 
1,425 130 1834 12-15 
1,870 87 110 15% 17-2) 


In foundries all the conditions which 
obtain are such that make it desirable to 
use induction motors. None of the ma- 
chines used in a foundry requires a variable 
speed ; also the atmosphere is charged with 
a gritty dust, which acts very deleteriously 
on the commutators of direct-current mo- 
tors. 
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PUNCHING AND SHEARING MACHINES. 

Undoubtedly, for punching and ehear- 
ing machines, induction motors are the 
best suited, principally on account of their 
very robust construction and also because 
an induction motor can exert a much high- 
er torque than a direct-current motor when 
suddenly required—as in the case of the 
actual moment of shearing and punch- 
ing—without an appreciable variation of 
speed. The speed of punching varies from 
about twenty-eight strokes per minute in 
the larger punches for one and one-half- 
inch-thick plates to about forty strokes per 
minute in the smaller ones, three-quarters- 
inch plates. It ie not generally considered 
good practice to exceed these speeds, as, 
if higher are used, the squad just misses 
a stroke, and therefore reduces the actual 
speed of punching by half. If direct- 
current machines are used, they should be 
compound-wound. Angle cutters and beam 
punches all have the same characteristics 
as the above. 

PLATE ROLLS. 

For plate binding rolls and mast rolls 
the motors should have the same charac- 
teristics as a railway or crane motor— 
i. e., they should be series-wound and be 
capable of exerting a high torque when re- 
quired. Plate roll motors are generally 
fitted with a brake attachment for conveni- 
ence. of adjusting the rolls. Although the 
series motor is undoubtedly the best suit- 
ed for this class of machine, yet induc- 
tion motors have been used with very con- 
siderable success for driving them, and on 
the northeast coast nearly all machines are 
driven by three-phase motors. 

PLATE EDGE PLANERS AND SCARFING MA- 
CHINES. 

These machines are generally driven in- 
dividually, and neither alternating-cur- 
rent nor direct-current motors have any 
special advantage. If direct-current mo- 
tors are used they should be compound- 
wound, as these machines take a consider- 
able amount of power at the reverse. 


COUNTERSINKERS, RADIAL DRILLS, ETC, 
Most machines, such as these, are gen- 
erally driven in small groups, and either 
alternating-current or direct-current mo- 
tors would do equally well for driving 
them. There is nothing very special about 
a group drive of this description, and a 
shunt-wound motor would be quite suit- 
able. | 
IRON AND STEEL WORKS AND ROLLING 
MILLS. 

A brief description of a method for driv- 
ing a eet of three mills may interest you, 
and from this you will see the general 
conditions affecting the driving of rolling 


ee See ne ee 


be 
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mills electrically. Assume the total es- 
timated power required for three mills 
is about 1,200 kilowatts, the power would 
vary between that amount and the energy 
required to drive the mills light. Assume 
the generating station has a capacity of 
2,250 kilowatts. This would be subjected 
to sudden shocks of the above magnitude 
unless some method of compensation is 
used. These sudden shocks would, of 
course, affect the regulation of the sys- 
tem to a serious extent. If this is to be 
obviated, some device for storing and giv- 
ing out energy must be resorted to. This 


can be done in two ways: first, by hav- 


ing a battery of accumulators, or, second, 
by having a buffer machine for storing 
the energy in a heavy flywheel. This lat- 
ter device has been adopted in some mills, 
and has been found to be both cheaper 
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flywheel is 14,000 minus 3,500 equals 10,- 
500 foot-tons. If we assume a total loss 
in this buffer machine of fifteen per cent, 
including friction and all electrical losses, 
then the power available in the flywheel 


equals 27,500 horse-power-seconds or 21,- 


000 kilowatt-seconds; therefore, it will be 


seen that the buffer dynamo will give 


21,000/60, equals 350 kilowatts for one 


minute, 700 kilowatts for half a minute, 


and so on. In actual practice, however, 
the pulsations of load will only last a 
few seconds, so that the flywheel will never 
be greatly reduced in speed. 

A sketch is given (Fig. 1) showing 
diagrammatically how this machine is ar- 
ranged, and from this you will see that 
a small motor-generator supplies the ex- 
citation for the buffer dynamo. The gen- 
erator for this set is usually excited by 
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Fig. 1.—DIAGRAM OF CONNECTIONS FOR ELECTRICAL CURRENTS SUPPLYING POWER 
To THREE RoLLING MILL MOTORS. 


and more efficacious than the former. As 
stated above, the maximum total power 
required by the three mills equals 1,200 
kilowatts, but the mean power only equals 
300 kilowatts, and, therefore, the buffer 
machine will have to supply for the short 


_ periods the difference between these 


amounts—namely, 900 kilowatts. This 
buffer machine consists of a dynamo hav- 


"ing a variable speed from 250 revolutions 


per minute to 500 revolutions per minute, 
and upon, the shaft. of which is fitted a 
flywheel having a weight of about twenty 
tons, and a peripheral velocity of 212 feet 
per second when revolving at 500 revolu- 
tions per minute; therefore, at that speed 


the storage of energy is 14,000 foot-tons, 


and. if the flywheel is reduced in a speed 


_ from 50Q revolutions per minute to 250 


revolutions per minute, the capacity of the 


part of the current flowing from the gen- 
erating station to the rolling mill, or per- 
haps'a better way to put it would be that 
it has a shunted series winding, so that 
as the load increases the voltage of the 
exciting generator increases. By this 
means the excitation of the buffer dyna- 
mo is changed, which, in its turn, causes 
a corresponding change in speed, and cor- 
responding to this decrease or increase in 
speed the buffer dynamo runs as a gener- 
ator or as a motor. 
PAPER MAKING. 

: Paper-making machinery largely ex- 
hibits the characteristics of bleaching and 


- finishing machinery, inasmuch that it is 


essential to have a wide range of econom- 
ical speed control, and, therefore, continu- 
ous-current motors are generally used. Ex: 
cepting in one or two instances, all the 
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machines in a paper mill are individually 
driven, and it is a class of work whic! 
very readily and economically lends itsel. 
to this system, as the power required by 
each machine is generally fairly large 
and the work intermittent. In the ma- 
jority of machines the load is of a variable 
character and liable to sudden shocks, and 
therefore compound-wound motors should 
be used. 
PRINTING MACHINERY. 

In the application of motors to the 
driving of printing machinery we have 
what may be considered one of the most 
interesting fields for the application of 
electricity, and one where electrical driv- 
ing has shown itself to be preeminently 
the best over all other methods. The ques- 
tion of driving printing machifee is very 
complex, owing to the large range of speed 
which the printers require to have at their 
disposal, and, therefore, printing machin- 
ery is generally operated by direct-cur- 
rent motors if the best and most econom- 
ical results are to be obtained, and, even 
if an alternating-current supply were 
available, it would probably be best to 
convert it to direct current. For linotype 


and small jobbing machines of the stop- 
cylinder or flat-bed these are best 
to be arranged in small groups, so that 
each group may be driven from a short 
length of shafting. Owing to the rapid 
fluctuation of power required by all ma- 
chinery having a reciprocating motion, 
and more especially flat-bed machines, it 
is desirable to use compound-wound ma- 
chines. For guillotine shears and other 
machines of the same nature, the. motor 
should be heavily compounded. The medi- 
um-sized presses are generally individual- 
ly driven, the motors having a variable 
speed of about two to one on the shunt. 
For very large presses provision has to 


be made for obtaining very slow speeds: 


economically, such as when the paper 18 
being threaded in or backing up and mak- 
ing ready for a run. 
> 
Northwest Illinois Telephone 
Systems Unite. 

An organization was effected at Gales- 
burg, Ill., on March 15, by sixteen inde- 
pendent telephone systems in the north- 
western part of Illinois for the purpose 
of cooperating with other independent dis- 
trict organizations of Illinois. Among the 
cities included are Galesburg, Burlington, 
Canton, Kewanee, Monmouth, Macomb 
and Aledo. The following officers were 
elected: president, W. J. McQuiston, Mon- 
mouth; vice-president, C. M. Erwin, Ma- 
comb; secretary-treasurer, R. G. Road- 
strum, Galesburg. Measures were taken to 
make the various toll lines standard to 
connect with systems of other districts 
and to promote a central clearing house. 


= on a ed a — EE. deg Ue el ee ee 


ae FP] hee Mm Ye 


t R F P 


March 31, 1906 


ANNUAL REPORT OF THE DIRECTORS 
OF THE AMERICAN TELEPHONE 
AND TELEGRAPH COMPANY. 


STATEMENT BY PRESIDENT FREDERICK P. 
FISH FOR THE YEAR ENDING DECEM- 
BER 30, 1905. 


The annual report of the American 
Telephone and Telegraph Company for 
the year ending December 31, 1905, as 
presented by President Frederick P. Fish, 
for the directors, reveals a very satisfac- 
tory condition, gains being recorded in 
every direction. The following extracts 
are taken from the report: 

“The net output of telephones during 
the year 1905 was 1,217,694, making the 
total number in the hands of the operat- 
ing companies 5,698,258. 

“The number of exchange stations at 
the end of the year operated by the com- 
panies which constitute the system in the 
United States was 2,241,367, an increase 
of 441,734. In addition to this number 
there were 246,337 exchange and toll sta- 
tions operated by so-called sub-licensees, 
namely, independent companies or associa- 
tions under sub-license or connection con- 
tracts and making use of the telephones. 
Adding also the telephones employed for 
private-line purposes, the companies had 
a total of 2,528,715 stations as against 
?,003,213 stations at the close of the previ- 
ous year. 

“The total mileage of wire in use for 
exchange and toll service was 6,043,518 
miles, of which 1,372,480 miles were add- 
ed during the year. These figures do not 
include the mileage of wire operated by 
sub-licenscees. 

“Including the traffic over long-distance 
lines, but excluding sub-licensees, the daily 
average of toll connections was about 368,- 
000, and of exchange connections about 
13,543,000, as against corresponding fig- 
ures in 1904 of 301,000 and 11,149,000; 
the total daily average for 1905 reaching 
13,911,000, or at the rate of about 4,479,- 
500,000 per year, being fifty-four tele- 
phone calls for each man, woman and 
child in the United States. 

“The amount added to construction and 
real estate by all the companies, exclud- 
ing sub-licensees, constituting the system 
in the United States during the year 
1905, was: 


For exchanges..............-2--++ + $36,771,312 
Fortoll lines sics ean sawace ncaa 9,832,204 
4177 390 


For land and buildings..........-. 


$50,780,906 

“The amount added in 1900 was $31,- 
619,100; in 1901, $31,005,400; in 1902, 
$37,336,500; in 1903, $35,368,700; and 
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in 1904, $33,436,700; making the grand 
total of expenditure upon these proper- 
ties during the six years $219,547,306. 

“The amount expended by the company 
in 1905 for the construction, equipment 
and supplies required for its long-distance 
lines was $3,805,053, making the total in- 
vestment in long-distance lines and equip- 
ment, up to the close of the year, $34,694,- 
763. 

“The growth of the business during 
the past year has been greater than ever 
before. There is no doubt that the busi- 
ness will continue to increase. The use 
of the telephone is extending more and 
more in every section of the country and 
in every class of the community. It is 
revolutionizing business methods and so- 
cial relations to a substantial extent. 

“The added experience of each year 
shows more clearly what are the specific 
requirements which must be met in or- 
der to make the telephone system as use- 
ful as possible. It is the effort of the 
Bell companies to adapt the service to 
the demands of large and small usere, 
business and residence, in large and smal] 
cities, rural towns and country districts 
of various kinds, and to devise and intro- 
duce rate schemes that will fit the many 
and diverse conditions with which the 
companies are confronted. In pursuance 
of this policy, combinations of individual 
and party lines have been introduced ; spe- 
cial equipment has been devised for hotel, 
department store, apartment house and 
private branch exchange service; prepay- 
ment coin boxes, public pay stations and 
special farmer and ranch line service have 
been provided, in each case with suitable 
rates adapted to the user and to the serv- 
ice. The enormous growth of the system 
during the past few years would have 
been impossible if the utmost attention 
had not been given to the differentiation 
required for such varied uses. Every year 
it becomes more clear how best to meet 
the needs of the public, and it is in large 
part because we are better able to fit the 
service to the varying requirements and 
thus broaden the field of use, that the de- 
mand for telephone service and the extent 
to which the service is used is increasing 
far beyond any increase that is due to the 
development of population or the expan- 
sion of business and social activity. Every- 
thing that makes the service of greater 
value, in and of itself accelerates the rate 
at which the business will grow, and out- 
side of improvements in the service itself, 
which have been and are constantly ef- 
fected, there is nothing which adds so 
much to the value of the service to those 
who employ it as the increase in the num- 
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ber of subscribers and the extension of the 
service into every field. 

“On the executive and business side 
there has been a development equally on 
right lines. It was and is a definite ad- 
vantage that the control of an enterprise 
extending throughout the United States 
was not so definitely centralized as to pre- 
vent local initiative and an obligation on 
the part of competent men in each sec- 
tion of the country to grapple on the spot 
with the peculiar problems which each 
locality has developed. ‘The country is 
covered by the associated operating com- 
panies, nearly forty in number, each hav- 
ing its own trained officials in every de- 
partment and its own board of directors, 
made up of men of standing in their re- 
spective communities, who know and sym- 
pathize with the needs of those communi- 
ties. In this way many of the great prob- 
lems of the business, including the great- 
est of all problems, that of rates, which 
was discussed to some extent in the last 
annual report, have been studied and dealt 
with practically by a large number of 
organizations, each in touch with the pe- 
culiar conditions of its own locality, but 
all so related as to give to each the benefit 
of the views and experience of the others. 
While many problems are still unsettled 
and new ones arise every year, great prog- 
ress has been made toward the establish- 
ment of sound views as to the way in which 
the business should be handled so as to 
give satisfactory service everywhere and 
to all classes in the community at as rea- 
sonable rates as are consistent with the 
maintenance of good service and with the 
development of the business on safe lines. 
There is, every year, a better understand- 
ing on the part of our companies with the 
communities in which they respectively 
work, the companies appreciating more 
clearly the needs of those communities and 
the people recognizing that the companies 
are endeavoring to conduct a difficult pub- 
lic service on sound, fair and honest lines. 

“Speaking generally, the business of 
the organization throughout the country 
is at the present time on as permanent 
a basis as that of any large business enter- 
prise serving the public. It is protected 
by the grant from the proper authorities 
of rights in cities and towns and rights 
of way for toll lines that, in almost every 
instance, afford the necessary assurance of 
business permanency; and the necessity 
of the service is so thoroughly recognized 
that additional rights of this character 
are, as a rule, readily secured by a fair 
and reasonable understanding with those 
from whom such rights must be obtained. 

“The plant is to a large extent stable 
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and standard. Fifty-four and one-tenth 
per cent, in miles, of all the exchange 
wire in the country is now in cables under- 
ground ; and in the very many places where 
for technical or economical reasons it is 
impossible to go underground with ex- 
change circuits, overhead cable construc- 
tion has taken the place of the open 
wires formerly in use, to the great advan- 
tage of the telephone companies and their 
subscribers, inasmuch as liability to injury 
by storms is reduced and the service great- 
ly improved. 

“At the end of the year 1905 all ex- 
cept about twenty per cent of the exchange 
wire in the Bell system was im cables, 
overhead or underground. l 

“At the present time the companies 
making up the Bell system have in use 
not less than three hundred and twenty 
million pounds of copper wire, much of 
it in cables of a permanent -type, the 
value of which, as copper, if removed and 
sold, it is easy to estimate; not less than 
8,000,000 poles and 95,000,000 duct feet 
of underground conduit are installed and 
in use to support or contain this wire; 
but the actual value of this aerial and 
underground plant is no more to be meas- 
ured by the value of the raw materials 
than is the value of a first-class railway 
in actual service to be based upon what 
could be realized from the rails and sleep- 
ers if they were to be removed and sold 
as junk. 

“The real estate owned by the compa- 
nies making up the Bell system, at the 
end of the year 1899, amounted to $12,- 
997,458; at the end of the year 1905 it 
was $29,763,741. 

“The requirements of the telephone busi- 
ness are such that in the larger cities it 
is a distinct economy and great advan- 
tage to the service that the companies 
should own their own buildings. Iven 
in the smaller places it is often impossi- 
ble to find proper quarters that may be 
leased, and an intelligent and conserva- 
tive investment in real estate is as essen- 
{ial an element of a proper and well-or- 
ganized telephone system as poles and 
wires and central office equipment. 

“Since January, 1900, the number of 
telephones in the hands of the companies 
increased from 1,580,101 to 5,698,258; 
the total number of stations using Bell 
telephones, from 675,761 to 2,528,715; the 
miles of wire in toll and exchange use, 
from 1,518,609 to 6,043,518; the number 
of officers and employés of all classes, 
from 29,599 to 87,212; the number of 
yearly conversations, from 1,708,800,000 
to 4,479,500,000. The American Bell sys- 
tem of the United States now exceeds, in 


ELECTRICAL REVIEW 


the number of subscribers, mileage of wire 
and extent of traffic, the telephone systems 
of Great Britain and all of continental 
Europe combined. 

“The American Telephone and Tele- 
graph Company is the central company of 
a great organization which is giving tele- 
phone service throughout the country. 
Much of the operation, namely, all that 
which is local in its character, is done 
through its associated companies, each of 
which controls a definite territory within 
which it supplies telephone service. The 
American company itself owns and oper- 
ates a comprehensive system of long-dis- 
tance lines extending through and inter- 
connecting the territories of the associated 
operating companies, which covers the 
United States from the Atlantic seaboard 
to and beyond Minneapolis, Omaha, Kan- 
sas City and the eastern portion of the 
Indian Territory. Its investment in these 
long-distance lines is about $35,000,000. 
Aside from the long-distance lines, its 
telephones which are leased to operating 
companies, and its real estate to the value 
of about $2,500,000, substantially all of 
its assets consist of securities of the as- 
sociated companies. These securities are 
carried on the company’s books at a valua- 
tion that is distinctly conservative. To 
do its proportionate part, in the develop- 
ment of the business of those companies, 
the American Telephone and Telegraph 
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pended from year to year for its own long 
lines and telephones, passes into the treas- 
uries of the associated companies, in ex- 
change for their securities, and is by them 
expended exclusively upon construction 
and additions to the plant. 

“Through this process, the issues of se- 
curities by the associated companies, to 
the extent of the purchase of those se- 
curities, reappear in the capitalization of 
this company, that is to say, each $1,000 
realized from the securities of the Ameri- 
can Telephone and Telegraph Company 
which is paid over by it into the treasury 
of one of its associated companies appears 
again in the form of $1,000 of the se- 
curities of the company into whose treas- 
ury it is paid, and by which it is invested 
in plant. i 

“In like manner the dividends of the 
associated companies, that are paid to the 
company, reappear in the dividends paid 
by the company to its stockholders. 

“Dealing with the capitalization of the 
companies in view of what has just been 
stated, that is to say, presenting the fact 
exactly as it exists, the aggregate capi- 
talization of the American Telephone and 
Telegraph Company and its associated 
companies in the United States, including 
capital stock, and bonded and floating 
debt, was on January 1, 1906, as shown 
in the following table, which also shows 
certain other details of capitalization: 


Entire capitalization (stock, bonds and all obligations as above) of 


all the companies, including this company 


$334, 524,588 


evoeenweeeeeteoenmeeeese vee 


Number of stations (excluding sublicensee and private line stations) 2,241,367 
Average capitalization per station... 0.00.0... cc cee cece ee eee $149 
Deducting cost toll lines... u cic ccc cee cece ee ences $99, 293,987 
Balance, cost of exchanges! .......... 0... ccc ce cece cece eee eens $235, 230,596 
Average capitalization per station (excluding toll line investment)! $105 
Miles of toll Wire. scc .c600c6 eae eect dase wade dees deubewouere 1,265, 236 


Company sells and issues its own stock 
and bonds, investing the proceeds in stock, 
bonds and notes of the associated com- 
panies. 

“The funds thus paid by this company 
into the treasuries of the associated com- 
panies, together with those derived from 
issues of stock to the other stockholders 
and from other purchasers of the securi- 
ties of those companies, furnish the means 
to enable the associated companies to ex- 
tend their properties, to construct and 
enlarge their exchanges, connect hundreds 
of thousands of new subscribers, and to 
build toll lines and erect buildings for the 
operation of central offices. 

“Briefly stated, practically all of the 
money paid into the treasury of this com- 
pany by subscribers to the issues of stock 
or bonds, with the exception of that ex- 


1! [In addition to its interests in the associated tele- 
phone companies, the American company holds stock 
in the Western Eleectrie Company, which is a large 
manufacturer of telephone and otber electrical appa- 
ratus and supplies. Outside of the United States, it is 
a holder of stocks and bonds in the Bell Telephone 
Company of Canada. 


“Tt is only upon the aggregate capital- 
ization above stated that the companies, 
including the American Telephone and 
Telegraph Company, have to earn and pay 
dividends and interest. 

“It is to be borne in mind that these 
figures of capitalization and investment 
per station and per mile of toll wire are 
an average of all the stations and toll 
wire throughout the country. In many 
instances it is greater and in others less 
than the figures given, the cost in any 
particular case depending upon the char- 
acter of the stations and toll lines, the 
condition of the plant with which they 
are associated and the cost of construc- 
tion, which varies greatly under different 
conditions, such as the size of the city 
or town in which the exchange exists and 
the character of the country through which 
a toll line runs. 

“There has been from year to year a 
i In these items are included all the capitalization and 


invest ment of the companies, excepting only the cost of 
toll lines. 
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constant reduction in the investment per 
station, which has continued even through 
the recent years in which the cost of raw 
material and of labor has been much great- 
er than ever before. This is due in part 
to economies in other directions, but main- 
ly to two causes: first, the introduction of 
sound engineering and construction meth- 
ods, which tend directly to economy of 
installation; and, second, to the fact that 
there have been developed to a substantial 
extent new classes of service, such as party 
and farmers’ lines, private branch and 
hotel service and extension sets, where the 
cost per unit is much less than that of a 
special circuit and central office appara- 
tus for each individual etation of a stand- 
ard exchange. 

«The average cost of operation per sta- 
tion throughout the system has also been 
substantially reduced from year to vear, 
in part from the same causes that have 
brought about a reduction in the invest- 
ment per station. 

“Tt is largely because of this reduction 
in the cost of construction and of opera- 
tion that the Bell companies have every- 
where been enabled to make such a marked 


reduction in their average rates during 


the past few years. The value of the 
service has been greatly increased by the 
addition to the system of a constantly in- 


- creasing number of subscribers, many of 


whom were of the new classes to which 
the service has been extended and which 
required a relatively low rate. For a sub- 
stantially more valuable and efficient serv- 
ice small users are now actually paying 
less than ever before and the cost to large 
users per unit of service has been reduced 
to at least an equal degree. 

“The active competition which has ex- 
isted for many years in many portions of 
the country still continues, in some cases 
to the detriment of certain of the com- 
panies. It seems clear, however, that with- 
in the last three years the gencral situa- 
tion, in so far as competition is concerned, 
has become distinctly more favorable to 
our interests. 

“In many portions of the country in 
which thc business was unprofitable a few 
years ago, it is now in satisfactory condi- 
tion, and there are but few companies of 
those which have had to face strenuous 
competition in which there are not defi- 
nite indications of an improved condi- 
tion. In some instances the recovery may 
be slow, but we believe that it is sure to 
come everywhere in a reasonable time. 

“That the competition of two telephone 
companies, operating in the same field, is 
an economic mistake, from the standpoint 
both of the investor and the telephone- 


using public, is coming to be more and 
more fully recognized. 
“The subscriber, to derive the greatest his exchange area. If there are two com- 


ELECTRICAL REVIEW. 


enabled to connect 


495 


value from telephone service, should be _ 


with all subscribers in 


COMPARATIVE STATEMENT OF EARNINGS AND EXPENSES. 


EARNINGS. 


1904. 1908. 
Dividends............+++s+eeeee $8,400,301 18 $8,897,879 95 
Rental of instruments............ 3,438,605 54 3,896,151 27 
Telephone traffic .............+--- 5,575,447 90 6,529,556 82 
Real estate... .... 0.0. c seer ececeee 76,782 49 82,884 46 
[nterest sedi ci vdicacswarstoeess 1.055.522 10 2,306,858 79 
$18,546, 659 21 $21,712,831 29 
EXPENBES. 
Expenses of administration ..... $1,187,028 37 $1,318,586 32 


(including legal 1904, $83,530 42) 


1805, 93,126 68) 


Interest and taxes.............66- 2,670,088 61 3,578,681 86 
Telephone traffic .............++- 3,418,850 48 3,786,524 72 
$7,270,957 46 $8,678,792 90 

Net revenue ices st ETE Mate $11,275,701 75 $13,034,038 39 
Dividends paid..............+++: 9,799,117 50 9.866.355 00 
Balance ............-- $1,476,584 25 $3,167,683 39 

Carried to reserves... ..... o.. $586,149 20 $1,743,295 16 
Carried to surplus.............. 890,435 05 1,424.388 23 


$1,476,584 25 $3,167,683 39 


Wa. R. DRIVER, Treasurer. 


LIST OF STOCKS AND BONDS OWNED BY AMERICAN 


TELEPHONE AND TELEGRAPH COMPANY 
DECEMBER 31, 1905. 


Per Cent of 
Shares. Whole Stock. 
Bell Tel. Co. of Buffalo................--: 80,890 50.23 
se u u 6 Oanada, Lid.......--.---- 34,721 38.58 
ce te 66 ee Miggouri ... eee eee eee eee 34,508 66 . 27 
se s e Philadelphia.........-.--- *258,351 80.81 
Cent. Dist. & Ptg. T. CO......es sseereee 66,940 66.94 
Cent. New York T. & T. Co...........4. 6,603 68.67 
Cent. Union Telephone Co.......... o... 41,839 76.76 
Ches. & Potomac T. CO..s...sssesseesse. 15,121 57.06 
Chicago Telephone Co............-- a... 72,850 52.04 
Cincinnati & Sub’n Bell T. Co............- *27,163 80.00 
Cleveland Telephone Co..........-..-+--- 7,000 22.58 
Colorado Telephone Co.........-.+++-+++- #57,501 52.81 
Cumberland T. & T. Co..........2---e eee 70,056 52.09 
Empire State T. & T. Co.......... eee ees 1,878 68.94 
Hudson River Telephone Co...........--- 20,331 52.00 
Iowa Telephone Co., Pref...........+..-- 36,996 99.19 
ia e +  Common............ 12,780 25.29 
Missouri and Kansas T. Co............--- 19,442 53.72 
Nebraska Telephone Co.........-+--+++-0> 15,872 58.88 
New England T. & T. Co.........-+-+--- 161,839 58.27 
New York Telephone Co...........+- ee 322,157 64.43 
New York & N. J. Tel. Co........--.-0-- 15,115 8.78 
New York & Pa. T. & T. Co........-.54-- 5,007 50.07 
Northwestern Tel. Exchange Co.......... *21,496 17.91 
Pacific States T. & T. Co.......-..---0-5- 85,172 50.10 
Pennsylvania Tel. Co.......-..-++ss eee *40,173 61.88 
Pioneer T. & T. Co... 2. cee cece eee ences 5,060 57.62 
Providence Telephone Co..............--- *12,000 30.00 
Rocky Mountain Bell T. Co........-..-.-. 11,759 51.04 
So. Bell T. & T. Co.....- cece ee cece e eee 147,945 99.96 
So. New England Tel. Co..............-- 16,590 83.18 
Southwestern T. & T. Co.......--.-6 eee 16,402 16.40 
Western Electric Co.f............+:. Deuda 72,099 60.08 -` 
Western T. & T. Co., Pref.§...........--- 121,876 76.17 
i sie ‘© Common...........- 91,435 57.15 
Wisconsin Telephone Co.........-..--.-+- 5,051 16.77 
Miscellaneous......-...- cece ec eee reece 5,662 
BONDS. 
Bell Telephone Co. of Canada, Ltd........ $301,000 
Cent. Union Tel. Co.......... eee eee eens 1,000, 
Duluth Telephone Co..........---.+se08- 210,000 
Iowa Telephone Co ......... 2 cece ee ee ees 750,000 
New England T. & T. Co................ 581,000 
Miscellaneous. ... 2... cece ccc ee cece ences 138,000 


The par value of the above-named stocks is $100, except when 


otherwise stated. 
pa E ee N Sl eee 
* Par, $50. 
+ Par, $25. 
+The Western Electric Company is a large manufacturing corporation 


having factor in New York and Chicago. 

A he Western Telephone and Telegraph Company owns : 

leveland Telephone Co........essssessss es AARE SA 24, 
Northwestern Telephone Exchange Co.........--.+++- Oe 504 
Southwestern T. & T. CO... ecccesscncesccsscccceceuces 83,598 
Wisconsin Telephone Co.......2.00. sesesesossoecsocese 24,746 


Booed 
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panies, the subscriber having considerable 
business interests finds it almost indispen- 
sable that he should be connected with 
both companies, at increased cost and in- 
convenience. Those who have the service 
of one company only can not carry on con- 
versation by telephone with the subscribers 
of the other company and have therefore 
no connection with a portion of the tele- 
phone-using public. 

“The competing companies, having an 
erroneous idea of the cost of giving service, 
for the most part undertook to secure 
subscribers by offering telephone service 
at a price that was unremunerative. This 
has been shown in many ways, among 
others by their repeated efforts to raise 
the low rates originally established. Many 
of them were and are capitalized at a high 
rate, from $200 or $250 and even above 
$350 per station, as compared with a 
much lower average per station of the Bell 
companies operating under similar condi- 
tions; and their gross revenue, as far as 
the same is made public, is, as a rule, 
far below the amount requisite to cover 
expenses of operation and even a moder- 
ate return upon the capitalization. It is 
hard to find a competing company that in 
its published figures does not purport to 
operate at an aggregate expense of not 
more than sixty per cent of its gross re- 
ceipts; and in some cases from the figures 
and prospectuses of such companies it 
would appear that from thirty-five to fifty 
per cent of the gross receipts are regard- 
ed as sufficient to pay all the expenses of 
carrying on the business, including main- 
tenance and depreciation, to the extent to 
which, as is not infrequently the case, 
these essential items of expense are not 
ignored. 

“In spite of the great progress that has 
been made in the past few years the work 
is not yet completed. We have etill much 
to learn and many improvements to make 
before the business can be brought to the 
perfection for which we aim. The zeal 
and energy with which, throughout the 
country, the executive officers, the en- 
gineers, the traffic men and others upon 
whom the future development of the serv- 
ice depends, are working for the results 
we hope to attain, afford every assurance 
that there will be continuous progress from 
year to year in the right direction, and 
we believe that the efforts to give the coun- 
try such a telephone service as it requires 
are appreciated and will be more appre- 
ciated as time goes on. 

“At a special meeting of the stockhold- 
ers held December 21, 1905, authority was 
given to issue convertible bonds of the 
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company to the amount in the aggregate 
of $150,000,000. 

“By the terms of a contract dated Feb- 
ruary 8, 1906, convertible bonds to the 
amount of $100,000,000 were sold to 
Messrs. J. P. Morgan & Company; Kuhn, 
Loeb & Company; Kidder, Peabody & 
Company and Baring Brothers & Com- 
pany, Limited. The terms of the sale 
were favorable to the company, and the 
directors believe that the transaction was 
of distinct advantage to the company and 
to each individual shareholder. 

“It is expected that the funds provided 
by this sale will supply the money re- 
quired for the development of the busi- 
ness until well into the year 1908, includ- 
ing the payment of $20,000,000 of notes 
of the company due May 1, 1907.” 


> 
Copper, the Electric Metal. 

The following extract is taken from an 
article entitled “Copper, the Electric 
Metal,” by Charles H. Cochrane, in the 
March issue of Moody’s Magazine: 

The period from 1888 to 1902 marked 
our greatest growth in electric railways. 
During those years, with the continuous 
demand for heavy wires for the trolleys 
and for feeders, the United States copper 
production increased from 100,000 to 
300,000 tons a year. Hardly did the 
street railways secure a sufficient supply 
of copper than the lighting interests de- 
manded more and more, and the call 
for copper for dynamos and motors and 
wire to connect them increased with 
every year. Latterly the long-distance tele- 
phone business has been making heavy 
demands for copper wire; and now, in 
this year of grace, 1906, when we already 
want more copper than we produce, word 
comes that the great trunk line railways 
are about to electrify, and it paralyzes 
the statistician to calculate how much cop- 
per they will require in the next ten years, 
in the process of overturning methods of 
long-distance railway haulage. 

Foreign countries also call for more 
copper than they can mine. They have 
purchased of us regularly for vears, taking 
nearly half of our copper, until last year 
the home demand cut down the exports 
materially, with the single exception of 
China, which kept on buying regardless 
of the increased cost. If China is to have 
electric railways and electric light and 
power, and is relying on us for copper, 
here is another demand that will be hard 
to supply. The condition will perhaps 
stimulate the copper mines of Japan, 
which are promising, although the insular 
demand for the metal also increases rapid- 
Iv. Since Africa has launched a series of 


Vol. 48—No. 13 


railways projects that bid fair to equal 
our own long lines in a generation hence, 
and since these lines, in the very nature 
of modern progress, must be largely elec- 
trical, it follows that the demand for the 
gleaming metal will be world-wide. Then, 
where is all the copper to come from? 

Mining engineers are confident that old 
Mother Earth has plenty of the electric 
metal stored away for our future use, and 
at this writing I could name several promi- 
nent large mining interests that have 
agents looking for copper properties, with 
a view to development. 


Ninth Annual Convention of the 
Michigan Independent Tele= 
phone Association. 

The ninth annual convention of the 
Michigan Independent Telephone Associa- 
tion was held at Ann Arbor, Mich., March 
22 and 23. The following program was 
announced : 

THURSDAY AFTERNOON, 1.30 0’OLOCK. 

“President’s Address,” E. B. Fisher, sec- 
retary Citizens’ Telephone Company. 

“Northwestern, Ohio,” R. E. Hamblin, 
general manager Toledo Home Telephone 
Company. 

“Concerning Competition,” C. B. King, 
manager Home Telephone Company, Ann 
Arbor. 


“Progress and Prospects,” W. O. Hunt, 


Adrian, Mich. 

“Progress Traffic Association,” W. S. 
Vivian, Grand Rapids, manager State 
Traffic Association. | 

“Our Investments,” E. S. Wagar, ban- 
ker, Edmore. 

“The Detroit Situation,” W. B. Wood- 
bury, general manager Home Telephone 
Company, Detroit. 

EVENING SESSION, 7.45 O'CLOCK. 

“A Bit of History,” H. H. Hutchins, 
president Saugatuck Telephone Company. 

“The Cedar Supply,’ H. P. Grover, 
Grand Rapids. 

“Crowding Collections,” F. V. Newman, 
manager Grand Rapids Exchange. 

“Southern Michigan,” R. C. Smith, 
manager Homer Telephone Company. 

“The Indiana Outlook,” W. L. Moeller- 
ing, general manager National Telephone 
Company, Ft. Wayne. 

“Qhio’s Successes,” Frank L. Beam, 
president Ohio Telephone Association, 
Columbus. 

FRIDAY MORNING, 9 O°CLOCK. 

Traffic association report, C. E. Tarte, 
president Michigan State Traffic Associa- 
tion. 

District reports, vice-presidents of state 
assoclation. 

‘Treasurer’s report, Wm. Robinson, Mus- 
kegon, association treasurer. 

Secretary’s report, J. B. Ware, Grand 
Rapids, association secretary. 

Election of officers. 

Unfinished business. 
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SOME FEATURES AFFECTING THE 
PARALLEL OPERATION OF SYN- 
CHRONOUS MOTOR-GENERATOR 
SETS.' 


BY J. B. TAYLOR. 


In this paper the phrase “synchronous 
motor-generator’ means an alternating- 
current synchronous motor directly con- 
nected to an alternating-current generator. 

The most common use of motor-genera- 
tor sets is to effect a change in frequency, 
so that standard lighting apparatus, alter- 
nating-current arc lamps, etc., may be op- 
crated from a system of lower frequency 
designed primarily for railway or power 
purposes. Such sets are also used as a 
means of interchanging power between svs- 
tems already established and operating at 
different frequencies. 

The operation of the single-phase rail- 
way motor calls, in some cases, for a mo- 
tor-generator set with inverted frequen- 
cies; that is, a sixty-cycle synchronous mo- 
tor in connection with a twenty-five-cycle 
generator. With such a combination there 
may be obtained an energy transfer from 
a three-phase system to a single-phase sys- 
tem without unbalancing the three-phase 
system. 

Considerable difficulty was experienced 
with some of the first of these sets; for 
instance, a set on being started and con- 
nected in parallel with others already car- 
rying a load would, on some occasions, 
refuse to take any of the load and at other 
times it would take a great deal more than 
its proper share of the load. These trou- 
bles were due, mainly, to lack of considera- 
tion of the possible combinations of phase 
relations of any given set depending on 
connections and load. It is also evident 
that suitable switching devices and method 
of procedure for a ten-pole—twenty-four- 
pole combination, operating between twen- 
ty-five and sixty-cycle systems, will not 
be suitable for a four-pole—ten-pole com- 
bination operating between twenty-five-cy- 
cle and 62.5-cycle systems. As a result 
of these early troubles, a number of sta- 
tion operators retain the impression that 
unless certain special combinations of 
‘eld excitation are used at the instant of 
parallelling, the proper division of load 
will not result; and that once being con- 
nected in parallel, further changes in field 
excitation will have no effect. 

In order to understand the operation of 
a synchronous motor, it is necessary to 
have some definite reference point. This 
reference point must rotate in synchron- 
ism with the electromotive force of the 
system connected to the terminals of the 


! Abstract of paper read at the recent meeting of the 
American Institute of Electrical Engineers. 
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synchronous motor, and must also main- 
tain the same phase relation to the electro- 
motive-force wave. In Fig. 1, let A rep- 
resent the reference point rotating about 
the point O, and let N S, etc., represent 
the four revolving poles of a synchronous 
motor. Since the reference point A and 


Fig. 1.—Four-PoLE SyNcHkoNovus MOTOR, 
EIGHT-POLE GENERATOR, No Loap. 


the poles N S, etc., rotate at the same 
speed, and since only the relative positions 
need be considered, the diagram at rest 
can be examined with the same result as 
if the diagram rotated at synchronous 
speed with the observer stationed at the 
point A. If Fig. 1 represents the relative 
positions of reference point and field for 
the condition of no load on the motor, it 
is apparent that with a load the relative 
positions will be as represented in Fig. 2, 
in which case the rotating field will lag 
behind the no-load position by an angle 
A O N, the number of degrees in this 
angle being dependent on the load, the 


a N 


At & 
Mal 


Fic. 2.—Four-PoLE SyNcHRonovus MOTOR, 
E1e@nt-PoLE GENERATOR. AON Lac-ANGLE 
Dte To Loap. DIRECTION oF ROTATION 
SHOWN BY ARROW. 


number of poles, the field excitation, and 
on the magnetic and electrical design of 
the machine. If this motor be coupled to 
a generator having twice the number of 
poles, as indicated by N S, ete., it is ap- 
parent that the lag-angle A O N will cause 
the generator electromotive force to lag a 
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corresponding number of electrical de- 
grees, which will be twice as many as the 
number of electrical degrees displacement 
on the motor; for example, with a four- 
pole motor and eight-pole generator and 
angle A O N ten degrees (mechanical), 
there would be a corresponding electrical 
displacement of twenty degrees for the mo- 
tor and forty degrees for the genera- 
tor. 

In addition to the phase displacement of 
the generator electromotive force due to 
the angular lag of the motor, there is a 
further displacement between the electro- 
motive force of the generator of the set 
under load and the set under no load, 
due to the phase difference between the 
generator induced electromotive force and 
the generator terminal electromotive 
force; the amount of this displacement de- 
pending on the amount and power-factor 
of the load, and also on the design of the 
generator. 

Two sets of identical construction, con- 
nected in parallel on both motor and gen- 
erator ends, will each take the same 
amount of load, provided field excitations 
are equal. If cither set has a motor or a 
generator designed for closer regulation 
than the corresponding machine of the 
other set, the set having the closer regu- 
lating machines will take more than its 
share of the load. 

In the previous discussion it has been 
assumed that the mechanical construction 
of the two sets is identical. Since iden- 
tical mechanical construction involves per- 
fect alignment when machining the kev- 
ways, milling slots for pole pieces, arma- 
ture laminations, etc., it is difficult to con- 
struct two sets having an initial phase 
difference of less than two or three de- 
grees; and this difficulty increases with 
machines of different design and rating 
constructed at different times. This point 
is of first importance in machines of this 
class, as a manufacturing company may 
any day receive an order for a machine, 
say, of 1,000-kilowatt capacity to operate 
in parallel with machines of 200 or 500- 
kilowatt capacity already in service and 
constructed four or five years ago. If 
slight differences in machining cause the 
generator of one set to have an electromo- 
tive-force wave in advance of the wave of 
the other sets, this machine will, at no 
load on the system, reverse the action 
of the other sets, causing the generators 
to act as motors, and the svnchronous mo- 
tors to act as generators. Such contingen- 
cies are provided for by constructing the 
sets so that one of the machines may be 
shifted slightly axially. 

Consider a set working between twenty- 
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five and sixty cycles. The smallest num- 


ber of poles possible in this combination is 
ten for the motor and twenty-four for the 
generator. Fig. 3 represents such a set. 
A study of this figure will show that there 
are but two poles on the motor which must 
stand even with the reference point A in 
order to give proper phase relations on 
the generator end. Therefore, with one of 
these sets in service, to connect in paral- 
lel a second set it is necessary to bring one 
or the other of these two poles to the ref- 
erence point, the reference point being al- 
ready determined by the set in service. 
This means that it is not sufficient to 
phase the set for one end only, but it must 
be phased for both motor and generator 
ends simultaneously. This may be done 
by one of several methods, as will be ex- 
plained under methods of starting. 

Synchronous motor-generator sets may 
be started by applying alternating cur- 
rents, preferably at low voltage, to either 
end of the set. With this method there is 
no need of synchronizing as the term is 
ordinarily applied. It is, however, es- 
sential in some cases to make further ma- 
nipulation to secure proper phase rela- 
tions. 

Many of these sets are provided with di- 
rect-connected exciters, and in some cases 
these exciters are used as starting motors. 
Another combination is the use of an in- 
duction motor connected to the set, and 
provided for the specific purpose of start- 
ing. Either of these last two methods re- 
quires synchronizing, and, as explained 
above, in some cases special or additional 
manipulations to obtain proper simultane- 
ous phase relations. 

In order to secure proper phase rela- 
tions at both ends of the set, the Chicago 
Edison Company makes use of a special 
synchronism indicator with two hands ap- 
pearing on the same dial. The twenty- 
five-cycle synchronous motor is started by 
means of alternating current applied to 
its windings, and after synchronous speed 
is reached the sixty-cycle end has one 
chance in five of being correct for con- 
necting in parallel with other sets already 
jn service. The position of the sixty-cycle 
hand on the synchronism indicator shows 
whether or not the phase relation is cor- 
rect. Tf incorrect, the switch supplying 
the synchronous motor is opened and the 
set begins to slow down; the two hands of 
the synchronism indicator begin to revolve 
at different speeds, the sixty-cycle hand 
making 2.4 revolutions for each revolution 
of the twentty-five-cycle hand. There is 
one instant when both hands will appear 
at the top of the dial at the same time, in- 
dicating proper phase relations for both 
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machines; at this instant the operator 
closes the switch on one machine, and as 
soon as the switch on the other machine 
is also closed the set is in parallel with 
those already in service, and takes its 
proper share of the load. 

Similar sets at the Amsterdam sub- 
station of the Fonda, Johnstown & Glov- 
ersville Railway Company are started by 
means of alternating current at approxi- 
mately one-half the line potential, 13,200 
volts. In this station transformers sup- 
plying synchronous converters are inci- 
dentally used as compensators, to obtain 
the half-voltage for starting the syn- 
chronous motors of the lighting sets. When 
the set has reached synchronous speed, 
however, a different method from that em- 


Fic. 8. — Syncnronovus Motor, TEN POLEs, 
TWENTY-FIVE CYCLES ; GENERATOR, TWEN- 
TY-FOUR PoLeEs, Sixty CyYcLEs, 300 Revo- 
LUTIONS PER MINUTE. 


ployed at Chicago is used to obtain proper 
phase relations on the sixty-cycle genera- 
tor. 

Referring again to Fig. 3, it will be seen 
that there is one chance in five of the 
generator potential being in phase with 
the bus-bars. Phasing lamps and volt- 
meter connected between the incoming 
generator and the bus-bar show whether 
or not the phase relation is correct for con- 
necting in parallel. If this phase rela- 
tion is correct the voltmeter reading is 
normal and the lamps burn at normal bril- 
liancy. Any one of the other four possible 
phase relations will, however, give a differ- 
ent reading on the voltmeter and only par- 
tial illumination of the phase lamps. A 
double-pole, double-throw reversing switch 
in the circuit of the synchronous-motor 
field is employed to step the motor back 
one pole successively at a time until the 
generator stands in the same phase rela- 
tion to the bus-bar or to the machine, or 
machines, already in service. As stated 
previously, each pole of the motor corre- 
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sponds to 2.4 poles on the generator, which 
is equivalent to one complete cycle and 
seventy-two degrees additional. Ag stated 
above, there is one chance in five that the 
generator potential will be in proper phase, 
in which case this stepping back, or “slip- 
ping” of the motor will be unnecessary. 
As it is purely a matter of chance which 
one of the five phase positions exists at the 
generator, it will usually be necessary to 
reverse the motor field successively two or 
three times; in the worst case it will be 
necessary to reverse the motor field four 
times in succession. After the correct 
phase position has been obtained the gen- 
erator may be connected to the bus-bars, 
and the set will take its share of the 
load. 

The same method is followed by The 
Milwaukee Electric Railway & Light Com- 
pany. Synchronous motors are started by 
means of compensators. A  sixty-cycle 
synchronism indicator shows which of the 
five phase positions obtains at the gen- 
erator. One of these positions is correct 
for paralleling, and the remaining four 
points are marked 1, 2, 3, 4, indicating the 
number of times that the motor field- 
switch must be reversed. 

The sequence of operation in placing a 
set in service in this manner, is then as 
follows: 

1. Close the oil switch connecting the 
synchronous motor to half voltage taps on 
compensator transformers. 

2. When'the motor has reached syn- 
chronous speed, excite the fields of both 
motor and generator. 

3. Reverse the field of the synchronous 
motor—unless the generator happens to be 
in proper phase—until the indicating de- 
vices show that the correct position has 
been obtained. | 

4. Transfer the synchronous motor 
from the half-voltage taps to the twenty- 
five-cycle bus-bars; this is done by means 
of a double-throw switch, or its equivalent 
of two separate switches mechanically or 
electrically interlocked. 

5. Connect the sixty-cycle generators 
to the bus-bars. 

The mode of operating this combina- 
tion has been described in detail, as the 
method is general and may be applied to 
sets having any combination of poles, 
speeds, and frequencies, although for those 
sets in which the ratio between motor 
poles and generator poles is a whole num- 
ber, the generator phase relations must of 
necessity be correct. Also, for certain other 
combinations in which there is one chance 
in two of the generator polarity being cor- 
rect, a field-reversing switch on the gen- 
crator serves quite as well as one on the 
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motor, and slightly simplifies the opera- 
tion. Furthermore, in certain special 
combinations of poles, field-reversing 
switches on both motor and generator may 
be employed, this combination reducing 
the number of times that the motor field 
must be successively reversed to bring the 
generator to its proper phase position. 

Obviously, in those cases where the sets 
are started by such means as direct-con- 
nected exciters or induction motors, we 
rnay use either a double synchronism-indi- 
cator, connecting either motor or genera- 
tor to the bus-bars at the instant when the 
indicators show proper phase relations for 
both machines, or we may merely syn- 
chronize the motor by the ordinary meth- 
ods, and then obtain proper phase position 
for the generator by suitable field-revers- 
ing switches. 

Fig. 4 shows the interchange of load 
between two similar 500-kilowatt sets 
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having an initia] phase displacement, due 
to slight errors in machining, of approxi- 
mately four degrees- 

Where a number of synchronous motor- 
generator sets are operated from the same 
exciter bus-bars, a reversal of exciter po- 
larity will affect all the sets in the same 
manner, and hence will give no trouble. 
It should be noted, however, that when the 
machines are provided with individual di- 
rect-connected exciters, or when two or 
more sub-stations are operated in parallel, 
a reversal of one exciter may seriously in- 
terfere with the ability to connect this ma- 
chine, or the entire sub-station in parallel 
with others. This point, like many others 
in connection with these sets, does not hold 
for all the different combinations of fre- 
quencies; but, unless borne in mind and 
understood, may be a source of sudden in- 
ability to make use of a machine for car- 
rying the load. 
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Fic. 4.—INTERCHANGE OF Power, Two 500-KILUWATT, TWENTY-FIVE TO SIXTY CYCL ES, 


SYNCHRONOUS MOTOR- GENERATOR SETS. 


SIXTY-CYCLE GENERATOR, HELD AT 2 800 


VOLTS ; TWENTY-FIVE-CYCLE Motor, HELD at 100 Per CENT Power-Factor. 


working between twenty-five and sixty cy- 
cles, This curve gives the wattmeter read- 
ings, showing interchange of load between 
the two sixty-cycle machines when con- 
nected in parallel with a given phase dis- 
placement. The thirty different phase po- 
sitions were obtained by changing connec- 
tions, as outlined previously. The watt- 
meter readings were obtained from poly- 
phase instruments, and during the test the 
excitation of the synchronous motor was 
held so as to keep the power-factor indi- 
cator at 100 per cent; the gencrator volt- 
age was held at normal, 2,300 volts, by 
changing field excitation as required by the 
load. It will be seen that the curve does 
not cross the base line at zero degrees, 
these being machines which have been re- 
ferred to in another part of the paper as 


It has been previously noted that the 
generator of a set, before connection to the 
bus-bars, has a terminal electromotive force 
in advance of the bus-bars, or machines 
already under load. This means that with 
the usual method of procedure, at the in- 
stant of connecting the machine to the 
bus-bars, it has a tendency to take mo- 
mentarily more than its share of the load. 
In practice, however, this is not found to 
be a serious objection, although it might 
he obviated in various ways; for example, 
a reactive coil in the motor leads would 
allow sufficient phase difference between 
the motor bus-bars and the motor itself 
to vive the same phase relation at the gen- 
erator terminals as at the generator bus- 
bars. After connecting the generator to 
the bus-bars the reactance can be gradually 
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cut out; or, if left in, could be used to 
permit a change in division of load by 
adjusting the motor-field excitation. If 
the generator is connected to its bus-bars 
before the motor is connected to its bus- 
bars, the set will settle down to its proper 
division of load by the reverse process; that 
is, instead of first taking more than its 
share of the load and then settling down, 
the generator will, for a short interval of 
time, act as a motor and gradually assume 
its proper load as a generator. It should 
also be noted that there will be a given 
excitation for an incoming generator, 
which will give a minimum disturbance on 
the system, and this excitation having _ 
been found experimentally, there should 
be no appreciable flicker in the lights while 
connecting the new machine. 

An interesting condition that might 
arise with sets in which the ratio of fre- 
quency is quite large, would be a phase 
displacement of 180 degrees or more be- 
tween the set under load and the set under 
no load. This might occur with a set 
operating between twenty-five and 125 
cycles; as an angular lag of thirty degrees 
on the motor end would mean 150 degrees 
on the generator end, and an additional 
angle of thirty degrees in the generator 
itself would give 180 degrees. Under these 
conditions it would be impossible properly 
to parallel the set under no-load with the 
set carrying a load, except by some manip- 
ulation which would reduce the angle to 
less than 180 degrees. One way of accom- 
plishing this would be to connect an ar- 
tificial load on the set to be placed in serv- 
ice. 

Some change in the division of load 
between sets may be effected by changes in 
excitation of generator, or motor, or both. 
Such means of securing division, however, 


is not to be recommended; it is done at 
the expense of leading or lagging currents. 
with consequent increased heating losses. 
The present general tendency toward 
extension and consolidation means that 
more and more systems will touch and 
overlap their neighbors, which may have 
started at different frequencies. We can, 
therefore, look for an increasing use of the 
synchronous motor-generator set. 


New York Electrical Society. 

Announcement is made that Mr. Will- 
iam Marconi, who was to lecture before 
the New York Electrical Society at Col- 
umbia University, Wednesday evening, 
April 4, has been taken suddenly ill, and 
will be unable to appear. The society 
has been invited to attend the lecture by 
H. D. Tlawks, on “Electric Locomotives,” 
before the Electrical Engineering Society 
of Columbia University, engineering 
building, the same evening. 


500 


THE COOPERATIVE ELBCTRICAL 
DEVELOPMENT ASSOCIATION. 


CONFERENCE IN NEW YORK TO DISCUSS 
PLANS FOR PROFITABLE COOPERATION IN 
DEVELOPING THE USE OF ELECTRICAL 
CURRENT AND APPARATUS. 


A new organization planned along origi- 
nal lines by Mr. J. Robert Crouse, of 
Cleveland, Ohio, is known as the Coop- 
erative Electrical Development Associa- 
tion. Mention of this association has been 
made in the ELEectTrRiciL Review before 
and its purposes outlined. On Friday 
of last week, at the invitation of Mr. 
Crouse, a number of electrical manufac- 
turers and central station and technical 
press representatives participated in a dis- 
cussion over the merits and possibilities 
of this association. The meeting was held 
in the afternoon at the Hotel Imperial, 
New York city, and in the evening a 
banquet was enjoyed and after-dinner 
speeches on this subject were made. 

The business session in the afternoon 
was ably presided over by Mr. E. BE. 
Jackson, Jr., and in the evening Mr. W. 
M. McFarland, of the Westinghouse Elec- 
tric and Manufacturing Company, was 
the very agreeable toastmaster. Among 
those in attendance in the afternoon and 
evening were the following: E. E. Keefer, 
Western Electric Company, New York; 
W. H. Blood, president, National Elec- 
tric Light Association, Boston, Mass. ; 
Paul Spencer, United Gas Improvement 
Company, Philadelphia, Pa.; J. E. Mon- 
tague, general manager, Niagara Falls 
Electric Light and Power Company, Ni- 
agara Falls, N. Y.; F. Bissell, the F. Bis- 
sell Company, Toledo, Ohio; Charles B. 
Price, Pettingell-Andrews Company, Bos- 
ton, Mass.; Charles A. Parker, Curtis Ad- 
vertising Company, Detroit, Mich. ; Con- 
verse D. Marsh, Bates Advertising Com- 
pany, New York city; Ivy L. Lee, New 
York city; E. E. Calkins, New York city; 
John Craig Hammond, the John Craig 
IIammond Advertising Company, Denver, 
Colo.; W. C. Bryant, president, Bryant 
Electrice Company, Bridgeport, Ct.; M. K. 
Evre, Sawver-Man_ Electric Company, 
New York city; Anson W. Burchard, as- 
sistant to the president, General Electric 
Company, New York citv; A. D. Page, 
General Electric Company, Harrison, 
N. J.; G. F. Morrison, General Electric 
Company, Harrison, N. J.; F. S. Terry, 
first vice-president, National Electric 
Lamp Company, Cleveland, Ohio; R. G. 
Tremaine, second vice-president, National 
Electrice Lamp Company, Cleveland, Ohio; 
I]. L. Slippy, John A. Roebling’s Sons 
Company, Trenton, N. J.; Leroy Clark. 
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Safety Insulated Wire and Cable Company, 
New York; F. Bristow, treasurer, Weston 
Electrical Instrument: Company, Newark, 
N. J.; S. O. Richardson, Jr., Libby Glass 
Company, Toledo, Ohio; A. H. Patterson, 
Phoenix Glass Company, New York city; 
J. C. Fish, Shelby Electric Company, 
Shelby, Ohio; N. L. Norris, Banner Elec- 
tric Company, Youngstown, Ohio; J. Rob- 
ert Crouse, Cleveland, Ohio; J. S. An- 
thony, General Electrie Company, Schen- 
ectady, N. Y., and F. H. Gale, General 
Electric Company, Schenectady, N. Y. 

Mr. J. Robert Crouse delivered a very 
interesting address entitled “Profitable 
Cooperation,” and a number of the main 
points in it are presented herewith: 

Permit me at the outset to assure you 
that I am not lacking in appreciation of 
the responsibilities involved in bringing 
together a body of representative men like 
vourselves from all branches of the elec- 
trical industry. 

I have, however, assumed it for two 
reasons: 

1. The knowledge that the proposition 
is made up of the best thought of your- 
selves and others, which it has been my 
personal] fortune and pleasure, through ac- 
cident largely, to put into such orderly 
arrangement as may appear. 

2. The firm personal conviction, there- 
fore, that what I have to say is of con- 
siderable commercial importance to you. 

You will grant me some further basis 
for calling the meeting from the fact that 
forty-five electrical manufacturers, who 
have seen the plans develop during a peri- 
od of a year and a half past, have given 
effective expression to their confidence in 
them by the appropriation of $60,000 for 
their partial execution during the coming 
three years. 

The proposition, then, which it is my 
object to demonstrate to you is the fur- 
ther appropriation by electrical manufac- 
turers generally of one-tenth of one per 
cent of their sales for a like period of 
three years to make possible the more 
effective prosecution of the work already 
under way. 

As a text for the discussion of profit- 
able cooperation as herewith specifically 
advanced, I quote the objects of the asso- 
clation as they appear in the proposed 
plan of organization which vou have in 
hand. 

1. The promotion of the increased and 
more extended use of electric current by 
the public for light. heat and power as 
a means to the imereased demand for 
electrical apparatus and supplies, and the 
cooperative planning and execution of 
various means and methods effective to 
this end. 

2. The establishment of cooperative re- 
lations. both moral and financial, among 
the different electrical interests from 
manufacturer to the consumer, to the end 
that each mav contribute in some meas- 
ure toward bringing about the above re- 
sults desired in common by all. 
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To prove the soundness of cooperation 
as a permanent system it must accom- 
plish some of the following results: 

1. Produce proportionately greater selling 
results if involving additional selling ex- 
pense. 

2. Produce equal selling results with com- 
mensurate decrease in present selling ex- 
pense. 

3. Call into play voluntary constructive 
selling forces which can be influenced by co- 
operation more largely than by money. 

This latter, while possibly the slowest fea- 
ture to develop, will, I believe, be found in 
the end to be the meat of profitable co- 
operation, and the organization and moneys 
involved, the shell. 

4. Even without precedent, as appears to 
be the case in point, it should successfully 
stand comparison with the apparent com- 
mercial tendencies of the time. 


Right at the start let us get squared 
away on the general proposition that the 
electrical industry as a whole is seriously 
under-advertised and exploited if meas- 
ured in the terms of other comparable 
industries, or of its older competitors in 
the field of light, heat and power, par- 
ticularly in the gas field. 

If this be conceded at least for the 
purposes of the discussion, it would be 
most ungenerous and unprofitable to 
undertake to fix responsibility on any par- 
ticular branch of the industry. I do not 
doubt that, on the show-down, each could 
make a good case out against all the others. 
In the spirit of cooperation, therefore, let 
it be assumed, as is doubtless the case. 
that we are all in greater or less degree 
responsible for any conditions, prosperous 
or otherwise, which exist and mutually 
interested in any proposition promising 
Improvement. 

With the object of working out the 
plans in entire harmony with the central 
station interests, the subject ‘was placed 
before the Denver convention of the Na- 
tional Electric Light Association in June, 
1905, and request made for the appoint- 
ment of a cooperating committee to assist 
in the work. (For complete details see 
the proceedings of that convention, vol. 1, 
following page 366.) Repeated meetings 
have been held with this committee as 
well as with President Blood, ex officio. In 
addition, representative central station 
managers have been freely consulted and 
particular acknowledgment is due to Mr. 
Henry L. Doherty, who has given to the 
subject for months past freely of his time 
and attention. 

These gentlemen will bear me out, I 
believe, in the statement that the plans 
are drawn along lines which will not 
only secure the hearty cooperation and ac- 
tive support of central station managers, 
but will be a practical means of very 
greatly assisting in the extension of elec- 
tric service, and the demand for electrical 
apparatus and supplies. 

Recognizing the influence of the elec- 
trical papers upon which the industry de- 
pends for general information regarding 
the progress of the art, their cooperation 
and assistance were sought along [ines 
which it was believed would work out 
mutually advantageous. They fully agreed 
that there was-an important work to be 
undertaken along the lines discussed, and 
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irit of cooperation opened up spe- 
val departments in their columns devoted 
specifically under suitable captions to the 


: “ . 
topics of “More Business” and “New Busi- 


2? 
ness.” l 
These columns, therefore, constitute a 


ready clearing house for the presentation, 
discussion and criticism of new business 
methods. In the course: of time ıt may 
reasonably be expected that central sta- 
tion managers will be glad to freely inter- 
change their views on commercial topics. 
As this is increasingly accomplished, par- 
ticularly effective commercial policies de- 
veloped in one place and used locally can 
be brought to the direct attention of all 
the central stations, thereby multiplying 
its effectiveness by a fair percentage of all 
the central stations. 

If the plans as discussed with the elec- 
trical papers are carried out, they cer- 
tainly will have contributed very largely 
toward increasing the consumption of elec- 
tric current, and in consequence the de- 
mand for apparatus and supplies. As evi- 
dence of what they have already done 
along these lines, I call your attention to 
the fact that, inclusive of all the electrical 
trade papers, there have been published 
during the first three months of 1906, one 
hundred and forty-nine columns of pure- 
ly commercial and new business-getting 
subjects as against thirteen and one-half 
columns for the same period of last year, 
an increase of one thousand and three 
per cent. 

The report of the Department of Com- 
merce and Labor for 1905, covering 1901 
figures, give the income of central sta- 
tions as $86,000,000, divided among the 
different services as follows: 


Iucandescent lighting........ 52.1 
Arc lighting. 22.66.50 tenes 29.7 
MOORS aie nerin eee aes 16.4 
Miscellaneous ............... 1.8 


The figures for 1905 are placed by com- 
petent authorities at $135,000,000. Com- 
paratively few of the central stations are 
now spending in aggressive business get- 
ting from two to three per cent of their 
gross income, usually devoting two-thirds 
to personal solicitation and one-third to 
supplementary advertising service. If, as 
the result of assistance and cooperative 
work, this could be made the prevailing 
practice instead of the exception, a mini- 
mum of $2,700,000 or a maximum of 
$4,050,000 might be wisely and profitably 
spent by central stations in the extension 
of the use of electric current. 

The appropriation of $287,000 by the 
manufacturers for this cooperative work 
which was suggested in the Denver paper 
before referred to, would all be returned 
to the manufacturers in one year if it 
resulted in an increased demand for elec- 
trical apparatus and supplies of $1,913,- 
430, estimating the profit on this amount 
of added business at fifteen per cent. This 
merease would amount to only 1.34 per 
vent above the normal rate of growth and 
which it is believed it is not unreasonable 
to expect might be accomplished. 

As further suggestive of the possibilities 
of returns materially in excess of the fig- 
ures Indicated above, consider the follow- 
Ing concrete example: 
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Quantity of incandescent lamps 
sold in 1905... ch cies tbe cea 
One per cent gain in growth over 
normal rate.........ssssssseso 
Electrical horse-power equivalent 
of 450,000 lamps (13 to the 


45,000,000 
450,000 


horse-power) ......2cce eee eens 34,615 
Cost per horse-power of all equip- 
ment necessary to operate...... $125 


Resulting in an increased demand 
for apparatus and supplies of.. $4,326,875 


The above illustration is taken by rea- 
son of the writer’s familiarity with the 
incandescent lamp business, but as the 
entire plan would be equally and im- 
partially directed to stimulating the use 
of all kinds of current-consuming devices 
requiring the use of motors, electrical 
heating devices, arc lamps, glower lamps, 
tube lamps, ete., the possibilities of the 
successful conduct of this proposed asso- 
ciation will be appreciated. 

In conclusion, the general principle of 
commercial cooperation and generic sell- 
ing as here advanced we believe is essen- 
tially correct and will be a matter of 
common practice and no particular com- 
ment in the not distant future. 

The manufacturers with whom all the 
means of electrical service originate are 
by reason of financial strength and the 
conditions under which manufacturing is 
at present organized, the logical interests 
to initiate the movement. They have it 
in their power to set the example of 
broad-gauged and cffective cooperative 
work, which will at the same time meet 
with the most cordial endorsement and 
cooperation at the hands of the entire 
distributing and purchasing trade, and 
a logical conclusion of which is that every 
well-defined interest in the industry will 
eventually participate financially in the 
work in reasonable proportion to the bene- 
fits derived. 

[ am-not willing up to the present writ- 
ing to believe that this great electrical 
industry of which we are all so proud. 
tvpical of modern progress and charged 
with unmatched possibilities for the fu- 
ture in its mechanical and electrical de- 
velopment, will be unwilling or unequal 
to the task of. launching and carrying to 
a successful conclusion a commercial pro- 
ject of this kind. 

This specifically means to the manufac- 
turers a tax of $1 per $1,000 of sales; 
$10 per $10,000 of sales; $100 per $100,- 
000 of sales; $1.000 per $1,000,000 of 
sales; in other words, one-tenth of one per 
cent. 

To this very representative electrical 
court of last resort, reflecting so large a 
percentage of the commercial ingenuity 
and financial strength of the industry, with 
due respect to those absent, I submit the 
question: Ts not the Cooperative Electrica] 
Development Association and what it 
stands for worth our serious while? 

This address was followed by discus- 
sion, all speakers favoring in general terms 
the ideas presented by Mr. Crouse. 

It was moved by Mr. Anson W. Burch- 
ard and seconded by Mr. W. H. Blood, 
Jr.. that it is the sense of this meeting 
that the cooperative commercial campaign 
for the purpose of increasing the use of 
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electric current by the public for light, 


heat and power, as both an end and a 
means to the increased demand for elec- 
trical apparatus and supplies as presented 
and discussed, gives good promise of high- 
ly profitable returns to all concerned, and 
that the general plans for its prosecution 
through the Cooperative Electrical De- 
velopment Association can be undertaken 
along equitable and practicable lines. 

It was also moved by Mr. Burchard, and 
seconded by Mr. W. M. McFarland, that 
a committee of eleven or more represen- 
tatives of electrical interests be appointed 
by the chair for the purpose of consider- 
ing the plans submitted for the organ- 
ization of the Cooperative Electrical De- 
velopment Association, and to complete 
and agree on a practicable form of or- 
ganization with a view of putting the 
same into operation. It was 

Resolved further, That this committee 
be authorized to confer on the subject 
with cooperating committees already ap- 
pointed, or other representatives which may 
be appointed from other well-defined lines 
of the trade, so that adequate provision 
may be made in the plans of organization 
for immediate moral cooperation, as well 
as possibly financial cooperation at a later 
date. 

Resolved further, That the plans of or- 
ganization, when completed by this com- 
mittee, be submitted to the representatives 
of the interests present, so that the en- 
tire proposition may be passed upon by 
their respective bodies or companies; and 
when, in the opinion of this committee 
a sufficient number of the interests have 
agreed to cooperate in the work: it shal] 
be authorized to perfect the organization 
and to supervise its initiatory work. 

The chairman of the meeting annointed 
the following committee as covered by the 
foregoing resolutions: i 

W. M. McFarland. acting vice-president 
of the Westinghouse Electrice and Manu- 
facturing Company, chairman. 

J. R. Lovejoy. General Electric Com- 
pany. 

Walter 
Company. 

A. D. Page, General Electric Company. 

F. S. Terry, National Electric Lamp 
Company. 

Gerard Swope, Western Electric Com- 
pany. 

W. C. Brvant, the Bryant Electric Com- 
pany. 

F. J. Newburv, A. Roebling’s Sons 
Company. 

A. T. Clark, American Circular Loom 
Company. 

W. H. Blood. Jr., president, the Na- 
tional Electric Light Association. 

F. Bissell. the F. Bissell Company, rep- 
resenting the electrical jobbers. 

James R. Strong. representing the elec- 
trical contractors. ; 

Tt is probable that other members will 
be added to this committee from other 
interests whose representatives were un- 
avoidably absent. 

Fach attendant at the banquet was given 
a neat souvenir pin as an association 


emblem. 


Cary, Sawver-Man Electric 
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The Hydroelectric Equipment of Bellegarde, 
France. 

A power station with an output of about 
10,000 horee-power, employing vertical 
turbines, is being constructed at Belle- 
garde, France. It is here described by Mr. 
Frank C. Perkins. The energy will be 
distributed to a number of small electrical 
systems in the neighborhood. For this 
reason a rather low voltage has been adopt- 
ed, and a frequency of 47.5 cycles per 
second. The hydraulic power of the 
Rhone has been utilized for many years 
for different industrial purposes at Belle- 
garde, about twenty-five kilometres below 
lake Geneva, and wire rope transmission 
was exclusively employed until electrical 
transmission made available a more com- 
plete and more economical method of 
utilizing the power. The equipment con- 
sists of alternators coupled directly to ver- 
tical turbines, each being furnished with 
a separate exciter, also driven by a small 
vertical turbine. There are altogether 
eight of these turbine groups. The water 
from the Rhone is conducted to the tur- 
bines partly by means of a tunnel and 
partly by a canal and pipe line. The 
turbines are of the Francis type and op- 
erate under a head of water of from eleven 
to fourteen metres. The largest turbines 
utilize about 14,000 litres of water per 
second, while the smallest take from 360 
to 280 litres. The angular speed of the 
first is 114 revolutions per minute, while 
that of the latter is 430 revolutions. The re- 
volving part of the alternator is supported 
by a turbine bearing. They are three-phase 
machines, varying in output from 800 
horse-power, running at 133 revolutions 
per minute and giving 1,000 volts to 1,200 
horse-power, giving 1,200 volts. The 
speed of the last machine is 114 revolu- 
tions per minute. The other turbines are 
rated varyingly from 900 to 1,500 horse- 
power and generate voltages of 2,000. Four 
of the latter machines are constructed so 
that the connections of the armature wind- 
ing can be changed, the machines giving 
either 1,000 or 2,000 volts, as desired.— 
Translated and abstracted from L’Elec- 
tricien (Paris), March 3. 
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The Time Constant of Polonium. 


A note is published here by Frau Sklo- 
dowska Curie on the time constant of 
polonium, it being a reply to certain re- 
cent criticisms of a former note. Frau 
Curie says that her critics evidently have 
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been working with radioactive bismuth, 
which contains a mixture of radium D, 
radium E and radium F. Radium E, as 
is well known, gives penetrating rays such 
as were given out by the bismuth under 
consideration, while polonium does not 
give such rays. She believes also that 
the bismuth under consideration contains 
lead. As is well known, radium D pre- 
pared from pitch-blende contains lead. 
The polonium with which she worked had 
been purified many times by fractional dis- 
tillation, both from a nitrate solution in 
water and by heating the material with 
sodium hydrate. In this way the lead was 
removed. In both cases a bismuth salt is 
obtained or a bismuth oxide containing 
polonium which gives out only strongly 
absorbed rays. These peculiarities of po- 
lonium radiation have been pointed out 
many times. They have been studied again 
and again, and always give the same ef- 
fect, and they have been described a num- 
ber of times. Polonium can be identified 
only with radium F. It contains neither 
radium E nor radium D. Radium E, 
if present, would be detected quickly. Dur- 
ing her investigation to determine the time 
constant of polonium, these peculiarities 
of the polonium radiation were discovered. 
Frau Curie possesses tested polonium 
which was prepared before 1900. This 
was a strongly active preparation several 
hundred times stronger than metallic 
uranium. It has now an activity which 
can not be measured, but which is cer- 
tainly weaker than one one-hundredth of 
that of uranium. It is also evident that 
no radium D was contained in it. The 
radioactivity of lead prepared from pitch- 
blende increases continuously for many 
months and attains an activity which is 
not more than four times that of metallic 
uranium. This value indicates the equiva- 
lent weights of the three constituents of 
radioactive lead—radium D, radium E and 
radium F, and this equivalence remains 
practically constant during a number of 
years, because the disintegration of radi- 
um D apparently is very slow. According 
to Rutherford, the half value is reached 
in forty years. Frau Curie has some large 
mixtures of radioactive lead whose activity 
during three or four years has shown no 
noteworthy change and from these she can 
extract polonium.—Translated and ab- 
stracted from Physikalische Zeitschrift 
(Leipsic), March 15. 


A New Process of Forming Insulation for 
Electric Conductors. 


In this article a new process for apply- 
ing cotton or silk insulation to electric con- 


‘ductors is described by M. J. Reyval. The 


new method is due to MM. Phillips and 
Hutchins, and is said to possess some dis- 
tinct advantages over the insulation wound 
on in the usual way. The process is 
based upon the twisting and matting about 
the wire of the strands of the insulating 
material, thus forming a continuous, uni- 
form coating, which presents no joints 
nor seams. The machine is very simple, 
consisting merely of a small spindle re- 
volved at a high speed and suitable feed- 
ing rolls. The untwisted strands of cot- 
ton or raw silk are fed into the machine 
by the rolls which tend to separate it. In 
this condition it is sucked into the spindle 
by means of exhaust air. The wire to be 
coated is passed vertically down through 
the centre of the spindle and is fed for- 
ward at a fixed speed. The incoming 
strands of insulating material are twisted 
and woven around the wire by the joint 
action of the air and the rapidly revolving 
spindle. The result is a smooth, uniform 
coating on the wire, which can not be sepa- 
rated easily and which possesses consider- 
able resistance to abrasion. The spindle 
revolves about 30,000 times a minute and 
is mounted on a long bearing lined with 
anti-friction metal and supplied bounti- 
fully with oil. The advantages claimed 
for the new system over the old method 
of twisting on strands of the insulating 
material are that the complete insulat- 
ing covering is applied at one operation; 
there is no need to place a second layer 
over the first, as is the case where the 
coating is twisted on. The thickness of 
the insulation is under perfect control and 
can be regulated either by varying the 
speed at which the wire passes through 
the machine or by varying the supply of 
insulating material. The output of the 
machine is said to be considerably greater 
than that of the older type of apparatus. 
From some curves showing the relative 
output of the new machine as compared 
with the old for both silk and cotton cover- 
ing, for wires insulated with cotton two 
millimetres in diameter, the cost of ap- 
plying the insulation is only about two- 
thirds of that of the older way. For 
wires half a millimetre in’ diameter it 
costs less than half to insulate them by 
the new method with cotton. For still 
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emaller wires insulated with silk the dif- 
ference is still more pronounced in favor 
of the new system. Another advantage 
is that the absence of any lateral strain 
on the wire makes it feasible to insulate 
wire having less diameter than that which 
can be covered in the old way. It is stated 
that each spindle can insulate from twen- 
ty-five to fifty metres of small-sized wire 
per minute, which is said to be ten times 
the work done by machines of the old type. 
—Translated and abstracted from L’Ec- 
larage Electrique (Paris), March 3. 


a 


Recent [Improvements at Anaconda. 

During the last few years the large cop- 
per-smelting works at Anaconda have been 
much improved and increased. Before 
the change the large reverbatory furnaces 
for preparing the copper mat were the 
largest then known. They had hearth 
dimensions of twenty feet by fifty feet, 
and were smelting daily 105 tons of ore 
with a consumption of twenty-seven per 
cent of coal. As a first attempt, one of 
these furnaces was increased until the 
length of the hearth was sixty-five feet. 
The result was so encouraging that a fur- 
ther increase to eighty-five per cent, and 
finally to 102 feet, was made in the hearth. 
The width was maintained the same be- 
cause of the structural conditions of the 
building. The furnace was so satisfac- 
tory that the fourteen furnaces, each twen- 
ty feet by fifty feet, were converted into 
seven large ones, each nineteen feet wide 
and varying in length from 102 to 117 
feet. This was accomplished by throw- 
ing two furnaces, with the intermediate 
space, into one large one, so that the seven 
large furnaces had one-fourth more area 
than the fourteen smaller ones. As a 
result of these changes each large furnace 
now puts through 275 tons daily with a 
consumption of but twenty-one per cent of 
coal, this item having been reduced to a 
cost of $1 per ton of charge. The fire- 
boxes are seven by sixteen feet, and burn 
about fifty-six tons daily. Following the 
change in the matting furnaces, the blast 
furnaces were attacked. These were seven 
in number, fifteen feet long and fifty 
inches wide, with a daily capacity of 420 
tons each. To find out whether it would 
be possible to increase these furnaces cor- 
respondingly it was necessary to know if 
a Jacket necding repair could be removed 
from existing furnaces without taking off 
the blast. Fortunately the jacket gets 
crusted over, forming a shield against the 
fire, so that the experiment was success- 
ful. Next, it was necessary to find out 
whether a part of the hearth could be 
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cleaned out while the rest kept on smelt- 
ing, at, of course, a decreased output. This 
was done successfully, and the space be- 
tween two adjoining furnaces was bridged 
over, the jacket set up, the closed top 
and down-take added, thus completing the 
change from two smaller into one large 
furnace. In this way, with little inter- 
ruption, a new furnace was constructed, 
the twenty-one feet intervening between 
the two being thrown into the two origi- 
nal fifteen-foot furnaces, so that the total 
made fifty-one feet in all. A heavy blast 
of air is used, and the new furnace has an 
output of 1,600 tons daily, with a maxi- 
mum per furnace of 1,850 tons. This is 
an increase of nearly four times, although 
the jacket area in contact with the charge 
has been increased but 2.4 times. Thus 
there is proportionally less jacket water 
needed; also, it is easier to clean out 
accretions from the large furnace than 
from the smaller ones.—Abstracted from 
the Mining and Scientific Press (San 
Francisco), March 3. 


* 
Cost of Electric Railway Power and Trans- 
mission in the State of Indiana. 

The results of an interesting examina- 
tion of the costs of supplying power to 
electric railways in the state of Indiana 
are given here by Mr. A. S. Richey. There 
are about 800 miles of interurban electric 
railways in that state, on which 100 cars 
operate regularly. The average weight of 


the cars is 25.61 tons and their average 


schedule speed is twenty miles an hour. 
There are twenty-four power stations fur- 
nishing current to these cars, with a com- 
bined output of a little over 20,000 kilo- 
watts, exclusive of the power station of 
the Indianapolis Traction and Terminal 
Company. There is therefore in the in- 
stalled generators about 200 kilowatts for 
each interurban car operated and twenty- 
five kilowatts for each mile of track op- 
erated. Of the twenty-four stations, twelve 
deliver direct current and twelve alter- 


nating current through thirty-four 
substations. The individual ratings 
vary from 200 to 600 kilowatts. 


The units are of almost every rat- 
ing from sixty-five to 1,500 kilowatts. As- 
suming a power consumption of 100 watt- 
hours per ton-mile, the average total power 
at the cars will be 5,000 kilowatts. The 
average load-factor of the power stations 
appears to be forty per cent of the aggre- 
gate rating; therefore the average output 
at the station bus-bars is over 8,000 kilo- 
watts, which apparently indicates that the 
total losses in overhead lines, rail return, 
substation apparatus, step-up transform- 
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ers, etc., amounts to more than 3,000 kilo- 
watts, indicating an average efficiency from 
the power station bus-bar to car motors of 
about sixty per cent. As the assumption 
of 100 watt-hours per ton-mile is prob- 
ably high, this average efficiency of dis- 
tribution is to be considered higher, rather 
than lower, than the actual. The loss of 
forty per cent of the total power must be 
divided between the stations generating 


direct current and those generating and 
transmitting alternating current, convert- 
ing in substations to direct current. But 
twenty per cent of the railway power gen- 
erated in the state, outside of Indianapolis, 
is the output of direct-current generators. . 
Allowing twenty per cent for the trans- 
mission losses from the direct-current sta- 
tions leaves an efficiency of about fifty-five 
per cent for the remaining eighty per 
cent of the generated power, which is the 
output of the alternating-current stations. 
This low efficiency is due to the losses 
in the various transforming and trans- 
mitting devices. It seems low, but it is 
due to the fact that the average load on 
the substations is hardly more than one- 
quarter of their rated capacity. This dif- 
ference in distribution efficiency between 
the alternating and direct-current systems 
seems surprising, and it undoubtedly ac- 
counts for a good deal of the cost of power 
to certain of the Indiana systems. There 
are a number of alternating-current sye- 
tems which are supplying power at a con- 
siderably greater cost than would be the 
case had direct-current systems been adopt- 
ed. On the other hand, there are a num- 
ber of alternating-current systems which 
are considerably more economical than 
would have been the case had direct-cur- 
rent systems been adopted. An examina- 
tion of the actual conditions in Indiana 
shows the following: the power stations 
generate an average of 5,845,000 kilowatt- 
hours per month at an average total cost 
of $44,156, or about 0.755 cent per kilo- 
watt-hour. The average cost per kilowatt- 
hour is divided as follows: fuel, 0.526 
cent; labor, 0.158 cent; lubricants, waste 
and miscellaneous supplies, 0.032 cent; re- 
pairs, 0.039 cent. The lowest total cost 
per kilowatt-hour reported is 0.505 cent, 
while the highest is 2.024 cents. These 
figures are for the cost of power at the 
station switchboards. As six of the thir- 
teen stations reporting are alternating- 
current stations, the costs of the transmis- 
sion losses must be added to the above 
figures. This brings the lowest cost to 
0.747 cent and the highest to 2.024 cents, 
the average being 0.964 cent per kilowatt- 
hour. The roads reported a monthly car 
mileage for cities of 1,112,000 and for 
interurban lines 630,000 car-miles. The 
average power consumption was 1.48 kilo- 
watt-hours per car-mile for city cars and 
5.18 kilowatt-hours per car-mile for in- 
terurban cars. The average cost of power 
per car-mile on this basis is 1.43 cents for 
city cars and five cents for interurban cars. 
—Abstracted from the Journal of the Wor- 
cester Polytechnic Institute (Worcester), 
March. 


-~ Jn eee ee 


Vol. 48—No. 13 


Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


THE EFFECT OF GENERAL ADVERTISING ON 
PRESENT CUSTOMERS. 


BY CHARLES A. PARKER.! 


You won’t have to stumble up against 
many central station managers before you 
will be confronted by some such attitude 
of mind as is expressed in the question: 
“what’s the use of advertising to people 
who are already our customers ?” 

Quite a lot of use. 

You are supplying your customers right 
along with electricity, which they regard, 
in a passive way, as a good thing. 

They take it as it comes, as a sort of 
matter of course, just about as they take 
the coming and the going of the seasons. 

Despite the great advantages it offers 
them, it soon becomes a regular thing, 
to be accepted and welcomed, or tolerated, 
depending somewhat on the amount of 
their monthly bills. 

Now it is one of the inexorable laws 
of nature that every man should view his 
monthly electric bill as an enemy to peace 
and happiness. 

During the month he accepts his elec- 
tric service placidly, without giving it any 
thought to speak of, but when his bill ar- 
rives he looks it over with a sour visage 
and begins to think and wonder and won- 
der. 

That is the time he is apt to “teeter” 
on the fence of indecision. 

There is nothing more calculated to 
make a man satisfied with his lot in life 
than to make him believe he is a lucky 
dog. 

He isn’t quite decided that his new over- 
coat suits him until his friends begin 
to praise it. 

Why, half the people would lose faith 
in Ivory soap if it weren’t eulogized regu- 
larly and persistently. 

To make a man thoroughly pleased with 
his electric service vou must keep him 
convineed of its advantages. 

Ile mav feel these advantages, in the 
abstract, but he seldom stops to enumer- 
ate or analyze them. 

He entertains a vague, dreamy idea 
that electricity is a good thing to have, 
hut the full force of the thing isn’t borne 
in upon his understanding unless you re- 


1Mr. Parker is the manager of the electrical d - 
ment of the Curtis Advertising Company, of Detroit 


mind him often enough so he will not 
forget. 

A strong, aggressive, reason-giving cam- 
paign of advertising, directed to your peo- 
ple not: only interests and enlists new 
customers, but it also has a tendency to 
keep your present customers satisfied. 

They, naturally, get the notion that 
they have a good thing and are luckier 
than the poor souls to whom you are 
trying to explain the benefits of electric 
service. 

Every time you advertise you give them 
from one to several good reasons why 


HATS :A-PORCH-LIGHT 


~ PROTECTION. | 
FOR A FEW CENTS' 
ALWAYS READY §& 
THE TURN OF 
A SWITCH AND 
YOURE SAFE 
GET ONE NOW 


A Porcu LIGHT SUGGESTION FROM THE DENVER 
Gas AND ELECTRIC COMPANY. 


they should retain their electric service 
and perhaps increase it. 

It cures apathy. 

It discouraves kicks. 

It makes monthly bill paying a more 
agreeable transaction. 

It fills their souls with the self-con- 
gratulatory feeling that they are progres- 
sive and up-to-date with the best light 
and heat and power agent known in this 
modern age—the very agent which is being 
so much agitated and talked about in your 
advertising. 

And that is not all. 


If you can manage to keep your cus- 
tomers satisfied, they invariably become 
walking, talking advertisements for you. 

Remember, it is not absolutely neces- 
sary to inaugurate two distinct series of 
advertising, one for present users and one 
for prospective users. 

The very line of argument which is 
calculated to appeal to non-users of elec- 
tricity is the very line of argument which 
will refresh the memories of your pres- 
ent customers and keep them keen and 
alert to the advantages they are already 
enjoying. - 

Of course, you have no reason to make 
a direct appeal to your present customers 
to use electricity. 

Simply prepare your advertising for 
the benefit of non-users, and it will act 
as a reminder and an argument for its 
retention by those who are already buying 
current. 

Keep your customers satisfied and you 
will keep them good natured. 

You will impress them with the true 
value of what they are enjoying. 

You will, at the same fime, prepare 
them to talk electricity to their friends 
who ask them as to its advisability. 

Brilliant electric light, comfort-giving 
electric fans, clean, convenient electric 
chafing dishes, etc., in the home always 
furnish a source of comment on the part 
of callers who haven’t these things in their 
own homes. 

Therefore, anything that has an influ- 
ence to put and keep your customers 1M 
a happy mood will naturally redound to 
vour credit. 

The whole question simmers down to 
one equation, and that is, you can kill two 
birds with one stone. 

When you advertise to the folks you 
would like to sell current to, don’t forget 
that the same identical appeal is nicely 
fitted to make your present customers 
better and more loyal customers, and the 
most human-influencing circulating adver- 
tisements for you. 

Tt is one thing to secure a customer 
and it is another thing to keep him. 

Maybe one requires more effort than 
the other. 

We aren’t just sure which. | 

Why not give your present customers 4 
chance to more fully appreciate the value 


MY. 
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of electric service by issuing to them a 
campaign of forceful, convincing, attrac- 
tive, direct-by-mail advertising ? 


The illustration on the opposite page 
is a reproduction of a mailing card 
from Denver. The matter of porch 
lights is one that is being advocated by 
central stations throughout the country. 
It is stated that a single porch light in 
a street means that in a very short time 
everybody in that street will have one. As 
a means of protection and security, as 
well as convenience, the porch light is 
fast gaining in popularity. The card il- 
lustrated herewith is pointed and is a 
sample of the kind of mail advertising 
that is accomplishing its purpose. 


The Denver Gas and Electric Company, 
Denver, Col., has hit upon a novel idea 
in connection with its publicity depart- 
ment. The company has recently issued 
a booklet four and one-half by nine inches, 


‘containing clippings from various papers 
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FROM THE Denver Gas AND ELECTRIC 
COMPANY. 

throughout the country. This booklet has 
been issued under the title “Boosts.” The 
cover is a mottled gray printed in black 
and red. The announcement is made that 
Denver is getting the attention of the 
world; because Denver is doing things. 
All over the country people have been 
reading of Denver as a city of lights. Every 
Visitor of the thousands that will journey 
to Denver during the coming summer will 
compare Denver’s light display with that 
of the cities with which he is familiar. 
The electric company concludes that it 
's up to Denver and her ever loyal business 
men to make the display such that the 
comparison will be favorable. 


The Chicago Edison Company, Chicago, 
Ill., has originated a very interesting fold- 
er, which it is claimed has appealed to 
all classes of people who are able to use 
electric light and power. This folder was 
originated and copyrighted by Mr. D. 
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H. Howard and Mr. H. A. Seymour, edi- 
tor of The Electric City, and has just 
been used as a supplement to the March 
issue of this magazine, which is published 
by the Chicago Edison and the Common- 
wealth electric companies. As may be 
seen from the illustrations, the novelty con- 
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“Important 
Chaldatc Inscription 


Recently Discovered’ 


First AND Last Paces or FOLDER. 


sists of a sketch referring to the alleged 
discovery of some Chaldaic inscriptions. 
The inscriptions are reproduced herewith. 
They are printed on the third and fourth 
pages of the folder. By properly super- 
imposing the pages and holding to the 
electric light the legend is deciphered as 
follows: “be wise: use central station elec- 
tric light and power.” These folders may 
be secured in any quantity from the pub- 
lisher, for use as a supplement to monthly 
bulletins, or to be used separately as an 
advertising folder to be sent to a selected 
list. 


The accompanying illustration is a re- 
production of a three-column advertise- 
ment in the Johnsonburg (Pa.) Press. 
This advertisement measured six and one- 
half inches by nineteen and one-half 


inches, and was the means of bringing the: 


electric light company in close touch with 
its entire possible list of customers. The 
idea of inviting the consumers to become 
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INSIDE PAGES OF FOLDER. 


subscribers to the stock of the company is 
a good one for a town of this size, as a 
means of creating confidence and good 
will on the part of even those who are not 
in a position to become stockholders in 
the enterprise. 
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French Cable Company’s Bill. 


Secretary of State Elihu Root, on March 
*2, sent to the House a letter requesting 
the passage of a bill to reimburse the 
French Cable Company in the sum of $77,- 
‘12, being for expenses incurred in repair- 
ing its cable and property, which were 
cut and damaged by the United States 
forces during the war with Spain. The 
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1 ELECTRIC LIGHTS. 


Are YOU going to be one of the first to use Electric Lights? If so 
Call upon Jos. S. Flyan and sign a Contract like this: 


CONTR ACT 
- Made it i Febru 1906, ween i 
JOHNSONBURG Br ea, A HEAT AND POWER CO. 
And an & Si the Cunsumer. 
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mith, 
bject to the Kules and Regulations printed on the back of this Contract, the 
Jobneonburg Electric Light, Hoat & Power Company will connect its lines with sad 
furnish electricity to the said consumer, at and Market streets, and 
place thereon Converter Capacity for 30 16 C. P. 
Said Consumer agrees not to use more than 50 16 C. P. tears the equiv- 
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of bill rendered, at the rate of Tiventy Cents for each thousand wait of 
electricity furniabed during the preceding month, but in case the electricity far 
ninbed in any month amounts to less than one Dollar, the said consumer to 


i] 
Ki 
a pey the sum of one Dollar net for any such month. When the electricity faruiehed in 
’ any coe month is equal to, or exceeds the rum on strip atiached, a discount of 35 
per cent. will be allowed thereon, if paid on or before 10 days from date of bill 
rew-lered, unless the deduction of such discount should make the eet amount of tbe 
bill less than one Déllar, in which case the minimam rate of ong Doller will ob- 


fa tain. st 
It is agreed tbat for the purpose of determining the amount of electrieity fur 

Wished, the Johnsonbnry Electric Light, Huat & Power Company shall tostall a 
E Wattmeter, upon the reading of which al} bills shall be K said reading 
f chall be final and conclusive. . . 
i The consumer berewità makes a deposit of ten ($20) Dollare for feithfal 

compliance with the terme of this contract, which amount will be returned to the 
if consumer after cancellation of this contract, providing ell accounts due aad pay-. 
$ able to the Johasonburg Electric Light, Meat & Power Company, from the con- 
fa sumer, have been paid ta full. 
‘ 
‘ 
i 
t 
i 
i 
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All lampe renewals of the eame shall be provided by the consamer. The 
said conswmer bereby authoriace the Johnsonburg Electric Light, Heat & Power 
Company to set up in e convenient and suitable ve egal pronn Oe beet 

í ta oni ploy ces 
full dnd free aecess io said premises at all reasonable hours for the parpose of jn- 
spection, repaire and removal of ite property. i 

This contract shall continue in ferce efter the expiration of the term named, 
until either party shall give 30 days’ notice in writing of a desire to terminate the 
same, at the expiration of which time the contrast shall be terminated. 

This contract shall not be oe until accepted by aa executive officer of 

Power Company 


cary converters, meters and eppliances, and grants to ite 
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the Johnsouburg Eleotrie Light, Heat 
ACCEPTED: s ae 
Johanson 


burg Electric Light, Heat & Power Co. 
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QUINN & SMITH, 


eat 
JOHN H. WAUGR, 
Preaideat. 


As one ordinary lamp user fram 40 to} To which will be attached a slip like 
85 watt bours every hour it buras the | this 
cost to you may be readily calculated When the amount consumed on this 
= contract amounts lo fourteen thousand 
watt boure, or more, during aay one 
month, the rate for euch month onl 
will be governed by the following ac 
ule, providing bill» are paid within tea 
days from date of bill; otherwise, there EN 
will be aul adien cf. tou pee tent ’ 
To 30,000 watthours _. __. $9.07 F 
To 100,00) watt hours .. 07 E 
Te 175,000 wast hours $$. œ D 
To 250,000 watt hours (ssi 
To 600,000 watt bourse 064 l 


If you use 6 lamps 8 hours each night 

our bill should be as follows: 

lampe using 60 watta cach 250 w. h. 
260 watta, 3 hours per night 750 w hb. 
750 watts per aight E righu 225u0 w. b. 
92,600 watts at Ga agg 1000 

$1.68 per month. 

If you own stock in the company you 
foesive a discount af 10 per cent. mak- 
ing yoar bill $1.52 set 
Get Your Building Wired Now 
as lights will probably be ready Mar. 28 


Jn comparing cost of Electricity with Ges care ebould be taken to consider cost 
glassware 


of renewing maatjes and aod angoyance in connection therewith Ale : 
Electric Light makes no heat, no noise and no ame!ll. No matches are needed. A 
colt, pleseant Light. i 
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BE A STOCKHOLDER. SAVE MONEY. 


you to pay for same al the rate of $3.50 per share per mowth. Sufficient business bas el- if 
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Fill out this blank asd hand it to the Jehnsonburg Nations! Bask with 10 per eant. of 
the amount of your subseription and mede the viber payments to the Baak when due. 


; 7 — 1008 


1 bereby eubseribe for _. __. shares of the capital Stock of THE JOHNBON- 

` BURG KLECTRIO LIGHT, HEAT & POWER COMPANY , maid stock to be of the par value 
of Ten (510.00) Dollars per share, fully paid aad nos-sesmesbie; and agree to pay for same 
asfelews:8 2 ——— -—~herewith, and the balance of 38 per arst of my 
tota) subsoriptioe on March 16, 1908; remainder im three equal imatellpests op the Sfteenth 
daye € Apri, May aad June, reapectively. r 
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Get Your Wiresin NOW. ff 
You don't make the Deposit till Current is on. W 
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FROM THE JOHNSONBURG ELECTRIC 
COMPANY. 


secretary declares that international good 
faith requires that the claim be paid, and 
that the United States is morally liable in 
the premises. It is not easy, he declares, 
to put forward satisfactory reasons for 
the omission to enact the measure before 
this time. 


—_—s 
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[NDUSTRIAL SECTION. : 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. | 


A New Line of Graphic Recording latter being correct at any degree of un- Holophane “ Pagoda Reflecting 
Electric Instruments. balancing. Are.” 

The value of an accurate record of The power-factor and frequency meters The Holophane Glass Company, New | 

the performance of a central station or have coils operating in the same manner York, N. Y., has placed upon the market 

power plant will be readily appreciated as the corresponding Westinghouse indi- a very effective fixture designated as the 

by operating companies. It enables a cating meters. “Pagoda reflecting arc.” A emall com- | 

close estimate to be made of fuel and The direct-current ammeters operate pact cluster is used carrying small No. | 

supplies necessary for any season of the from shunts, thereby avoiding the heavy = i 

year, and affords a ready means of check- wiring necessary for mounting on switch- | g 

ing the efficiency of employés. boards. Shunts already installed for in- 


Such records can be made only by ac- dicating meters may also be used to op- 
curate recording instruments, & complete srate these meters, affecting a consider- 
line of which has been placed on the able saving in cost. 


market by the Westinghouse Electric and The record is made by a special reservoir 


A a arranged to op- pen which is moved in a straight horizon- 
orate on the relay principle, the motor tal line across the paper, its motion being 
element actuating contacts, which, in turn, proportional to the quantity to be meas- 
ured, thus giving a scale having rectangu- 
lar coordinates. The reservoir contains a 
month’s supply of the ordinary writing 
fluid used. The quickness of the pen’s 
motion and consequently its sensitiveness 
may be easily regulated. Thus the record 
may be made to follow the slightest varia- 
tion of the load, or else to slur these slight 
irregularities and form a more even line. 
The registering paper may be driven at 
speeds varying from two inches to eight i 
inches per hour, and is arranged to un- “ HOLOPHANE PAcopA REFLEGLON 
wind from a continuous roll. The speed 2631 Holophane “Pagoda” reflectors, the 
may be changed very readily by inserting whole of this being surmounted by 4 large 
an extra set of gear wheels. Two inches Holophane “Pagoda” reflector, giving 2 
per hour is the standard speed regularly remarkably good distribution of light, and 
furnished. together- with chain fixture effect present- 
The recording paper is neatly printed, ing a very beautiful appearance. The 
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render the friction between the pen and diameter and have a sixty-inch stroke. 
The pattern for this piece, measuring 
The construction throughout is very thirty-two feet long, eleven feet wide and 
rugged and compact, no delicate parts ten feet high, represents the work of ten 
expert pattern makers for a period of four 
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months. The amount of lumber of vari- 
ous sizes used in its making aggregated 
22,000 feet. The pattern was taken from 
the pattern shop directly to the foundry, 
where work was begun on the construction 
of the mould. The pit in which the piece 


COMPLETE Motor witH Covers REMOVED. 


will be poured will be forty feet long, 
fifteen feet wide and eleven feet deep. 
The mould, when completed and ready 
to receive the molten metal poured in it, 
will take approximately 133 tons of iron. 
The actual pouring will consume from 
eight to ten minutes. Nine huge ladles 
will be used to convey the liquid metal 
to the mould. Four of these ladles will 
have five tons’ capacity each, four twenty- 
five tons and one thirteen tons. After 
the metal is poured the casting will be 
allowed to stand for six days before the 
mould will be removed. 

Two of the largest traveling cranes will 
be required to lift the casting, the aggre- 
gate weight of which will approximate 125 
tons. It is expected that the finished piece 


VIEW OF PoLE-PIECE, SHOWING LAMINATIONS, 
HELD sy Four Rivets. THE LARGER STUD 
Is Us—ep to Hotp PoLE-PIECE IN PLACE 
BY MEANS oF BOLT THROUGH FRAME. 


will be ready for shipment in from seven 
to eight months’ time. This will be load- 
ed on one of the new sixteen-wheel, 100- 
ton flat cars now being built for the 
Allis-Chalmers Company at the West Mil- 
waukee shops of the Chicago, Milwaukee & 
St. Paul Railway. 


ELECTRICAL REVIEW 


Hoisting Motors. 

In meeting the demand for a motor 
especially designed for a particular form 
of service, the Western Electric Company, 
Chicago, Ill., has placed on the market 
the type “H” motor after a careful and 


exhausting study of hoisting service. The 
most important requirements of a motor 
for hoisting service are compactness, 
marked series characteristics and especial 
adaptability to intermittent service. The 
restricted space usually provided for mo- 
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speed in order that the gear ratio may be 
aminimum. Not infrequently motors for 
hoisting service are called upon to with- 
stand enormous overloads, sudden shocks 
and strains. A type of brake capable of 
stopping the motor almost instantaneously 


Cast-STEEL FRAME, SHOWING LAMINATED PIECES BOLTED IN PLACE. 


is often used, producing a heavy strain 
on the motor shaft. A motor, to withstand 
successfully service of this nature, must 
have great rigidity and be built from 
the best materials with the finest work- 
manship. 


BEARING BRACKET, BRUSHES PERMANENTLY HELD IN A FIXED CENTRAL POSITION, 


tors of this type requires that the design 
shall be compact and that a minimum di- 
ameter of armature shall be used. This 
is compensated for by a longer armature 
than is generally employed in motors for 
continuous service. It is essential that 
the motor should have a comparatively low 


Hoisting service depends very largely 
upon torque. The work of an electric mo- 
tor is directly proportional to the mag- 
netic flux and also to the current flowing 
through the armature. The “H” design 
is such that the characteristics of the 
ordinary series-wound motor have been ac- 
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centuated. To accomplish this the mag- 
netic circuit is of large area and low 
density under normal operating condi- 
tions, permitting a great increase in flux 
with an increase in load before the satu- 
ration point is reached. The armature has 
a minimum reactance upon the field, per- 
mitting operation through wide ranges of 


Fia. 1.—TYPE ‘‘A” PORTABLE, VERTICAL 
POBITION. 


load without sparking and with the brush- 
es in the fixed central position necessary 
for reversible operation. 

The accompanying illustrations repre- 
sent the complete motor with covers re- 
moved, showing the compact design and 
the cast-steel frame with the laminated 
pole-pieces bolted in place. 


ZS 


Fie. 2.—T ype ‘‘A” PORTABLE, HORIZONTAL 
POSITION. 

The conditions under which hoisting 
motors operate often make it desirable that 
a completely encased motor be used for 
avoiding the injurious effects of dirt and 
water. This feature, as well as the usual 
inaccessibility and the consequent infre- 
quent attention, require that the motor 
be designed with a wide margin for safety. 


Fie. 3 —Tyrpe “C,” ONE-LIGHT. 


The Western Electric Company has paid 
particular attention to the rating of these 
motors, realizing the immense possibili- 
ties of this form of construction. The 
company states that a careful inspection 
of the motor will demonstrate that the 
problem of building a motor for hoisting 
service has been solved. 


ELECTRICAL REVIEW 


New Electrical Specialties. 

The H. C. K. Company, 45 Broadway, 
New York city, has placed on the market 
a new line of adjustable electric portables 
and fixtures containing many points of 
more than ordinary merit. 

Fig. 1 shows a type “A” portable in 
an upright position, Fig. 2 showing the 
type “A” portable in a horizontal posi- 
tion, as adapted for roll-top desks, pianos 
or filing cabinets. Placing the stem in 
the upright .position makes the portable 
suitable for a flat-top desk or table. 

Fig. 3 is the type “C” one-light key 
socket and shade, designed for suspension 
from the cord, and will balance properly 
and hang horizontally. It is fitted with 
a swivel joint between the cord support 
and the socket, and, having a rotatable 
shade, the light may be directed to any 
point desired. ‘The fixture may be used as 
a portable, eleven inches high, by stand- 
ing upright on the base. 

Fig. 4 is designated as type “C” two- 
light key socket and shades. These hori- 
zontal key sockets swivel around the sup- 
porting cord or stem, and the lamp shades 
may be rotated on their sockets around 
the lamps, permitting the light to be di- 
rected and concentrated wherever required. 
The top cap is threaded for a three-eighth- 
inch pipe thread, so that the fixture can 


Fic, 4.—TyYpe “C,” Two-Licart. 


he serewed on to any standard outlet. The 
swiveling motion is limited to one full 
revolution, obviating collector ` rings, 
brushes or other working contacts. This 
fixture may be used either as a one-light 
fixture or as a two-light fixture by re- 
moving one lamp and socket and substi- 
tuting the balancing weight illustrated in 
Fig. 3. Each lamp in this fixture is inde- 
pendent, as it has its own key socket, and 
no other socket is required for the fixture. 

Fig. 5 and Fig. 6 show two applications 
of the type “D” adjustable bracket. The 
square tube or stem may be moved 
in or out and set at any angle 
desired. At the end of the square 
tube there is a double-sided hinge 
with two thumb nuts to hold it in place, 
doing away with riveted joints. The 
shade may be rotated around the socket, 
directing the light to the exact point de- 
sired. When the light isnot required the 
bracket may be pushed out of the way 
against the wall, as illustrated in Fig. 6. 
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The eight-candle-power lamp in H. C. 
K. fixtures is said to be ample for a good 
working light. 

The H. C. K. Company has been or- 
ganized to manufacture a line of improved 
designs of electric light fixtures and kin- 
dred specialties. These designs are largely 
the result of a long engineering experi- 
ence by Mr. J. H. Hallberg, and will 


Fia. 5 —ADJUSTABLE WALL BRACKET, 
TYPE “D.” 


serve to meet the needs discovered by him 
for more serviceable and convenient fix- 
ture devices. 


The officers of the company are as fol- 
lows: 


J. H. Hallberg, president and consult- 


ing engineer. Mr. Hallberg was for several 
years a designer of arc-lighting apparatus 
with the General Incandescent Arc Light 
Company, and later was the generał super- 
intendent of the Cincinnati Gas and Elec- 
tric Company. Mr. Hallberg’s connection 
with the H. C. K. Company. will not 
interfere with his consulting engineering 
business. 

H. B. Coles, vice-president and sales 
manager. Mr. Coles was secretary of 
the General Incandescent Lamp Com- 
pany, of Cleveland, Ohio, for several 
vears, and later acted as manager of the 
Cleveland and Cincinnati offices of the 
General Incandescent Arc Light Company. 
After that he was general manager of the 
Southern Electric Company, of Baltimore. 

P. H. Klein, Jr., secretary and treas- 
urer. Mr. Klein is well known through- 
out the electrical industry as past-president 
of the New York Electric Equipment Com- 
pany, past-president of the New York 


Fic. 6.—ADJUSTABLE WALL BRACKET, 
TYPE “D.” 


Electrical Contractors’ Association and 
treasurer of the Bergman and General In- 
candescent Are Light companies. About 
a vear ago he resigned from the Stanley- 
G. I. Electrice Manufacturing Company. 
The board of directors of the company 
consists of J. H. Hallberg, H. B. Coles, 
P. H. Klein, Jr., and George H. Benja- 
min. i 
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DOMESTIC AND EXPORT. 


RAILWAY, LIGHT AND POWER COMPANY FOR GUATEMALA 
—The Guatemala Tramway, Light and Power Company has received 
a charter from the state of New Jersey. The corporation purposes 
building and operating street railways, telephone and telegraph 
lines, electric light and gas plants in the republic of Guatemala. 
The capital stock is $4,000,000, divided into equal amounts of com- 
mon and preferred. 


BRITISH TELEPHONE CALLS IN 1905—The National Tele- 
phone Company, of England, reports that 1,053,000 messages were 
sent over the company’s lines in 1905. In the same period 88,000,000 
inland telegrams were sent. The increase in the use of the tele- 
phone is shown by the fact that the 1905 calls were 53,000,000 in 
excess of those for 1904. London, with a population of 6,500,000, 
against New York with a population of 5,500,000, has 100,000 tele 
phone stations, as compared with 280,000 in New York. 


NEW RAILWAY FOR PIKE’S PEAK, COL.—The announcement 
is made that the owners of the Pike’s Peak cog railway, near Col- 
orado Springs, Col., are negotiating for patent rights under which 
they propose to construct an electric road up the east side of the 
slope to the summit. The project contemplates the use of several 
inclines, the motive power on which is covered by the patents in 
question. This line will replace the present cog-wheel road and, in 
addition to making a finer scenic line than the present one, will be 
available for use for practically the whole year. 


MERGER OF PUBLIC UTILITY CORPORATIONS OF MO- 
LINE, ILL.; ROCK ISLAND, ILL., AND DAVENPORT, IOWA— 
The merger is announced of the public utility companies of Moline, 
Rock Island and Davenport into the Tri-City Railway and Light 
Company. The companies concerned are the Tri-City Railway 
Company, the People’s Power Company, the People’s Light Com- 
pany and the Moline, East Moline & Watertown Interurban Rail- 
way. The price paid was $8,115,000, and $2,000,000 more will be 
paid for the Walsh street car and light companies of Davenport. 


LAKE COUNTY (CAL.) POWER COMPANY—Articles of incor- 
poration have been filed at Lakeport, Lake county, Cal., by the Lake 
County Power Company, with a capitalization of $10,000,000. Lake- 
port will be the principal place of business of the corporation, which 
has been formed for the purpose of carrying on in Lake and other 
counties of California the generating and selling of electricity for 
lighting purposes, the acquisition of real and personal property 
and water rights, and for the manufacture and sale of ice. The 
directors of the company are Wilbert T. Mariner, Herbert V. Keel- 
ing, M. S. Sayre, B. H. Henderson and A. H. Spurr, all of Lakeport. 


RAILWAY FROM LOS ANGELES TO SAN DIEGO—Articles 
of incorporation of the Los Angeles & San Diego Beach Railway 
Company have been filed. The articles state that it is the purpose 
of the company to construct an electric railway from Los Angeles 
through Orange county and Santa Ana to San Diego, and also to 
Tia Juana. 
ways are to be built in the city of San Diego. The company is 
capitalized at $6,000,000, and of this amount it is stated that 
$165,000 has actually been subscribed. ‘The directors of the com- 
pany for the ensuing year are as follows: E. S. Babcock, A. E. Bab- 
cock, R. B. Talbot, A. E. Lillicrap and James Stroup. 


’ 


HANNAWA FALLS POWER COMPANY STARTED UP—The 
transmission line of the Northern Power Company, of Potsdam, 
N. Y., to Ogdensburg, N. Y., has been successfully placed in opera- 
tion. The power is developed at the plant of the Hannawa Falls 
Water Power Company at Hannawa falls on the Racquette river, 
near Potsdam, N. Y. The transmission line runs across country 
thirty-five miles to the city of Ogdensburg, where power is deliv- 
ered to the Ogdensburg Street Railway Company, which uses it to 
operate the street railway and lighting systems. The transmission 
line is made up of aluminum cable. W. C. Johnson, of Niagara 
Falls, is the consulting engineer, and W. T. Cogswell and E. J. 


CURRENT ELECTRICAL NEWS 


It is also stated that a number of electric street rail- ` 
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Page, of Syracuse, N. Y., are the president and vice-president, 
respectively, of the Northern Power Company. 


TO BUILD NEW LONG ISLAND TROLLEYS—tThe corporation 
known as the Long Island Electrical Companies, all of the stock of 
which is owned by the Long Island Railroad, and the bonds of 
which are guaranteed by the latter, now includes six trolley 
companies, the construction cost of which aggregates $779,235. 
In addition to this the company has acquired half of the stocks 
and bonds of the New York & Long Island Traction Company and 
the Long Island Electric Railway Company. It is proposed to 
build new lines this year to cost, with extensions, $500,000. This 
makes a total of $2,640,000 that will be needed at once, which, 
when taken from the new authorized bond issue of $10,000,000 
will leave $7,360,000 for future extensions. The lines now in 
existence and to be constructed at once will earn $100,000 a year, 
it is estimated. 


FIVE-MILLION-DOLLAR TELEPHONE CORPORATION—The 
Central Home Telephone Company, a $5,000,000 corporation, has 
been organized to purchase fifteen or twenty of the independent 
telephone systems in Kentucky and southern Indiana. The arrange- 
ments have been practically completed, and companies at Owens- 
boro, Henderson, Maysville, Paducah and Bowling Green, Ky., and 
Bedford and Bioomington, Ind., have been taken over. The Cen- 
tral Telephone Company, while primarily a holding company, is 
also a building and organization company. Arrangements either 
to buy outright or to secure controlling interest in not less than 
fifteen independent companies in Kentucky and southern Indiana 
have been completed. It is not the intention of the company to 
stop at this, and the holdings will be extended as rapidly as possible 
to as many of the independent companies in the Ohio valley as are 
willing to enter the organization. 


WISCONSIN TELEPHONE COMPANY TO SPEND LARGE 
SUMS FOR IMPROVEMENTS—tThe estimated expenditures of the 
Wisconsin Telephone Company for the year will approximate 
$1,500,000. The cost of improvements made by the company in the 
Milwaukee exchange during the past year amounted to $305,000. 
These facts were brought out at the annual meeting of the stock- 
holders, which was held in Milwaukee on March 5. The following 
officers were elected: president, Alonzo Burt; vice-president, John 
D. McLeod; treasurer, C. J. Linn; secretary, Charles A. Grant; 
general manager, E. B. Cottrill; auditor, O. B. Koepke; engineer, 
C. W. Burkett. The following directors were elected: Alonzo Burt, 
Julius O. Frank, Oliver C. Fuller, Ira B. Smith, Edward A. Uhrig 
and Henry F. Whitcomb, of Milwaukee; John Balch, Philip Dexter, 
Frederick P. Fish, Winfleld S. Hutchinson and Thomas Sherwin, of 
Boston, Mass. 


BILL RECOMMENDED TO LIMIT WATER SUPPLY TO 
POWER COMPANIES—On March 20 State Geologist Clarke made 
a statement before the assembly judiciary committee of New York 
state, at Albany, N. Y., to the effect that unless legislation is 
enacted to prevent the diversion of water from the Niagara river 
for power purposes there is grave danger of the channel on the 
American side of the falls running dry. In company with Com- 
missioner Porter, of the Niagara Reservation, and Edward H. Hall, 
of the American Scenic Association, Mr. Clarke appeared before 
the committee and urged favorable consideration of the Cox and 
Foelker bills, which seek to protect the falls from the encroach- 
ment of the power companies. Mr. Foelker’s bill was recom- 
mended as the one that will act at once to relieve matters, while 
the Cox bill is an amendment to the constitution, and it will be 
three years before it can become effective. The Foelker bill limits 
the existing corporations to the amount of water they are now 
using, and if they should exceed the amount after the passage of 
the bill they will forfeit their charters. 


REPORT ON CHICAGO LIGHT PLAN—In a report based upon 
a ten days’ investigation into the electric lighting situation in Chi- 
cago, Ill, Bion J. Arnold, consulting engineer, and William Car- 
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roll, city electrician, have advised the gas, oil and electric light 
committee of the city council that the proposition of the Chicago 
Edison and the Commonwealth Electric companies as a basis for 
& five-year agreement is reasonable if the value of the plants and 
other equipment is as represented by the corporations. In order 
to verify the investment feature both Mr. Arnold and Mr. Carroll 
declare that not less than three months’ time will be necessary to 
inspect and appraise each plant. The proposition of the companies 
is for a reduction of the present rates (twenty cents a kilowatt- 
hour) to fourteen cents for the maximum and nine cents for the 
minimum for two years. This means a reduction of seven per 
cent from the present income, and 14.2 per cent from the income 
computed on the rates of last year. For the second period of three 
years the offer of the company is twelve cents a kilowatt-hour 
for the maximum, and eight cents for the secondary rate, a total 
reduction of 22.1 per cent from the income of last year. 


BIRMINGHAM RAILWAY, LIGHT AND POWER COMPANY 
TO INCREASE CAPITAL STOCK—On March 30, 1906, a special 
meeting of the stockholders of the Birmingham Railway, Light and 
Power Company was held at Birmingham, Ala., for the purpose 
of considering and voting upon the following propositions: (1) to 
increase the capital stock of the company from $6,000,000 to $7,000,- 
000 by the issue of 10,000 additional shares of six per cent cumula- 
tive preferred stock; (2) to allow each stockholder a preference in 
taking such increased stock at par in proportion to the amount of 
the original stock he may own, such preference to be exercised 
within sixty days after such increase of stock has been agreed upon; 
(3) to authorize the directors to sell, at not less than par, and in 
such manner and to such persons as they may determine, so much 
of such increased stock as may not be taken by the stockholders; 
(4) to authorize the execution and delivery to the Commercial- 
Germania Trust and Savings Bank, as trustee, of a mortgage sup- 
plemental to the mortgage heretofore executed and delivered by the 
company to the trustee, dated August 1, 1904, in order to further 
secure the general mortgage refunding four and one-half per cent 
bonds of the company. 


PHILADELPHIA (PA.) TRACTIONS—At a meeting on March 
20, at the mayor’s office in Philadelphia, Pa., of the officials of the 
city and those of the Philadelphia Rapid Transit Company, the 
rapid transit company agreed to complete, within three years, a 
subway under Market street from Fifteenth street to the Dela- 
ware river; a subway under Broad street from Walnut street 
north; a subway under Walnut street from Broad street to Fifth 
street; under Fifth street to Arch street, and under Arch street 
to Broad street; and an elevated line from South street and Dela- 
ware avenue to Frankford. The company has surrendered the 
following franchises: for a subway under Chestnut street, thus 
clearing the way for the proposed line of the Philadelphia & 
Western Railway; for surface lines on Broad street; for elevated 
railroads on Ridge avenue, Passyunk avenue and Germantown 
avenue; for elevated roads on Lancaster, Baltimore and Woodland 
avenues in west Philadelphia, all of which were to be connecting 
links with the Market street elevated. These, it is assumed, will 
now go to the Philadelphia & Western, and will give that com- 
pany ample opportunities in the western and southwestern sece- 
tions of the city. 


PERSONAL MENTION. 


MR. RALPH D. MERSHON, consulting electrical and mechanical 
engineer, has removed his New York office to 60 Wall street. Mr. 
Mershon’s Montreal (Canada) offices are in the Street Railway 
Chambers. 


MR. E. C. WILEY, formerly chief clerk to General Manager 
H. F. Stevens, of the Bell Telephone Company, has accepted the 
position of auditor for the Hudson River Telephone Company, with 
headquarters at Albany, N. Y. 


MR. F. D. LAWRENCE, president of thé F. D. Lawrence Elec- 
tric Company, Cincinnati, Ohio, large dealer in electrical supplies. 
spent last week in New York city. Mr. Lawrence reports a very busy 
season, and expects a still larger demand for electrical apparatus 
during the spring and summer. 


MR. J. A. FARLEY, chief inspector of the Southern Bell Tele- 
phone Company, with headquarters at Wilmington, N. C., has been 
promoted to chief district inspector, and will travel through North 
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Carolina and part of South Carolina. He will be succeeded at 
Wilmington by Mr. L. H. White, of Clinton, S. C. 


MR. J. T. RICE has been appointed manager of the Houston 
(Tex.) exchange of the Southwestern Telegraph and Telephone Com- 
pany, taking the place of Mr. Frederick Linington, who has been 
promoted to the superintendency of the construction department of 
the system in Arkansas. Mr. Rice was local manager at Austin for 
the Southwestern Telegraph and Telephone Company. 


MR. ANTHONY J. BEMIS has assumed the managership of the 
Grand Rapids-Muskegon Water Power Electric Company, Grand 
Rapids, Mich. Mr. Bemis has been identified with Stone & Web- 
ster, Boston, Mass., as an expert electrical engineer, for the past 
nine years. He went to Grand Rapids last August to take charge 
of the construction of the Grand Rapids-Muskegon company’s plant 
and to look after its organization. 


MR. L. D. BRAINERD, who for the past few months has been 
manager of the Rome (N. Y.) exchange of the Bell Telephone 
Company, has been promoted to the position of acting district 
manager at Cooperstown, N. Y. C. J. Ernest, who has been super- 
intendent of contract work at Rome, has been appointed manager. 
Mr. Fred E. Crane, the general foreman for the company, has been 
promoted to district general foreman of the Utica district, with 
headquarters in Utica. 


SIR GEORGE DARWIN, K. C. B., second son of Charles Darwin, 
arrived in New York on Friday, March 23, from Liverpool, Eng- 
land. He has come to this country as the representative of the 
British Association to attend a celebration of the 200th anniversary 
of the birth of Benjamin Franklin, which is to be held soon in 
Philadelphia. He brings with him an address of congratulation 
from his society to the American Philosophical Society, which was 
founded by Franklin in 1743. Lady Darwin, who is with him, is 
a native of Philadelphia. They expect to remain in this country 
for about a month. 


COLONEL W. T. GENTRY, vice-president and general manager 
of the Southern Bell Telephone and Telegraph Company, enter- 
tained at dinner at the Capital City Club, Atlanta, Ga., on the even- 
ing of March 15, Mr. Edward J. Hall, president of the Southern 
Bell Telephone Company, and vice-president of the American Tele- 
phone and Telegraph Company; Charles H. Wilson, general super- 
intendent, American Telephone and Telegraph Company, and H. S. 
Brooks, assistant general superintendent, American Telephone and 
Telegraph Company. The dinner was a brilliant affair in every way, 


‘and was attended by a number of well-known residents of the city. 


OBITUARY NOTICE. 


DR. ROBERT OGDEN DOREMUS, the well-known chemist, died 
on Thursday, March 22 at his home in New York city. Dr. Doremus 
was taken ill ten days prior to his death, and the trouble was diag- 
nosed as an arterial breakdown due to advanced age. His sons, 
Dr. Charles A. Doremus, Thomas C. Doremus and Arthur L. Doremus. 
with their sister, Miss Estelle Doremus, were present when death 
came. Dr. Robert Ogden Doremus was born in New York city, Janu- 
ary 11, 1824, and his father was one of the founders of New York 
University. Dr. Doremus entered Columbia College in 1838, remain- 
ing there one year, when he entered New York University. He was 
graduated in 1842 with the degree of A. B. He subsequently took 
the degree of A. M. in 1845, and was graduated from the medical 
department in 1850. In 1847 Dr. Doremus visited Europe and studied 
electrometallurgy in Paris. In 1850, associated with several proml- 
nent men, he founded the New York Medical College, and equipped 
the first chemical laboratory in the United States in which medical 
students were required to make a practical study of chemistry. 
Dr. Doremus was for more than fifty years prominently identified 
with medical education in this country. In 1861 Dr. Doremus 
resigned from the chair of professor of natural history of the Free 
Academy, and traveled in Europe in the interests of an invention 
for the reduction of granulated gunpowder by compression. On 
his return he became professor of chemistry and physics of the 
Free Academy. Soon afterward the name of the institution was 
changed to that of the College of the City of New York. Dr. Doremus 
was a constant contributor to the daily press and the leading peri- 
odicals, and was editor-in-chief for the department of chemistry 
of the Standard Dictionary. He was a fellow of the New York 
Academy. 


w 


or a >» me — 


March 31, 1906 


BLECTRICAL SECURITIES. 


While price changes have been fairly wide during the past week, 
the stock market has been uneventful from a speculative standpoint. 
The public’s market interest, as reflected in commission-house busi- 
ness, was decidedly dull. It is claimed that there have been too many 
uncertainties of late, and that professional predictions have been 
so at variance with actual conditions that unless some real stimu- 
lus comes along there will be witnessed a period of inactivity which 
will last for some time. Professional sentiment, however, is con- 
fident, and with a general tendency toward bullishness. The coal 
labor situation still continues to be a dominant factor, and at the 
present time conditions are more strained than they have been dur- 
ing any phase of the controversy. Those who ought to know, how- 
ever, seem to be of the opinion that if there is a strike it will be 
a partial one, and in this wise greatly lose its effect as an adverse 
factor. The general industrial news and developments show no 
marked change. As was pointed out last week, there has been a 
seasonable lull in the iron industry, and the prospect of a coal 
strike is having an adverse influence in the iron market. It is 
stated that record earnings of last year are being exceeded by prac- 
tically every important railroad system. While this is not given 
so much attention it is really one of the most significant illustra- 
tions of commercial prosperity. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 24. 


New York: Closing. . 
Allis-Chalmers common..................05- 21% 
Allis-Chalmers preferred.............-..20-- 56% 


Brooklyn Rapid Transit..................... 83 


Consolidated GasS........... 0c ese wcrc ee wens 145134 
General Electrics. 2.c5 456i wie £44 246 eh eas 166% 
Interborough Rapid Transit............... n. 228 
Kings County Blectric..............0--22 005. 175 


Mackay Companies (Postal Telegraph and 
Cables) COMMON . 6 6 sis isce we eee eens 59 
Mackay Companies (Postal Telegraph and 


Cables) preferred................eee eens T21 
Manhattan Elevated............ Edo EER AS 157 
Metropolitan Street Railway................ 112% 
New York & New Jersey Telephone........ 153 
Western: Union.........ssssesessssosuesosso 92 
Westinghouse Manufacturing Company...... 161 


The directors of the Westinghouse Electric and Manufacturing 
Company have declared the regular quarterly dividend of 2% per 
cent on the preferred, the assenting and the non-assenting stocks, 
payable April 30. Books closed March 30 and will reopen April 11. 
At a meeting of the stockholders of the Westinghouse Electric and 
Manufacturing Company, held March 26, the increase of the capi- 
tal stock from $25,000,000 to $50,000,000 and the issuance of $15,- 
000,000 of convertible 5 per cent bonds were authorized. Of about 
500,000 shares 389,542 were represented at the meeting. The new 
stock received the same preferences and priorities as the so-called 
assenting stock. 


Boston: Closing. 
American Telephone and Telegraph......... 138 
Edison Electric Illuminating................ 247 
Massachusetts Electric............. eee eens 68 
New England Telephone.................... 138% 


Western Telephone and Telegraph preferred. 


The American Telephone and Telegraph Company’s instrument 
Statement for February is as follows: gross output, 161,775; re 
turned, 48,842; net output, 112,933, as compared with 86,724 for 
February, 1905. For the two months ending February 28 the state- 
ment shows as follows: gross Output, 338,382; returned, 112,066; 
net output, 226,316, as compared with 179,658 for the same period 
of 1905. The total now outstanding is 5,924,574, as against 4,660,- 
222 for the previous year. 

The report of the Western Telephone and Telegraph Company 
for the year ended January 31 is as follows: interest, $431,523; 
dividends, $1,028,324; miscellaneous, $4,995, making the total net 
receipts, $1,464,842; interest and taxes, $543,168, and general ex- 
penses, $34,247, a total of $577,415, leaving net revenue of $887,426; 
dividends, $800,000; surplus, $87,426, as compared with $75,091 for 
1905. President Fish states that the number of exchanges oper- 
ated at the end of 1905 was 352. The stations connected with 
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these exchanges numbered 180,430, an increase of 30,999. To this 
number are to be added 67,114 stations of subsidiary companies in 
which a controlling interest is owned, which lease the Western 
company’s telephones and operate them under contract in small 
towns and rural districts, making a total of 247,544 stations, as 
compared with 200,890 at the close of the previous year. The ex- 
penditure for new construction during the year was $4,564,308. 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common........... 80 
Electric Storage Battery preferred.......... 80 
Philadelphia Electric. ...........0...... 00 ee ee 1% 
Philadelphia Rapid Transit................. 28%, 
United Gas Improvement................... 94% 


The Electric Storage Battery Company has issued its annual 
report for the year ended December 81, 1905. The income account 
is as follows: gross, $1,467,486; expenses, $389,032; net $1,078,454; 
other income, $135,533; total income, $1,213,987; dividends, $812,- 
440; surplus, $401,547, ag compared with $270,473 for the previ- 
ous year. At the annual meeting of the company the old board of 
directors was reelected. 


Chicago: Closing 
Chicago Telephone.............. 0c cece eens 120 
Chicago Edison Light...................... 153 
Metropolitan Elevated preferred............. 69 
National Carbon common..................6. 86 
National Carbon preferred.................. 119 
Union Traction common...............-206% 5 
Union Traction preferred..............--00- 18 


The annual meeting of the Metropolitan Elevated will be held 
April 4. Books closed March 21 and will reopen April 5. 

The National Carbon Company has declared a dividend of 1 
per cent on the common stock, payable April 14. Books close 
April 4 and reopen April 16. 

The Chicago Telephone Company has declared a quarterly divi- 
dend of 2% per cent, payable March 31. Books closed March 26 
and will reopen April 2. 


ENGINEERING SOCIETIES. 


AMERICAN ELECTROCHEMICAL SOCIETY—A meeting of the 
New York section of the American Electrochemical Society was held 
on Thursday evening, March 22, at 8.30 o’clock, at Havemeyer Hall, 
Columbia University. A paper was read by Dr. Richard von 
Foregger, entitled “Some Uses of Fused Sodium Peroxide.” At the 
conclusion of the regular business meeting the members inepected 
the new electrochemical laboratories of Columbia University, Pro- 
fessor Samuel A. Tucker, of the department of electrochemistry, 
explaining their object and arrangement. 


ST. LOUIS BRANCH, AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—On March 14 the St. Louis branch of the 
American Institute of Electrical Engineers held a meeting at 
Lippe’s Café, A. H. Timmerman presiding. The members dined 
informally at 6.30 p. M., and immediately following the dinner Mr. 
Richard McCulloch, assistant general manager of the United Rail- 
ways Company, gave a brief description of the rotary substation at 
Seventeenth and Locust streets. After the address the members 
adjourned in a body to visit the station. The evening was spent in 
inspecting the apparatus. It was announced that on the occasion 
of the April meeting a lunch and smoker will be provided, through 
the courtesy of the Pittsburg Reduction Company, by Mr. J. H. 
Finney, the St. Louis manager. 


ELECTRIC CLUB, PITTSBURG, PA.—On Thursday evening, 
March 15, Mr. J. W. Lieb, Jr., third vice-president and associate 
genera] manager of the New York Edison Company, lectured before 
the members of the Electric Club, at Pittsburg, an organization 
composed of apprentices and engineers of the Westinghouse com- 
panies, on the subject of “Generation and Distribution of Current 
for Lighting and Power on Manhattan Island.” Mr. Lieb gave a 
statement of the growth of the apparatus and systems of his com- 
pany from the earliest days, and presented in connection therewith 
some excellent illustrations by means of lantern slides. He cited 
various points in connection with the present operation, calling 
attention to variety of service in different sections of the city. 
He also showed load curves which were characteristic for different 
sections of the city, and showed the variations in these curves at 
different seasons of the year. The lecture was well attended and 
highly appreciated. 
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TELEPHONE AND TELEGRAPH. 


GIFFORD, IDA.—An extensive system of farmers’ telephones is 
being put in near Gifford. 


SUMMITT, IDA.—A farmers’ cooperative telephone line is being 
run from Summitt, Ida., to Cottonwood. 


ELLENSBURG, WASH.—Five farm telephone lines are under 
construction in the vicinity of Ellensburg. 


JOHNSTOWN, PA.—Beaverdale and Loydell have been added to 
the list of towns reached by the Johnstown Telephone Company. 


ADAMSVILLE, TENN.—The Stantonvilie Telephone Company 
is building a line from Adamsville to Envilie, in Chester county, a 
distance of twelve miles. 


JAMESTOWN, N. Y.—Finding its present building too small for 
its increased business, the Bell Telephone Company has decided to 
spend $40,000 in enlarging the plant. 


PULLMAN, WASH.—The Ewartsville Te:ephone Company wiil 
extend its system from Pullman and Colfax, in Whitman county, to 
Pomeroy and other Garfield county points. 


WENATCHEE, WASH.—Telephone lines are being extended 
north from Wenatchee into Okanagon county. Several new lines 
will be built in the vicinity of Conconully. 


CHENEY, WASH.—Residents of Cheney have petitioned the 


county commissioners of Spokane county for a franchise for a tele- 
phone to extend eighteen miles out from that city. 


CLARKSTON, WASH.—The Pacific States Telephone Company is 
preparing to install the central-energy system in Clarkston. Wires 
are now being strung, and the system will be installed as soon as 
the central building in Lewiston is completed. 


MONTGOMERY, ALA.—The Southern Bell Telephone and Tele- 
graph Company has elected the following officers: president, Edward 
J. Hall; vice-president and general manager, William T. Gentry; 
treasurer, D. L. Carson; auditor, J. M. B. Hoxsey. 


FULTON, KY.—A working agreement has been reached between 
the Rural Telephone Association and the Cumberland system. Work 
on the rural exchange is now in progress on the Tennessee side of 
the city. There are about 700 telephones on the rural line. 


FARNHAMVILLE, FLA.—The Farmers’ Mutual Telephone Com- 
pany has elected officers as follows: president, H. W. Beachman; 
vice-president, J. L. Summers; treasurer, Chas. Beachman; secre- 
tary, J. C. Crissinger; directors, A. Coon and Wm. Andrews. 


TOLEDO, OHIO—The Grand Trunk purposes to establish a com- 
plete telephone system at an estimated cost of $200,000. A copper 
wire will be stretched from Portland, Me., to Montreal, Toronto, 
London, Port Huron, Detroit, Hamilton, North Bay and Chicago. 


SAN DIEGO, CAL.—The Sunset Telephone Company is consider- 
ing the matter of building a line from Julian, about fifty miles from 
San Diego, to Imperial. It is believed that the directors will author- 
ize the building of the line and that it will be completed during 1906. 


SAND POINT, IDA.—Arrangements have been made to build a 
telephone line from Sand Point to Hope, Ida. The Northern Pacific 
will permit the company to use its poles. The Spokane International 
Railway Company will put in a line from Sand Point to Bonners 
Ferry. 


EDWALL, WASH.—The Colville Road Telephone Company, of 
Edwall, Wash., has let a contract to J. W. Whittaker, of Sprague, 
to build a telephone line from Edwall to Sprague, the company to 
furnish all material. The board of directors has been authorized to 
let the contract for stub lines, 


GADSDEN, ALA.—The Independent Telephone Company, which 
was recently granted a franchise in Gadsden, will begin we 
immediately on its system. The proposed plans call for an expendi- 
ture of $100,000. Long-distance connections will be made with 
those cities where independent telephone systems are maintained. 


CANON CITY, COLO.—The Colorado Telephone Company has 
since the first of the present year purchased land in the following 
cities, and will erect new central offices as soon as possible: Cripple 
Creek, Colorado City, Johnstown, Victor, Wellington, Longmont, 
Durango, Fort Morgan, Albuquerque, Las Vegas, Canon City and 


North Denver. 


` 
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RICHMOND, IND.—The New Paris (Ohio) telephone exchange 
and entire rural system have been absorbed by a newly organized 
company. The organizers are A. C. Lindemuth, of Richmond; 
Colonel Rush, of Greenville; L. L. Lesh, of Eaton; S. C. Ritchie 
and T. C. Dowler, of New Paris. Colonel Rush will be manager 
of the system. 


LEWISTON, IDA.—The Lewiston Waha Land and Irrigation 
Company, of Lewiston, has begun the construction of a private 


te-ephone line from that city to the 21 Ranch, near lake Waha, 


twenty-one miles from Lewiston. From Waha branch lines will be 
extended to the camps of the company, which is building irrigation 
canals in that district. 


SALT LAKE CITY, UTAH—At the annual meeting of the direc- 


- tors and officers of the Rocky Mountain Bell Telephone Company the 


old officers were reelected as follows: president, George Y. Wallace; 
vice-president, George M. Downey; treasurer, W. S. McCornick; 
secretary, Robert B. Harkness; general manager, D. S. Murray; 
auditor, P. R. Ferguson. 


BALLSTON SPA, N. Y¥.—The Hudson River Telephone Company 
has been given a franchise which, in addition to rights already 
enjoyed, gives it permission to lay conduits, the village receiving 
the free use of three telephones. The company expects to graduaily 
install conduits in the business portion of the town in addition to 
entirely changing its present system. 


UNIONTOWN, WASH.—The new trustees of the Uniontown Tele- 
phone Company have appointed the following officers: president, 
Lambert Taufen; vice-president, Dr. W. W. Miller; secretary and 
manager, Paul Fuchs; treasurer, L. F. Darr. The company is pros- 
perous, the number of stockholders having increased materially. 
There are now 100 te:ephones in use, an increase of forty during the 
year. The company plans to extend its lines to Johnson this spring, 
where connection will be made with Pullman, Colfax and other towns. 


GRAND RAPIDS, MICH.—Local owners of summer resort prop- 
erty at Port Sheldon Beach, on Pigeon lake, have taken steps to 
furnish telephone service to that vicinity. Articles of association 
have been filed with the county clerk for the organization of the 
Port Sheldon & Lake Shore Telephone Company, with a capital stock 
of $2,000. The incorporators are Judge Harry D. Jewell, Daniel E. 
Lozier, George Roeloffs, E. L. Bullen and Willanm G. Brummeiler. 
It is proposed to install an independent line to connect with the 
trunk lines for all lake shore towns, Holland and Grand Rapids. 


DUQUOIN, ILL.—The Duquoin, Anna, Marion and Carbondale 
telephone companies have been taken over by the Ohio & Mississippi 
Telephone Company, with a capital stock of $100,000, and general 
Offices at Carbonda‘e. This is a new company, formed especially for 
the purpose. A meeting of the promoters of the new company was 
held in Carbondale and the following officers and directors elected: 
president, Edward Sampson, Anna; vice-president, H. C. Miller, 
Duquoin; secretary, F. W. Willard, Anna; treasurer, D. M. Parkin- 
son, Carbondale; general manager, E. J. Baldridge, Duquoin; 
directors: H. C. Miller and McBrookins, Duquoin; Joab Goodall and 
J. M. Mitchell, Marion; J. B. Bundy and D. M. Parkinson, Carbondale; 
Edward Sampson and A. J. Phillips, Anna. 


NEW PUBLICATIONS. 


AIR BRAKES FOR ELECTRIC CARS—A paper read before the 
New England Street Railway Association, November 23, 1905, by 
W. S. Bartholomew, entitled “Air Brakes for Electric Cars,” has 
been reprinted as publication No. 9004 by the Westinghouse Air 
Brake Company. This paper makes a detailed study of the methods 
of brake application, the operating conditions, analyzes the elements 
of construction and describes and illustrates several standard and 
special equipments. 


THE ILLUMINATING ENGINEER—The first issue of The Il- 
luminating Engineer, March, creates a very favorable impression. 
The literature is interesting and the make-up clean and effective. 
The contents include the following: “A Year’s Progress in Illumi- 
nation,” E. L. Elliott; “Illuminating Efficiency vs. Candle-Power 
Efficiency of Electric Lamps,” George Loring; “A New Method of 
Show Window Lighting,” Paul H. Jaehning; “Life of Incandescent 
Lamps as a Factor in Efficiency of Illuminating,” Preston S. Miller; 
“Street Lighting.” Hayden T. Harrison. Published by the Iluminat- 
ing Engineering Publishing Company, New York. 


Ee Ee 


jm 


March 31, 1906 


ELECTRIC LIGHTING. 


GOODWATER, ALA.—Goodwater has voted to install electric 
lights. 


ASBURY PARK, N. J.—The Manalapan Light Company has put 
in operation its plant in Freehold. 


DETROIT, MICH.—Grass Lake has placed in operation its new 
lighting plant. This was installed at a cost of $9,500. 


HUTCHINSON, KAN.—A lighting franchise has been granted to 
the People’s Water, Light and Power Company for a period of 
twenty years. 


EDWARDSVILLE, ILL.—The McKinley syndicate has purchased 
the plant and franchise of the Granite City, Venice & Madison Elec- 
tric Light Company. 


WESTMINSTER, MASS.—Municipal street lighting for West- 
minster has been decided on. The pawer will be purchased from the 
street-railway company. 


CORTLAND, N. Y.—An eiectric light plant, situated in Cort- 
land and furnishing street lights at a much lower figure than is 
now paid by the village, has been planned by a number of capitalists. 


UTICA, N. Y.—The Herkimer County Light and Power Company 
has let to the P. B. McCaghey Company a contract for the removal 
of rock and for the foundation and building to double the capacity of 
its power plant at Dolgeville. 


SHAWNEE, OKLA.—The Santa Fe has placed in operation its 
new electric light plant which has just been completed in the south 
yard shops at a cost of $25,000. The plant will be used to furnish 
power for arc lights in the shops and yards, and for incandescentes 
in the station building and depots. 


WASHINGTON, D. C.—The bureau of yards and docks of the 
Navy Department has advertised for bids for the construction of a 
central power station at the New York Navy Yard. The estimated 
cost is $139,000. All the various power plants will be centralized, 
according to the plans of the Navy Department. 


HONESDALE, PA.—The Lackawanna Light Company, formerly 
the West Scranton Light and Heat Company, has purchased ground 
for a power-house. The new building will cost about $20,000, and 
it is proposed to install about $100,000 worth of machinery and to 
begin the work of laying conduits and stringing wires immediately. 


MUSKOGEE, I. T.—A franchise has been granted F. V. Archer 
for an electric lighting plant and street railway in Coalgate. 
Application will be made for similar franchises at Lehigh and 
Atoka. Mr. Archer is backed by Muskogee and Chicago capitalists, 
whose intentions are to construct an electric railway connecting 
Lehigh and Coalgate and to furnish lighting for the towns passed 
through. 


BOULDER, COL.—J. J. Henry, of Denver, who holds an option 
on the Boulder E ectric Light and Water Company for $250,000, has 
secured a twenty-five-year franchise for poles and transmission 
wires On county roads. He stipulates that he will build twenty 
miles of lines during the first year of the franchise, and give one- 
half of one per cent of the gross earnings for the first year to the 
county. The central station will be located at Lafayette, and power 
will be distributed to Fort Collins, Greeley, Lafayette and other 
towns. 
over to a company which wil. be organized by him. 


SPOKANE, WASH.—At the annual meeting cf the Washington 
Water-Power Company the trustees elected were H. M. Richards, 
J. P. M. Richards, Thomas G. Thomson, A. B. Campbell, J. D. Sher- 
wood, J. N. Glover, Huber Rasher, D. L. Huntington and W. A. 
White, Frank Lyman and George Southard, of New York. The 
Officers elected were: president, H. M. Richards; first vice-president, 
A. B. Campbell: second vice-president and general manager, D. L. 
Huntington; treasurer, H. E. Perks; secretary, H. L. Bleecker. The 
company plans several extensions and new lines during the coming 


year and will greatly increase its power output at Spokane and in 
Post Falls, Ida. 
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ELECTRIC RAILWAYS. 


CLIO, MICH.—A franchise has been granted the Detroit, Flint 
River & Saginaw Valley Traction Company. The railway is to be 
completed by 1908. l 


NEWCASTLE, IND.—Information has reached this city to the 
effect that work on the Indianapolis, Newcastle & Toledo electric 
line will commence within six weeks. 


LAWTON, OKLA.—George Baumhoff, a St. Louis millionaire, is 
at the head of the project to construct an electric line from Lawton 
to the Wichita mountains by way of Fort Sill. 


MUSKOGEE, I. T.—Frank V. Archer, of Muskogee, has secured 
an electric light and street car franchise at Coalgate. Mr. Archer 
agrees to commence work on the construction of a plant immediately. 


STOCKTON, CAL.—The new electric street railway system of 
the Central California Traction Company, which has been in course 
of construction during the past seven months, has been opened for 
general public traffic. 


MILWAUKEE, WIS.—The Milwaukee Electric Railway and Light 
Company has ordered from the Allis-Chalmers Company three steam | 
turbines, each of 1,500 kilowatts capacity, to be installed in the new 
terminal and office building on Sycamore street. l 


FAIRMONT, W. VA.—The building of the Fairmont & Manning- 
ton Electric Railway, connecting Fairmont with Mannington, will be 
commenced, the company having obtained a loan of $600,000 from the 
Pittsburg Trust Company. The line will be twenty miles in length. 


NEW HAVEN, CONN.—Plans for the construction of a new 
electric railway between Willimantic and Coventry, to run abreast 
of the Willimantic river for a considerable distance, are said to be 
under consideration by the engineering department of the New 
Haven road, which owns the Consolidated Railway Company. 


STERLING, ILL.—Announcement is made that the McKinley 
syndicate will build during the coming spring and summer a new 
electric interurban line in the northern part of the state, to con- 
nect at Springfield with the Illinois Traction system and to become 
a part of the great Illinois system of electric interurban railways. 


NEWARK, DEL.—The statement is made authoritatively that the 
Delaware Interurban Railway will be built from Wilmington, Del., 
to Elkton, Md. This twenty-mile road will pass through a 
thickly populated section of two states. The company has franchises 
for the use of the streets in the various towns, including Newark. 


STAUNTON, VA.—The stockholders of the Valley Traction Com- 
pany, which purposes building a trolley line from Staunton to Mid- 
dlebrook, have voted to increase their capital stock from $100,000 to 
$250,000. Richard Hogshead and J. Frank Tannehill have been 
added to the board of directors, and the work will be pushed as 
rapidly as possible. ° 


FLINT, MICH.—The Detroit, Flint River & Saginaw Valley Rail- 
way Company, whose promoters have been securing franchises in 
Saginaw and Genesee counties for an electric road to be built from 
Saginaw to Flint, to connect with the Detroit United Railway, has 
been granted a franchise by the council, entitling it to rights and 
privileges in certain streets of the city. 


CAMDEN, N. J.—The stockholders of the West Jersey and Sea- 
shore Railroad Company at the annual meeting approved the proposi- 
tion to increase the capital stock of the company from $8,076,000 to 
$10,000,000. These directors were elected: A. J. Cassatt, George 
Wood, N. Parker Shortridge, Benjamin F. Lee, Josiah Wistar, 
William G. Nixon, Samuel Rea, Charles E. Pugh, John P. Green, W. 
H. Barnes, Israel G. Adams, William A. Patton, George S. Bacon. 
Robert W. Downing, John B. Thayer. 


JOHNSTOWN, PA.—The charter rights and franchises of the 
Somerset County Street Railway Company have been sold to the 
syndicate headed by C. H. Jennings, of Maryland, who a few weeks 
ago secured a franchise of the streets of Salisbury and Meyersdale 
for a proposed electric line between Cumberland and Johnstown. 


‘The Somerset concern took out a charter two years ago for a pro- 


posed line from Paint Creek to Rockwood, paralleling the Somerset 
& Cambria branch of the Baltimore & Ohio. George R. Scull and 
William H. Ruppel, of Somerset, retain an interest in the Jennings 
syndicate. 
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INDUSTRIAL ITEMS. 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, in the 
current issue of the “Pigeon-Hole,” calls attention to Peerless motors 
for machine-shop operation. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in Bul- 
letin No. 1201-A, describes and illustrates its “Universal” oscillatory 
movement, sifting mills. The text is in Spanish. 


THE DIEHL MANUFACTURING COMPANY, Elizabethport, 
N. J., is distributing a booklet listing a number of portable desk 
fans and ceiling fans of various forms. This booklet will be sent 
upon request. 


THE BRILLIANT ELECTRIC COMPANY, 64-66 Chestnut street, 
Cleveland, Ohio, is mailing a special folder calling attention to 
the use of new Pagoda reflectors with eight, ten, sixteen and thirty- 
two-candle-power lamps. 


THE DE LA VERGNE MACHINE COMPANY, New York city, 
has published an attractive pamphlet describing the Koerting two- 
cycle, double-acting gas engine. The text is supplemented by several 
half-tone engravings showing various parts of these machines. 


THE STANLEY-G. I. ELECTRIC COMPANY, Pittsfield, Mass., in 
Bulletin No. 601 illustrates and describes its direct-current motors 
and generators. In addition to the technical data and views of 
parts, illustrations are given showing various applications of these 
machines. 


THE DEAN ELECTRIC COMPANY, Elyria, Ohio, in bulletin No. 
101 publishes a detailed description, with illustrations, of local bat- 
tery telephones. In addition to the reproductions of apparatus 
many diagrams of circuits are given, making the literature of very 
great interest. 


THE C. W. HUNT COMPANY, West New Brighton, Staten 
Island, N. Y., in catalogue No. 063 describes and illustrates coal- 
handling machinery for power stations, boiler rooms, coaling sta- 
tions, gas companies, coal yards, shipping docks and manufactories. 
This catalogue will be sent upon request. 


THE AUTOMATIC CLUTCH COMPANY, Akron, Ohio, has ready 
for distribution a new pamphlet entitled ‘‘Clutchology,” descriptive 
and illustrative of its automatic clutch. This clutch is a mechanical 
device for transmitting any degree of power and the company 
claims that the greater the load, the tighter is the grip, which is 
self-adjusting. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, Ill., 
manufacturer of Allen soldering flux and other electrical com- 
pounds, is in receipt of many letters from jobbers commendatory 
of the excellence of the Allen products. Numbers of these companies 
are pushing the Allen compounds with continued success in all parts 
of the country. 


THE SYRACUSE SUPPLY COMPANY, Syracuse, N. Y., dealer 
in steam fittings, mill supplies, etc., has opened an electrical depart- 
ment and is carrying a full stock of specialties. This company has 
placed the electrical department in charge of Mr. F° S. Baldwin, 
late of the R. M. Cornwell Company, and is in the market for elec- 
trical supplies of all kinds. 


THE H. T. CRIPPEN MANUFACTURING COMPANY, 25 Broad 
street, New York city, in catalogue No. 10 describes and illustrates 
box electric rock drills. electric hoists, electric pumps, mine and 
quarry equipment. This catalogue is very carefully arranged and, 
in addition to the literature of the subject, contains engineering 
data of considerable value. 


M. W. DUNTON & COMPANY, Providence, R. I.. are receiving 
many compliments upon the neat and attractive manner in which 
their “Nokorode” soldering paste is put up. The dainty enameled 
cans eliminate any soilage from greasy paper labels. The company 
reports a constantly increasing business, and states that “Nokorode” 
is making friends in every direction. ° 
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DODGE & DAY, Philadelphia, Pa., have issued a pamphlet describ- 
ing the new factory in Baltimore, Md., recently completed for the 
Piano manufactory of William Knabe & Company. The building 
was designed by Dodge & Day and erected and equipped under their 
supervision. This commission was the direct outcome of one of the 
preliminary reports with which these engineers have had such a 
large and varied experience. 


THE ROBINS CONVEYING BELT COMPANY, Park Row Build- 
ing, New York, is distributing a series of engineering sheets detail- 
ing various aspects of belt conveying and hoisting problems. These 
sheets are sent in answer to enquiries, the illustrations illuminat- 
ing the explanation. The titles of the sheets are as follows: (1 and 
2) Contractors’ conveyers. (3 and 4) Automatic self-reversing 
trippers. (5) Tailings stackers. (6) Coal conveyers. (7) Pick- 
ing belt conveyers. (8) Hoisting towers. (9) Belt conveyers in 
retail coal pockets. 


THE MANHATTAN AUTO-CAR COMPANY, New York city, af- 
fords the visitor to New York an opportunity of making a swift 
pilgrimage to the many points of interest in the course of a day’s 
run. The big twenty-passenger cars are familiar sights to New 
Yorkers. A well-informed guide accompanies each party, and points 
out the places of interest. The cars make regular trips, leaving 
the Saranac Hotel, Broadway and Forty-second street, every hour. 
Special trips are arranged for parties, and cars are sent to meet 
trains to accommodate out-of-town parties. B. W. Wrenn is presi- 
dent of the company. 


THE CHARLES E. DUSTIN COMPANY, 11 Broadway, New 
York city, will send a complete list of bargains in electrical and 
steam machinery for central stations, street railways and isolated 
plants to any one in need of this material. In order to increase the 
facilities for handling apparatus and for the better convenience of 
its customers in inspecting, the company has moved its shops from 
Orangeburg, N. Y., to Jersey City, N. J. These shops can now be 
reached within a few minutes after leaving the New York office. 
The store-houses are commodious and a large portion of the stock 
is ready for immediate delivery and for inspection at all times. 


THE H. W. JOHNS-MANVILLE COMPANY, New York, through 
its Chicago branch, has completed a large contract for the installa- 
tion of “Fire Felt” pipe and boiler covering in the new plant of 
Sears, Roebuck & Company, of Chicago, involving an expenditure 
of several thousand dollars. This covering is fireproof, elastic. 
light in weight and unaffected by expansion or contraction of pipes. 
The above is one of many large contracts this company has recently 
executed. In addition to being extensive manufacturers of asbestos 
coverings. packings and roofing specialties, the H. W. Johns-Man- 
ville Company is one of the largest manufacturers of electrical 
supplies, with branches in all large cities. 


THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., bas 
ready for distribution catalogue No. 12. This is the latest edition 
of the company’s electrical supply catalogue, and much time and 
consideration have been given to make it thoroughly up to date. 
The catalogue contents embrace 666 pages, and this is supplemented 
by a carefully arranged index of fourteen pages. The volume meas- 
ures six and three-quarters inches by ten inches, and is bound in 
a substantial cloth and board cover. This catalogue appears to be 
very complete, and undoubtedly carries out the company’s aim as 
a detailed listing of everything which might be used in an up-to- 
date electrical installation of any description. 


THE RAIL JOINT COMPANY, New York, N. Y., has closed 
contracts for the enlargement and new equipment of its works at 
Troy, N. Y. These improvements will enable it to double its 
output of previous years. The company is now running day and 
night, while the improvements are in progress, to keep pace with 
the growing demands from steam and electric railroads for the 
three types of base supported rail joints known to the trade as 
the Continuous, Weber, and Wolhaupter types for tee and girder rail 
sections, also insulating and compromise or step joints to unite 
different sections of rails maintaining a perfect surface and doing 
away entirely with low joints. The general offices of the company 
are located at 29 West Thirty-fourth street. 
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DESIGN OF INDUCTION MOTORS. 

Un another page of this issue we present an interesting dis- 
cussion of the design of induction motors, by Mr. Rudolf E. 
Uellmund. | 

The design of induction motors may be carried out accord- 
ing to two methods, either analytical or graphical. The latter 
method has come considerably into use during the last few fears, 
and is based generally upon the circle diagram, usually attributed 
to Heyland. While a graphical solution is generally easier and 
simpler than an analytical solution, it is sometimes difficult to 
construct the diagram so as to get accurate results. Both the 
methods, of course, depend upon the use of certain constants 
found from machines previously built. The graphical design 
has a decided advantage over the analytical, in that when the 
diagram is once constructed the conditions of operation under 
any particular load can at once be deduced without it being 
necessary to go through another computation. 

Mr. Hellmund, in the method which he here describes, has 
endeavored to combine the advantages of both the analvtical 


and the graphical methods. He utilizes both to some extent, 
the former being employed in order to enable him to construct 
his diagram more accurately. The method is not at all difficult, 
and is well worthy of careful study by those interested in ‘this 
subject. 


DOES THE USE OF THE TELEPHONE AFFECT THE VOICE? 

An interesting interview was given recently by Mr. Edward 
J. Hall, of New York city, who is widely known in the telephone 
field, and who is president of the Southern Bell Telephone and 
Telegraph Company, to the Atlanta Constitution, on the general 
conditions in the south. Mr. Hall was born in New Orleans, 
but has lived most of his life in the north. He is therefore 
sympathetic toward the south, but quickly realizes any changes 
which are taking place there. The excellent condition of south- 
ern industries, as reported by Mr. Hall, must be a source of great 
satisfaction to all parts of the country. In the telephone field, 
in particular, progress is being made by leaps and bounds. 

An interesting point made by Mr. Hall in the interview in 
our southern contemporary is the following: “The southern ac- 
cent, too, is rapidly disappearing. There are many causes— 
the southerner travels more, he uses the language of commerce 
to-day where twenty years ago it was the language of literature; 
but, above all, looms the fact that the long-distance telephone is 
used so much more generally and so frequently. The use of the 
telephone, little as the casual onlooker may think of it, is bring- 
ing all normal voices to a sameness of pitch and engrafting a 
similarity in enunciation. In fact, the telephone is gradually 
changing the voices of the nation.” This is a rather surprising 
statement, and if it be true—and we do not question Mr. Hall’s 
statement, for he is a keen and experienced observer—it must be 
due more to the feeling of the telephone user that the person 
he is talking to is some distance away than to any necessity 
caused by the instrument itself. People generally are apt to raise 
their voices when using the telephone much higher than there is 
any need. Of course, when using the long-distance telephone 
there is greater necessity for speaking louder and more distinct- 
On the other hand, 
the damping effect on electric waves is much greater with voices 
of higher pitch than the lower ones. The bass voice should 
carry further than the treble. 

It is rather interesting to recall at this time a statement 


ly than when speaking over a local line. 


made some time ago, and upon which we commented at the time, 


that French is a better telephone language than English. If it 
be the case that English, with its harsh and sibilant sounds, is 
poorly adapted to the telephone, the frequent use which we 
make of this instrument may gradually bring about changes in 
speech. So, too, long-distance conversations, by causing the 
talker to exert a conscious effort in speaking, may, unconsciously, 
affect his ordinary enunciation. 
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| THE ELECTRIC SMELTING OF IRON. 
The report recently made to the Minister of the Interior of 
Canada by Dr. Eugene Haanel, in a telegram published a short 


time ago brings the problem of electric smelting forward again. 


It will be remembered that a little over a year ago a voluminous 
report was presented by Dr. Haanel, in which he embodied the 
results of a trip to Europe to investigate the various processes 
there being tried. The result of this trip was the determination 
to undertake certain experiments on behalf of the Canadian gov- 
ernment at Sault Ste. Marie, where electric power is available, 
and it was these investigations that the recent report dealt 
with. | 

Dr. Haanel is evidently very. optimistic about the application 
of electric smelting to Canadian ores, as he reporte that the 
demonstration at the Son was successful at all points. The out- 
put, he says, is greater than the figure given by Mr. W. W. Ha- 
hord, the electrometallurgical expert who accompanied him on 
his European trip. It is stated that they were able to smelt 
successfully magnetite ores, io desulphurize pig iron, that the 
use of charcoal, which can be obtained from peat, in place of 
coke, was also successful and that the loss of the electrode 
during the operation was insignificant. Other experiments are 
said also to have given good results. 

While we have not sufficient information concerning the 
method by which these experiments were made, we prefer to 
suspend judgment until more work has been done, or until 
more definite figures are given out. Although it has been said 
from time to time that there are a number of electric smelting 
establishments in Europe which are putting out a great deal of 
metal prepared in this way, reports are not wanting which 
take an adverse view. Indeed, we have heard it said, on what 
seamed to be reliable authority, that there is to-day practically 
no iron nor steel produced on a commercial scale in an electric 
furnace in Europe. There is no question whatever about the 
ability to produce iron in an electric furnace; it is merely a 
problem of costs; and when an expensive hydroelectric installa- 
tion must be made in order to convert the energy thus hardly 
gained into heat, distinct advantages must result if the older 
and more direct process of utilizing the heat of fuel is to 
be superseded. Even in localities where fuel is scare and 
water-power abundant the ground must be studied very thor- 
oughiy before the work is undertaken. Dr. Haanel estimates 
that with electric energy at $10 per horse-power, and coke at $7 
ner ton, that the cost of production is approximately the same as 
that of making pig iron in a modern blast furnace. These 
figures seem to be low enough at least. Ten dollars is a small 
price to pay for a horse-power-vear under any conditions. and 
in Canada, where the long severe winters will undoubtedly inter- 
fere considerably with the work, it is probable that the load 
factor of the station would be low and therefore the cost of power 
relatively high. On the other hand, it is only fair to say that 
Dr. Haanel has been informed, on what he believes to be good 
authority, that water power can be produced at Chats falls, on 
the Ottawa river some thirty miles above Ottawa, at an estimated 
cost of $4.50 per horse-power-year. But such a low figure itself 
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inspires doubt. We hope that these figures can be realized in 
practice, low as they seem to be, as nothing would please us 
more than a convincing demonstration that electric smelting is 
cheaper and better than the old process. It seems probable, 
however, that the electric process will be proved successful first 
in preparing special materials and in refining the cruder product 
of the older method rather than in the smelting of ore. It has 
been in this way in general that an electric process has first shown 
its superiority over older processes in other industries. 

FLUX DISTRIBUTION IN ARMATURES. 

On another page of this issue we publish an abstract of an in- 
teresting paper presented recently by Dr. W. M. Thornton before 
the Leeds local section of the Institution of Electrical Engineers 
of Great Britain. Dr. Thornton has investigated: this matter, 
using the well-known exploring coil method, and also the hydro- 
dynamic method devised some time ago by Messrs. Hele-Shaw. 
Hay and Powell, which was described in the ELECTRICAL REVIEW, 
December 24, 1904. The latter method is an exceedingly pretty 
one, and depends for its results upon the fact that the flow of 
a viscous fluid through a narrow space is analogous to the flow 
of magnetic force or the flux around a magnetic circuit. The 
method is applied by scraping out in wax models passages whose 
cross-section at every point gives a resistance to the flow of the 
liquid corresponding to the reluctance of the magnetic circuit 
under consideration. The method is limited in its application 
to some extent because very great changes in permeability can not 
be imitated without introducing disturbing factors. Within its 
limits it should be of great value, not only because it affords 
a means of directly deriving constants of design, but—and this 
is probably the more important—because it gives a picture of a 
condition which corresponds to the magnetic condition under 
consideration. | | 

The other method employed by Dr. Thornton is old, and has 
been used on many occasions. It gives excellent results, provided 
they are properly interpreted. It seems rather strange, how- 
ever, that Dr. Thornton apparently has overlooked a large amount 
of valuable work done in this country some years ago by Pro- 
fessor W. E. Goldsborough, which was presented in a series of 
papers read before the American Inetitute of Electrical Engi- 
Dr. Goldsborough, we believe, was the first to use ex- 
ploring coils placed at various points throughout the magnetic 
circuit, in this way determining the actual flux density and the 


neers, 


direction of magnetic force at all points throughout the circuit. 
In this connection it seems worth while calling attention to the 
fact that there apparently is a need for a more thorough index- 
ing of electrical engineering literature. Only a short time ago 
we saw an interesting and carefully-prepared foreign paper which 


‘undoubtedly entailed a large amount of work in its preparation. 


The subject was the effect of the armature reaction on the 
magnetic distribution of a rotary converter under various con- 
ditions of load. This subject was very thoroughly investigated 
by Dr. R. B. Owens about nine years ago, and the results pre- 


sented in a paper also delivered before the American Institute 
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of Electrical Engineers. The curves shown in the later paper 
bear a striking resemblance to those given by Owens. 

Dr. Thornton in his presentation showed a number of lantern 
slides illustrating the effect of varying conditions upon the dis- 
tribution of flux. These photographs of a model are striking 


and give one a better idea of just what is the result of any 


particular change than can be obtained by any analytical or even 
graphical demonstration. For example, several slides showed that 
the effect of. armature reaction, in these particular cases, at 
least, was not so much to shift the neutral plane as to disturb 
the magnetic fringe utilized in commutation; and that the shift- 
ing of the brushes was not, as so often stated, to follow the shift- 
ing of the neutral plane, but rather to correct for a weakening 
or strengthening of the commutating fringe. 

Another result of Dr. Thornton’s investigation is to show 
that the change of magnetization in the teeth of a cored armature 
is not alternating, but rotating—that is to say, that when the 
teeth lie midway between the poles the lines of force pass across 
them ‘at right angles to their length. Therefore, when they 
lie under a north pole the flux enters them from the top; at 
inidway between poles, it passes horizontally across them, and 
when under a south pole it passes out from the teeth. At no 


time is the magnetization zero. This means that the alteration. 


in magnetization is not from a maximum to zero and back again, 
but that it is a rotating effect, although it may also vary :'con- 
siderably in intensity. The result is that the hysteresis losses 
in the teeth should be computed for a rotating field, and not an 
alternating field, and therefore the Steinmetz coefficient does not 
hold, and the losses, computed in the old way, will be too high. 
The effect on the general efficiency of the generator will not be 
much because the iron losses in the teeth form but a small part 


of the total losses. The result, however, is important because of 


the new light it sheds upon the conditions in the armature. 


PRESERVING NIAGARA FALLS. 

The report made recently by the government commission 
which was appointed to look into the situation at Niagara falls 
and to report upon the advisability and feasibility of taking 
definite steps to preserve the scenic value of the falls, is the 
result of the first step to secure federal cooperation with New 
York state and an understanding with Canada. The report ad- 
vises that the amount of water taken from the falls be limited 
to 28,500 cubic feet per second on the American side, which is 


simply forbidding any further concessions, as the amount of 


water mentioned is that already granted to the present power 
companies. The recommendations which will probably be made 
by a Canadian commission will grant considerably more water 


to the Canadian power-houses, but it must be~ remembered 


that a good part of the Canadian power will be transmitted to 
this country and used here. The total amount of water to 
be drawn off amounts to about thirty-three per cent of the 
flow at low water. 
not be told until the plants are in operation. It has been feared 
that since the crest of the Canadian fall is ten feet lower than 
that of the American that the latter fall would be left bare. 
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What effect this will have on the falls can. 
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This, however, does not follow. The commission holds that all 
water drawn off below the crest of the rapids on the Canadian 
side will have no effect on the American side. There is but one 
plant on the Canadian side—the Ontario Power Company, which 
draws water from a point above the rapids. 

The question of preserving the falls is an exċeedingly im- 
portant one, and may be looked upon in several ways. The 
falls have a very great value as a park. They have also an 
enormous value as a.source of cheap power. If preserved for 
scenic effects we are allowing to go to waste a valuable power 
supply. On the other hand, if we avail ourselves of the water- 
power, it is feared that we may eventually destroy the finest 
waterfalls in the world. It is not improbable that the water 
drawn off by the plants at present in operation or in course of 
construction will have little effect upon the beauty of the falls 
unless acting in combination with some extraordinary condition. 
It is of very great importance to have this matter taken up 
and settled once for all. Fortunately, Canada is disposed to 
cooperate with us in the matter. | 

The value of the falls has been urged as a means of con- 
serving our coal resources. Looked upon selfishly, New York 
state is not a coal producer and therefore need not trouble much 
on this account. On the other hand, the falls take the place 
of valuable coal deposits as a. means of furnishing power. 

Examining the question from a wider viewpoint, it does not 
seem that the utilization of Niagara falls alone can have any 
great effect in diminishing the output of coal. Assume, for 
example, that the average daily output of all the plants at the 
falls is 300,000 horse-power—a figure undoubtedly too high, 
working for twenty-four hours we have an output of say, 7,000,- 
000 horse-power-hours per day, or, for the year, 2,600,000,000. 
Allowing two pounds of coal per horse-power-hour—a liberal 
estimate for large steam plants such as are the standard to-day— 
we have 5,200,000,000 pounds of coal, or 2,600,000 short: tons. 
This would be about three-quarters of one per cent of the coal 
output during the year 1904. As our estimate of the power pro- 
duced at the falls is liberal, it is apparent that their utilization 
will have little or no effect on the rate at which our coal is being 
consumed. In fact, it was stated some time ago by a distin- 
guished engineer that the coal used in the power-stations of this 
country is only about two per cent of the total coal consumption, 
so that in spite of the efforts toward coal economy in these 
plants, the effect on the entire consumption will not be felt. 

Although the utilization of all available water-powers might 
not have any direct effect upon the rate at which our coal is 
being used up, this is no reason why we should not develop 


them. Each particular case should be considered as a problem 


in itself, and if power can be obtained more cheaply by a 
water-power plant than by coal, the work should be undertaken. 
The problem before the state of New York and now before the 
federal government is to decide whether Niagara falls would be. 
more valuable if preserved for its natural beauty than if utilized 
as a source of power. At the present moment the general opinion 
seems to be that the work now going on will make available as 
much power. as can be disposed of during the next few years 
in that vicinity. This fact simplifies the problem considerably. 
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WIRELESS TELEGRAPHY BY MEANS 
OF KITES. 


` BY WALDON FAWCETT. 


Dr. A. Graham Bell, the inventor of 
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of a corps of electricians, telegraph op- 
erators, etc., in the employ of the De For- 
est Wireless Telegraph Company. 

For the telegraphy work a special kite 
was constructed, and in the ascensions 
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more, being held by piano wire, which 
unwinds from a reel as.the kite ascends. 
In addition to the wire mentioned the kites 
carry aloft the telegraph line, consisting 
of ordinary green electric light cord, to 
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Dr. ALEXANDER GRAHAM BELL’s NEW EXPERIMENT STATION, COLUMBIA PIKE STATION, VIRGINIA. INTERIOR OF EXPRRIMENT STATION. 


the telephone, although upward of sixty 
years of age, is as active as ever in the 
exploration of new and promising scientific 
fields. His latest experiments, conducted 
at his new experiment station at Columbia 
Pike Station, Va., have been in the utili- 
zation of kites as an aid to wireless teleg- 
raphy. The kites which Dr. Bell has been 
using in his recent demonstrations are of 
the tetrahedral. type, which he has em- 
ployed for several years past at his labora- 
tory in Nova Scotia in an attempt to solve 
the problem of aerial navigation along 
new lines. 

The conduct of the telegraphy experi- 
ments of the past few weeks, while under 
the general supervision of Professor Bell, 
has been directly in the hands of Mr. 
W. F. Bedwin, superintendent of Dr. Bell’s 
Beinn Bhreagh laboratory, near Bad- 
deck, Nova Scotia, and he has had the as- 
sistance, in addition to his regular force, 


RAISING THE TETRAHEDRAL KITE. 
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RECEIVING WIRELESS TELEGRAPHY MESSAGES BY MEANS OF ANTENNÆ SUPPORTED FROM 
TETRAHEDRAL KITEB. 


this is preceded by a small pilot kite. 
The kites have, during the experiments, 
been sent up a distance of 2,000 feet and 


the upper end or receiving terminal, to 
which is attached 400 feet of antenna wire. 
The telegraph operator is, of course, sta- 
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tioned close by the reel of wire, which con- 
stitutes a base of operations. 

In the tests thus far made wireless mes- 
sages have been received through the kite 
station from the Washington Navy Yard, 
a distance of some miles; from the wire- 
less station at Galilee on the New Jersey 
coast, near the Atlantic Highlands, and 
from the steamer Bermudian, one hun- 
dred miles out of New York and more 
than 350 miles from the kites. In one 
experiment the operator received the mes- 
sages after the current had passed through 
the body of two men, one of whom grasped 
the line from the kite. Officials of the 
United States Weather Bureau, who are 
projecting extensive and noval ‘utilizations 
of wireless telegraphy, have watched all 
of Professor Bell’s experiments with keen 
interest. 

The kite experiments at Columbia Pike 
station have been confined to the receiving 
of wireless messages, there being no elec- 


trical equipment at this point for sending 
messages. However, it is possible that the 


THE PILot KitE Sent Up IN ADVANCE OF 
BELL’s WIRELESS TELEGRAPHY KITE. 


trials may be continued on a more ex- 
tensive scale during the coming summer 
at Professor Bell’s perfectly-equipped 
Canadian workshop. | 

_ The unique kites with which Dr. Bell 
18 conducting wireless telegraphy experi- 
ments are constructed on the tetrahedron 
Principle, which utilization of triangular 
cells permits the kites to be self-braced in 
every direction and enables an increase of 
lifting power at a greater ratio with 
the increase in weight—a serious defect in 
the box. kites and other forms in which 
the weight increases with the cube as rap- 
idly as the lifting power does with the 
square. In the telegraphy kite the tetra- 
hedral cells are of light wooden construc- 
tion and covered with silk, as in all of 
Professor Bell’s previous kites, but the cells 
are in this instance so grouped as to form 
4 cone-shaped kite instead of a triangular 
Kite as in former instances. 
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The Railway Signal Association. 

The March meeting of the Railway Sig- 
nal Association was held in the Great 
Northern Hotel, Chicago, on the 19th inst., 
seventy-five members in attendance, and 
forty new members elected. 

The new constitution and by-laws was 
submitted, and several minor changes were 
suggested which will come up for final 
approval in corrected: form at the next 
meeting. = 
_ Mr. F. R. Corey of the General Electric 
Company, read a paper on “The Charging 
of Storage Batteries from Alternating 
Current. Circuits,” which caused much dis- 
cussion. | 

The suggestion of a mercury arc recti- 
fier comes at a very opportune time. In 
the past, as is well known, many installa- 
tions of storage batteries have been 
omitted, due to the difficulty in procuring 
direct-current, or installing motor-genera- 
tor sets. 

Mr. W. A. D. Short, signal engineer of 
the Illinois Central Railroad, has now in 
service twenty-seven motor-generator sets 
and two mercury arc rectifiers, all of 
which are satisfactory. He states the for- 
mer costs an average of $180 per set and 
the latter $200 per set. While this is a 
fair comparison for installing the appa- 


ratus the maintenance cast is what is most 


vital. Mr. J. C. Mock of the Detroit River 
Tunnel Company estimated a saving of 
$2,400 in favor of the rectifier, assuming 


the life of a motor-generator set to be 
ten years and that of the rectifier to ‘be 


600 hours. 

Mr. Corey states that the average life 
of a tube is approximately 2,000 hours, 
though in actual factory test they have 
given a life ranging from 8,000 to 12,000 
hours. The cost of renewal of those tubes 
was said to be so low as to make it 
questionable whether it pays to return 
them. It also developed that their ef- 
ficiency does not deteriorate during 
the life, as is the case with incandescent 
lights. As to the operation of these two 
systems under discussion, all arguments fa- 
vored the rectifier. The advantages of 
doing away with motor-generator sets 
and the attention needed in installing the 
simple rectifier system was forcibly 
brought to the attention of the association. 
In the signal field expert mechanics are 
not always at hand to attend to the many 
details. There was also a good discussion 
of the details of maintenance and opera- 
tion of the two systems. 

Self-starting switches received some con- 
sideration, but are not favored. No defi- 
nite data was presented showing when the 
tube will resume its normal position on de- 
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creased line pressure, but it was said that 
it would not be well to figure on less than 
twenty-eight volts. 

Mr. W. N. Spangler’s paper on “Sub- 
stituting Track Circuits for Detector Bar” 
was read and a lengthy discussion ensued. 
The use of track circuits for controlling 
relays which in turn control electric locks 
located on the levers of electropneu- 
matic interlocking machines was not alto- 
gether satisfactory. The objection being 
the difficulty of shunting the relays quick- 
ly when a train is present on the circuit. 
On the other hand, the need of large num- 
bers of insulating blocks or splices is not 
desirable. The present practise of using 
a detector bar is likewise unsatisfactory. 
The discussion disclosed the fact that a 
combination of both track circuits and de- 
tector bars would fil] the requirements. 
With the rapid installation of alternating 
current for track circuits in conjunction 
with direct-current propulsion the details 
are not any more favorable, and with this 
in mind more time will be given to this 
important subject in the future. 

Mr. W. A. D. Short, signal engineer of 
the Illinois Central Railroad, read a paper 
on “The Power-Operated Distant Signal,” 
the discussion of which disclosed a variety 
of practises due to the effort to abandon 
the old practise of operating those signals 
by wire or pipe lines. With the continued 
demand for better and farther indications 
it has become necessary to design new ap- 
paratus. The general discussion agreed 
with the author that a signal mechanism 
operated by an electric motor supplied 
with current, preferably from storage bat- 
tery, is the ideal. A general discussion 
of details of the control and protection of 
all routes developed the fact that many 
of the roads are now accepting the prac- 
tise recommended by this association for 
the use of power-operated distant signals 
and preliminary latch-locking. 

The next meeting will be held in New 
York May 8, at which time a number of 
interesting subjects will be presented. 

— <> 
Transatlantic Wireless Telegraphy 
Again. 

It has been declared, on apparently good 
authority, that the De Forest Wireless 
Telegraph Company has transmitted across 
the Atlantic ocean 572 words by wireless 
telegraphy. It is understood that at a 
predetermined time some 1,000 words were 
sent to Dursey Head, the extreme south- 
western part of Ireland, where the De 
Forest company has an experimental sta- 
tion, from the experimental station at 
Coney Island, N. Y. Out of the 1,0v0 


words transmitted it is understood that 


the above number was received. 
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Annual Election of Officers of the 
American Telephone and 
Telegraph Company. 

At the annual meeting of the stock- 
holders of the American Telephone and 
Telegraph Company, held on March 27, 
the retiring board of directors was reelect- 
ed with the exception of Thomas B. Bailey, 
who was elected a director to succeed 
George L. Bradley, who died on March 
26. The retiring officers were reelected 
with the exception of C: Jay French, who 
is succeeded as a vice-president by Charles 
P. Weir. 

The officers of the company are: presi- 
dent, Frederick P. Fish; vice-presidents, 
Edward J. Hall, Thomas Sherwin and 
Charles P. Weir; treasurer, William R. 
Driver; secretary, Charles Eustis Hub- 
bard. The directors are: Charles W. 
Amory, George F. Baker, Francis Blake, 
Charles P. Bowditch, Thomas B. Bailey, 
Alexander Cochrane, T. Jefferson Coo- 
lidge, Jr., W. Murray Crane,. Frederick 
P. Fish,’ Henry S. Howe, Charles Eustis 
Hubbard, Charles E. Perkins, William 
Lowell Putnam, Thomas Sanders, Na- 
thaniel Thayer, Theodore N. Vail, John 
I. Waterbury and Moses Williams. 


The Illuminating Engineering 
aa Society. 

The April meeting of the Illuminating 
Engineering Society will be held in the 
Edison Auditorium, 44 West Twenty-sev- 
enth street, New York, on the evening of 
Thursday, April 12. The programme of 
the evening is a discussion of the subject 
of “Interior Illumination.” Three short 
introductory papers will be presented by 
a gas engineer, an elect~ical engineer and 
an acetylene engineer, respectively. In- 
vitations will be issued to gentlemen rep- 
resenting the several interests among the 
membership of the society to take part 
in the discussion, which will then be made 
general. 

The membership of the society is grow- 
ing rapidly, the total enrollment to date 
being 320. 


The Meeting of the Michigan Inde- 
pendent Telephone Association. 
Over 100 men prominent in the inde- 


pendent telephone interests of the state 


of Michigan attended the annual conven- 
tion of the Michigan Independent Tele- 
phone Association, which was held at Ann 
Arbor, Mich., March 23 and 24. The 
presidential address was delivered by E. 
B. Fischer, who welcomed the delegates 
to the convention and outlined the pur- 
poses and work of the association. 

Mr. R. E. Hamblin, Toledo, Ohio, made 
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an interesting address on conditions in 
independent telephone circles of north- 
western Ohio. 

Mr. C. B. King, manager of the local 
exchange, addressed the meeting concern- 
ing competition. 

Mr. W. O. Hunt, of Adrian, addressed 
the meeting on progress and prospects. 

Other addresses were made by W. N. 
Vivian, Grand Rapids; E. S. Wagar, W. 
B. Woodbury, H. H. Hutchins, H. P. 
Grover, F. V. Newman, R. C. Smith, W. 
L. Moellering, Frank L. Beam, C. E. 
Tarte, William Robinson, and the secre- 
tary’s report was read by J. B. Ware, 
Grand Rapids. 

At the end of the second day’s session 
the following otticers were elected: presi- 
dent, kk. B. Fischer, Grand Rapids; sec- 
retary, J. B. Ware, Grand Rapids; treas- 
urer, William Robinson, Muskegon. Ex- 
ecutive committee—J. H. Fildew, St. 
Johns; C. E. Tarte, Grand Rapids; W. O. 
Hunt, Adrian. 


International Exposition of 
Tourcoing. 

An exposition of the textile and allied 
industries will open in Tourcoing, France, 
on May 1 and close on September 30 fol- 
lowing. The exposition will receive, in a 
general way, all such products as belong 
to the processes and machinery for textile, 
mechanical and electrical industries, and 
also exhibits pertaining to social economy 
and hygiene. 

The exposition will be conducted simi- 
larly to a bonded warehouse, consequently 
the products will be admitted duty free 
and not submitted to custom-house in- 
spection on condition that they. be re- 
turned to the country from whence they 
came at the closing of the exposition. 

Mr. Henry G. Bayer, 47 Barclay street, 
New York city, is the special commis- 


sioner, 
D Oe a 


A Statement from the Chicago 
Telephone Company. 

The Chicago Telephone Company, Chi- 
cago, Ill., has published a statement to its 
patrons and to the publie reciting the 
history of its organization and develop- 


ment in the city of Chicago. A brief. 


sketch is given concerning the securing of 
franchises from the city and the various 
interpretations which were arrived at 
mutually by the city ‘councils and the cor- 
poration’s officers of the terms of these 
franchises. Under the recent decision of 
the Supreme Court the business of the Chi- 
cago Telephone Company is affected very 
considerably. Under the assumption that 


-= this decision may be regarded as final, the 


company has so arranged its schedules and 
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shaped its course of action that under 
the restrictions imposed upon it it will 
give to its patrons the best possible service 
and at the same time serve the greatest 
number of interests. The statement is 
signed by Arthur D. Wheeler, the presi- 
dent, and concludes that the company has 
never knowingly evaded nor avoided any 
obligation. 


D 
The Electrical Exhibits at the 
Cincinnati Fall Festival. 

An important feature of the Cincinnati 
(Ohio) Fall Festival, to be held from 
August 28 to September 22, 1906, will 
be the electrical exposition, in which will 
be displayed the newest achievements in 
all branches of electrical industry. The 
main object of the exposition is to fa- 
miliarize the general public with the many 
ways in which electricity and electrical 
apparatus and appliances can be utilized in 
everyday life. lt is the intention to make 
the display so thorough and so complete 
that nothing will be overlooked that will 
make it of very great interest, not only to 
the electrical worker, but to the layman. 
A number of men well known to the elec- 
trical fraternity are interested in the elec- 
trical exposition and are taking a promi- 
nent part in the preparations which are 
now going on. Among these are J. C. 
Hobart, Triumph Electric Company; J. A. 
Brett, Westinghouse Electric and Manu- 
facturing Company; Luke G. Lilley, of 
the Devere Electric Company, and Frank 
D. Lawrence, of the F. D. Lawrence 
Electric Company. Mr. Lawrence is chair- 
man of the committee in charge of the 
electrical exhibits. 


Electric Power Doors for Ships’ 
Balkheads. 

Mr. W. B. Cowles, Cleveland, Ohio, de- 
livered an address at the Massachusetts 
Institute of Technology, Boston, Mass., 
March 13, 1906, on “Electric Power Doors 
for Ships’ Bulkheads.” Mr. Cowles 
sketched briefly the evolution of bulkhead 
construction and the various precautions 
which have been developed from time to 
time to minimize the danger of sinking 
vessels as a result of collisions or injury 
during battle. Mr. Cowles believes that 
no matter how patriotic the engineer an 
designer may be, nor how great a faith 
the commander of a vessel may have n the 
loyalty and self-sacrificing spirit of the 
crew, the matter of making bulkheads 
water-tight should be a concern entirely 
outside of human manipulation. Mr. 
Cowles thinks that power doors are the 
only solution of the difficulty, and he has 
heen working along this line to a point 
where the “Long Arm” electric power 
doors have been so developed by practical 
sea experience and continuous improve 
ment that they are entirely successful 12 
acting at the one weak spot in the sub- 
division of ships. 
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DESIGN OF INDUCTION MOTORS. 


BY R. E. HELLMUND. 


While the circle diagram of the induc- 
tion motor is pretty much in use for ex- 
perimental studies of motors, designers 
mostly use analytical methods for the pre- 
determination of the motor performances. 
Certainly it is true that the latter give 
more exact figures than graphical methods 
and enable the designer also to obtain very 
quickly the probable performance of the 
motor for one certain load condition. If 
it is, however, desirable to predetermine 
the motor performances for several load 
conditions, much work may be saved by 
using a combined graphical and analytical 
method, that is, by constructing the circle 
diagram based on certain figures obtained 


Fic. 1.—CrrcLe DIAGRAM OF INDUCTION 
MOTOR. 


by analytical methods. The construction 
of the circle diagram has also the ad- 
vantage that it enables the designer to 
recognize and consider quickly all the 
changes which are possible and may im- 
prove his design. 

The following is a method which I used 
with good advantage; as a basis, the cir- 
cle diagram as proposed by A. Heyland 
has been used. This diagram is exact 
enough for all practical cases and at the 
same time very simple in its construction. 

In diagram (Fig. 1) S may be the char- 
acteristic point for the starting conditions. 
Then the line AS represents the primary 
and the line CS the secondary starting 
current. The line AC represents the mag- 
netizing current im, and therefore we have 
as scale for the primary current 

a=- 
C 
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From this we find the scale for the sec- 
ondary current: 

(a) For a motor with phase-wound 
rotor 


anpa E 
(b) For a motor with squirrel cage 


k 
C, = ae > a(i + +) 
Where +r = coe leakage coefficient. 


k, is a coefficient given by the style of the 
primary winding. 

k, is a coefficient given by the style of the 
secondary winding. 

a, and a, are the number of phases of the 
primary and secondary windings, respec- 
tively. | 

z, and z, are the number of conductors 
per phase of the primary and secondary 
windings, respectively. 
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i = primary starting current per phase. 
i, = secondary starting current per 
phase. 
r, = primary resistance per phase. 
secondary resistance per phase in 
phase-wound rotor. 
r, = apparent resistance per bar in squir- 
rel-cage rotor. 
We find from the diagram 
1, = ASX c 


rm = 


and 
= CS xXe« 

If these values be introduced in the 
equations 1° and 1°, the further deriva- 
tions would lead to complicated expres- 
sion of the fourth power. 

However, matters may be very much 
simplified by putting 


or 


i =a (14) i = ¢, (1+ 3 )*x CS 


a, ki 2, 


2, is the total number of bars in the 
squirrel cage. 


11 = 2 -( -f =) ts = C, (1++)*x CS 
1 


The energy scale, in watts, is 
c=6&XEX3 
where E is the impressed electromotive 
force per phase. 

The line SF represents the energy input 
for the starting motor, the input being 
c X SF. 

This input is the sum of the following 


for motors with phase-wound rotors, 
and 


for motors with squirrel-cage rotors. 

The inexactness introduced by these as- 
sumptions is in all practical cases extreme- 
ly small for the motor with a short-cir- 
cuited and stationary rotor. 

We find now from 1¢ and 1° 

5. c X SF = Le + k X CS? 
where 


aa Pe a (14+ 5)'+ (a ry the) cs? 


values: 
1. Core losses = Le. 


for a motor with phase-wound rotor, 
and 


kaar tr (+4) + (2 re + ke ) Cg" 


2. ŒR losses in primary = @, X T, X 
a 

3. C?R losses in secondary = @, X Tz 
X i,?, in phase-wound rotors, and zx X f 
 i,?, in squirrel-cage rotors. 

4. Eddy current losses in the copper 
bars, and especially in the end-connection 
rings of squirrel cages. These losses may 
be assumed to be proportional to 1,7, since 
they are chiefly caused by the secondary 
current. We have therefore: 

Eddy losses in copper = ke X t,’. 
From this follows: 

1. (a) c X SE =a Xr, X i? + a, 
X r, X i + ke X i? + Le, for motors 
with phase-wound rotor. 

1. (b) cX SF=a,X% 1 Xt + a 
X re X i? + Le, for motors with squirrel 
cages. Where 


for a motor with squirrel-cage rotor. . 
If we put (see diagram) O.F = y 


we find that 
‘=—-q@—dory= tyVa—d 
and 
b = d + (a + Va — a’)? 
If we introduce these values in equa- 
tion 5, we have 


Ed 


c Xx d= L+ k [P + (a + ya — d") ] 
or 


asta (E eet ite) 


a = C (Le + 2 ka") 


ky =c? +4k? XK a. : 
. For the starting condition the plus sign 
applies, therefore, 


4 be c (Le + 4 ka") *) 
Sr = 7+ | (7) + slett 
F = C Allows 
rom PS. o i 
_ AC = Ci tm 
T= AC + 2a Cim + 2a 
or 
_ Gim (17) 
2r 


The previously given relations are suffi- 
cient to predetermine the properties of an 
induction motor, if its dimensions and the 
leakage coefficient r are known. 

The way of proceeding is as follows: 
stator and rotor resistances r,, Ta, respec- 
tively, 7%, the magnetizing current im and 
the losses Le are determined as usual. The 
current constant c, is assumed of con- 
venient size. 

Then we have: 


a Ci im (1 — T) 
E T 
_ a & Ay 
8 a = Sanak" a(1+ 7 
for motors with phase wound 
rotors and 


G = Lo hy C, (1 + z) 


for motors wiih squirrel-cage 
l rotors. 
The values k, and k, are taken from 
the following table: 


Number of slots per pole per phase 


Values of k, ks, respectively, for ule 


9, œ = 3¢, E. 


s.e: ooon ee ee neve 


ELECTRICAL REVIEW 


We find, however, 
14. Gg = te = potential scale. 


and ; 
15. SE=ASxeagxn 


These last ten equations in connection 
with the few well-known formule which 
are necessary for the determination of the 
magnetizing current and leakage coeff- 
cient are sufficient for the construction of 
the circle diagram. After the point E is 
known, the diagram may be completed and 
used for the derivation of all desirable 
data in the same way as the diagram 
obtained from actual tests. The various 
methods of deriving the motor perform- 
ance from the diagram have been de- 
scribed before in the technical journals 
and therefore it is not necessary to deal 
here with this question in detail. 

A very practical form of the diagram 
is given in Fig. 2. The same is derived 
and described in detail by Alexander Hey- 
land in his book, “Eine Methode zu ex- 
perimentellen Untersuchungn an Drehs- 
trommotoren.””? 

The diagram, constructed according to 
the previously given derivation, will give 
good results for all running conditions of 
the motor, if we put in the equations given 
above. 

L. = friction losses plus core losses and 
ke = the average value for the running 
motor. | 

The assumption of the friction losses 
is more or less a matter of experience, 
and the core losses may be obtained in 
the usual way from curves giving these 
losses for various iron densities. The size 
of the coefficient ke nepence considerably 


1: 9 
i 1.000 | .928 | .910 | .906 .904 | .902 | .900 
14 966 


| . 960 sey £956 959 955 


\ 


4 
10. k sana (1+ 5) + (de, + he) cy" 


for phase wound rotors and 


j 4 
k = UnG (1+ >) + (2% Te + Ke ) ey" 


for motors with equine sea rotors. 


11. ke = c (Le + 2k (2 \ ) 


12. kk =e +4kh sy 


After we know AC, CD and FS, the 
diagram of Fig. 1 can be almost com- 
pletely obtained by construction, only the 
circle around O, being undetermined. 


upon the particular winding construction 
and arrangement, and its approximately 


8 


! English translation of this boo 
uba k is going to be 
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right assumption is only possible, if based 
on experimental data obtained from simi- 
lar motor types, as will be described later 
on. 

In the following some inexactnesses of 
this diagram may be mentioned. ‘The 
values for the power-factor derived from 
the diagram are slightly lower than those 
which may be actually expected. These 
differences, however, are very small and 
influence the result favorably, so that by 
neglecting them a sufficient allowance is 
made for other inexactnesses which enter 
in any calculation of this kind. 

The value for the maximum output, as 
derived from the diagram, is somewhat 
higher than the value that may be ob- 
tained in practice. This is due to the 
fact that in the diagram the stator and 
rotor resistances have been assumed to be 
constant for all loads. Actually, however, 
the higher loads of the motor can not 
be obtained without considerable heating 
effect. This increases the copper resist- 
ances and the copper losses of the mo- 
tor for higher loads, so that the actually 
obtained maximum output and also the 
maximum torque are, as a rule, five to 
ten per cent lower than the values ob- 
tained from the diagram. 

The average starting torque as actually 
obtained is also somewhat lower than that 
derived from the diagram. This is due 
to the fact that the coefficient ke is con- 
siderably larger for the starting condi- 
tion of the motor than for the running 
condition. The average starting torque 
is, however, of little practical interest, 
since experience shows that the starting 
torque of the motor for certain rotor 
positions is considerably lower than the 
average starting torque, and it is the pre- 
determination of the lowest possible start- 
ing torque, i. e., the commercial start- 
ing torque, which is of practical interest. 

In order to predetermine the right value 
for the latter, it is necessary to make a 
special calculation. This may be based 
again on equations, 6 — 13, inclu- 
sive, as lined out above, taking into con- 
sideration, however, the special conditions 
as they exist when the motor starte from 
that rotor position which gives the small- 
est starting torque. 

Let us consider all the terms entering 
into these eight equations in order to de- 
termine what values they assume for above 
starting condition. As mentioned before, 
a different value of ke has to be taken 
into account as for the running motor. 
Also the right value for Le, which repre- 
sents only the core losses, should be pref- 
erably determined, although some inexact- 


a e Á e 
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ness of this comparatively small amount 
Le does not influence the final result much. 

The values of the resistance r,, r, and rk 
should be taken for the motor cold, since 


D 
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position is the leakage coefficient +, the 
changes being mainly due to the changes 
of the zig-zag and belt leakage. Let us 
see in the following how a change of r 
influences the starting torque: 

We know that the starting torque T 


A.L.~Prim. Current 
C.L.=Sec. 


Fic. 2—Practical, Form oF CIRCLE DIAGRAM. 


in most cases the motor is cold when start- 
ed. 

The terms, which may change with the 
rotor position, are the magnetic reluc- 
tances, and therefore the magnetizing cur- 
rent tm and the leakage coefficient r. In 
motors with partially or entirely closed 
slots the magnetizing current is practical- 


- ly constant, since the total reluctance of 


the main field does not change much for 


in synchronous watts equals the secondary 
C?R losses, i. e., we have 

T = XT X Q 
for phase-wound rotors and 

T = i X te X Zk 
for squirrel-cage rotors. 
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from these equations. A mathematical 
study of these expressions shows that 
within practical limits the starting torque 
always decreases quickly with increasing 
T. Therefore the lowest possible value for 
the leakage coefficient should be intro- 
duced in the above equations, when the 
commercial starting torque is figured. 

Some values entering the calculation of 
induction motors can hardly be determined 
by calculation and their right assumption 
has preferably to be based upon tests on 
similar types. The following are some 
test methods which I have devised and 
used for this purpose: 

For the experimental determination of 
the maximum leakage a motor with the 
same number of slots per pole per phase, 
the same length of iron core and air-gap 
and similar style of winding should be 
chosen. 

Determine: 

1. Current îi» at no load and jpower-fac- 
tor cos Po = Po at no load. | 

2. The currents ip and power+factors cos 
P = py with the rotor blocked in vari- 
ous positions. 

For any of the rotor positions the dia- 
gram is true and therefore the following 
relations may be derived: 

In F ig. 3 f = lo 

e = 1p 

It is without noticeable influence on 
the result if we put g = A. 

Moreover, if we put 


sin Pb = Yo 
and 

sin Pb = Job 
we get 

g = to Yo 

m = t Q 

d = % p 
and 

y = ib qb — to Jo — G 

and a 


a? = (tb po )* + (tb Yo — to Jo — a)* 
It follows 
_ (to po)? + (to go — to Go 
CSS en N S 
2 ( tb qb — to Go ) 
From Fig. 3 we have 


T= 2at+g 


to Qu (th qh — to Qo ) 


T= (iy pa)" + (tn go — io Got + io go (b go — to Go) 


From this and previous relations we 
find 


CD CD X 
l6a T = 1% X @ X CD (S, Be Ní >) =i sr”) 


for motors with phase-wound rotors and 


i CD CD \? aiy 
16, =n xax eo (9 pal Oy ae) 


different rotor positions. The only value 


that changes considerably with the rotor commercial starting torque may be found 


for motors with squirrel-cage rotors. The 


or 
_ is qo (ib Yo — io qo) 
ta — lo qh to Jo 

where go and gq, may be found from any 
table or from 
qo = V1— po? and fe = V1—pr*™ » 

Another value somewhat uncertain in 
its predetermination is the resistance of 
a squirrel-cage rotor. The rotor bars must 


y 
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be connected in some way or other to the 
end rings; these connections have a certain 
resistance which varies widely with the 
method of manufacture, but is in most 
cases large enough to have a considerable 
effect on the motor performance. Also, it 
is difficult to figure the true resistance 
of the end rings between two rotor bars, 
since the contact faces between the bars 
and the rings are generally relatively large 
in comparison with the distance between 
the bars. Therefore, the experimental de- 
termination of the rotor resistance for 
each special method of manufacture is de- 
sirable. 

For this purpose the motor is tested 
once at no load and once blocked in any 
rotor position, the torque for this par- 
ticular position being also determined. If 
the motor pulls P pounds at a radius 


D 


Fie. 3.—D1aGRAM FOR DETERMINATION OF 
LEAKAGE COEFFICIENT. 
of r feet, and if R is the number of 
synchronous revolutions per minute of the 
motor, we find the starting torque in syn- 
chronous watts to be 


Ir x PxrxR oe 
is a 

The secondary current we find from 
the primary current, 


.4xaxh, 
h = ue e 
a (1+ -5-) 


and the apparent resistance per rotor bar 
18 

T 
ig? X 2 

From this test the coefficient ke for the 
starting condition may be found at the 
same time, after the primary resistance 


rk = 
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has been determined. Ff the watts input 
for the blocked rotor are W, we find 


W — Q T i? — Zk Tk ia? — Le 
2 a Scoala 
The exact determination of ke for the 

full-load condition is not possible. We 
assumed before that the eddy losses are 
caused only in the rotor copper under 
the influence of the rotor currente. If 
this were exactly true ke, for full load 
would be 


8 2 
key = keb X (ir) 


where s is the full-load slip in per cent. 
Since, however, there is a small amount of 
eddy loss caused by the primary current 
in the frame and other parts of the motor, 
and certain reactive secondary currents 
caused in the rotor by the fluctuations of 
ihe maximum value of the primary field 
key is actually somewhat larger, as found 
above, but of course always considerably 
smaller than ke». 

Let me mention here that the use of 
the circle diagram for the design of mo- 
tor has been, though in different ways, pro- 
posed by other writers, f. i., by Julius 
Heubach. This special method and its 
way of proceeding, however, as well as 
some of the details given, are the result 
of researches made by the writer. 


MEETING OF THE SOCIETY OF ILLUMIN- 
ATING BNGINEERS, MARCH 20, AT 
THE AMERICAN HOUSE, BOSTON. 


THE FIRST STEP TOWARD THE ORGANIZA- 
TION OF THE NEW ENGLAND SECTION OF 
THE ILLUMINATING ENGINEERING 80- 
CIETY. 

About seventy-five representatives of the 
electric light, gas and kindred industries 
were present at an informal meeting, pre- 
liminary to the organization of the New 
England chapter of the Illuminating En- 


gineering Society, at the American House, 


Boston, Mass., March 20. 

The meeting was called to order by Mr. 
J. S. Codman, and Mr. John Campbell 
was unanimously chosen to fill the posi- 
tion of chairman. i 

Mr. Campbell emphasized the value and 
necessity of such an organization in which 
the contractor, the fixture designer, the 
architect, the engineer, the electrical and 
the gas man could meet on a common 
footing as engineers interested in the sub- 
ject of best illumination and the best 
methods of obtaining it. And also the 
value of such an organization to the gen- 
eral public who, at the present time, have 
no means of accurately determining in 
their own minds the different methods, 
prices and advantages of the different 
forms of illumination. 
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L. B. Marks, of New York, president 
of the parent society, said this was the 
first meeting to form a branch society, 
and that a movement was on foot to form 
the second in Chicago. He laid stress 
on the fact that men engaged in all kinds 
of business concerned with illumination 
were wanted in the organization, including 
architects, contractors and fixture dealers. 


While any antagonism with existing or-. 


ganizations was to be avoided, it was con- 
sidered distinctly desirable to have a new 
and independent organization rather than 
to become a wing of any already estab- 
lished. Such a society as was on foot, 
he said, could do a valuable work in im- 
pressing the public with improved de 
vices and methods of illumination. 

An illustrated paper on the inverted 
gas-mantle lamp given by Victor A. Ret- 
tich before the New York society was 
read by J. S. Codman, of Boston. The 
discussion that followed the reading of the 
paper in New York was read by W. W. 
Cummings, of the Boston Consolidated 
Gas Company, and there was further dis- 
cussion by persons present. E. L. El- 
liott, of New York, read a paper on the 
flaming arc lamp, or, as he preferred to 
call it, the luminous arc, of which much 
is expected when it shall have been per- 
fected. 

Dr. Louis Bell increased the value of 
the discussion by his remarks. 

Mr. W. D'A. Ryan was called upon and 
responded by a discussion of the flaming 
arc illustrated by a series of curves show- 
ing the distribution of light in the dif- 
ferent forms of arc lamps, which showed 
some highly interesting results. 

Dr. Bell, Mr. Elliott and others took a 
prominent part in the discussion. 

Twenty-six of those present signed ap- 
plications for membership and a commit- 
tee consisting of J. S. Codman, Dr. Louis 
Bell, W. W. Cummings, Charles B. Bur- 
leigh, ‘N. B. Brown and Mr. Campbell 
as member ez officio were appointed to 
perfect and present plans for organization 
at a meeting to be held in April, date of 
which will be announced later. 

At present there are nearly fifty mem- 
bers in New England and the work of the 
chapter will bring the membership up to 
the hundred mark in a short time. 
og eo 

The highways committee of the Lon- 
don county council propose to try the 
side-slot conduit system for their elec- 
tric tramways north of the river, provide 
the board of trade grant their approval ; 
and the committee have decided to ac- 
cept the tender of the Frodingham Iron 
and Steel Company. near Doncaster, for 


the supply of the necessary side-slot rails. 
for a length of line in Kingsland road. 
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THE DISTRIBUTION OF MAGNETIC 
INDUCTION AND HYSTERESIS 
LOSS IN ARMATURES.' 


BY W. M. THORNTON. 


The study of magnetic distribution in 
armatures and poles is important for sev- 
eral reasons. The source and incidence of 
copper loss is now very well known, but 
this can not be said with equal truth of 
the iron loss, whether it oceurs by eddy 
currents or hysteresis. The success or 
failure of commutation depends on the 
induction in the teeth and outer layers 
of the core, hysteresis and eddy-current 
losses depend equally upon the distribution 
in the deeper parts. Economy of material 
and reduction of weight require that the 
radial depth of the core should be as 
small as possible, whilst, on the other 
hand, if it is made too small the full mag- 
netism can not enter, and the leakage co- 
efficient increases. The factors in the prob- 
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Fies, 1 AND 2.—DISTRIBUTION OF FLUX DENSITY 
IN SMOOTH SOLID CORES. 

lem are the proportions and permeabili- 
ties of core, teeth, and poles, the ratio 
of peripheral pole-face to pole-pitch, the 
length of the air-gap, and the flux density 
in it. So many variables make any at- 
tempt at direct calculation of distribution 
of little value, but experimental investi- 
gation is aided by the fact that magnetic 
laws are precisely the same in a model 
of small dimensions as in a large machine, 
and, in the second place, that it is only 
necessary to observe the distribution with- 
in one V-shaped sector included between 
two pole centre lines. | 

The result of a preliminary examination 
of the simplest case of a solid smooth- 
core armature may be summarized as fol- 
lows: (1) the flux densities through a 
section of the core midway between the 
poles are in no case uniform, reaching a 
maximum at a short distance within and 
falling both toward the centre and circum- 
ference, as shown in Figs. 1 and 2; (2) 
the internal distribution is practically the 
same with long and short air gaps, though 
the leakage varies; (3) ratio of the maxi- 
mum density in the core to that in the 
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' Abstract of a paper read before the Newcastle local 
section of the Institution of Electrical Engineers of 
Great Britain, February 26, 1906. 
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gap is greatest when the pole-pitch is 
small; (4) the variation of magnetization 


. In passing from one pole to the next is 


widely different at different depths, so 
that hysteresis and eddy-current losses are 
still more unevenly distributed. 

The present paper contains an exami- 
nation of the cases of toothed cores, hol- 
low and solid, using search coils wound 
in small holes drilled through the core 
paralle] to the shaft. When the magnetiz- 
ing circuit is made or broken, the in- 
ductive change through each of these in 
turn is observed by means of a ballistic 
galvanometer. To avoid the disturbing ef- 
fect of residual magnetism, a powerful al- 
ternating current is passed through the 
field winding before each reading is taken. 

The most distinctive feature of ‘the 
curves thus obtained, Figs. 4 and 5 when 
compared with Figs. 1 and 2, is that the 
flux density in almost every case decreases 
from the bottom of the teeth inwards. The 
exceptions are the curves of Fig. 4. where 
the core is solid, in which case at the low- 
est inductions the fall toward the periphery 
characteristic of the smooth-core curves 
is again apparent. The reason for this 
droop is that the leakage from the pole- 
tips is less at the lower densities, and the 
lines which do enter the teeth from the 
leakage fringe pass in nearly straight lines 
under the teeth across to the next pole, as 
shown in the photographs Fig. 9 and 10. 
In machines with a larger number of poles 
this will not be so marked. The next 
point, is that as the radial depth is re- 
duced the flux densities in the deeper 
parts are increased relatively to those at 
the outer. In no case, however, even with 
the most shallow cores and at low flux 
densities, does the inner density equal the 
outer, the nearest value being 7 of the 
maximum for the lowest curve in Fig. 5. 

All these curves, it will be noted, give 
the distribution across a radial section 
midway between the poles. If, however, 
the test is repeated with the plane of the 
armature search coils rotated to positions, 
the curves not only are steeper near the 
teeth, but bend upwards at the inner 
boundary also, as shown in Fig. 6, so that 
the density is least at a distance of about 
half the depth from the bottom of the 
teeth. The immediate consequence of 
making the core too shallow is to reduce 
the area and increase the reluctance. The 
increase of leakage between the poles 1s 
well shown in the photographs of inter- 
polar induction which follow. 

These were taken by Prof. Hele-Shaw’s 
method of observing stream lines in vis- 
cous liquids, which has been fully de- 
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scribed in a paper before the institution.’ 
The authors confined their investigation 
to the teeth under the poles, so that the 
sharp bending of the lines on leaving the 
roots of the teeth and their refraction 
across slots and teeth were not brought 
out. All but a small portion of the mag- 
netism passes through the armature by way 
of the air-gaps. For every plate, except 
those near the ends, the magnetism which 
enters at one pole remains in the plate, 
though varying in density from point to 
point, until it leaves at the other pole. 
The problem of flux distribution in arma- 
tures is, therefore, one of two-dimensional 
flow, though the permeability of the iron 
is in three dimensions. When a liquid 
film is so thin that the flow is controlled 
entirely by viscosity, Hele-Shaw and Hay 
have shown that the velocity of flow be- 
tween plates is inversely proportional to 
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the cube of the thickness of the liquid 
layer. Under the conditions of the ex- 
periment permeability is inversely propor- 
tional to the velocity of flow, for Heaviside 
has shown that in the hydro-dynamic anal- 
ogy velocity of flow is equivalent to H, 
the slope of magnetic potential; but if, as 
in a parallel channel, the number of Jines 
per centimetre width is constant, » is in- 
versely proportional to H. In order, there- 
fore to compare the curves obtained by di- 
rect experiment on the iron with the 
stream lines, one has only to measure the. 
number of the latter crossing a line of 
unit length at right angles to them and 
at different depths in the core. These 
correspond to the readings of the ballistic 
galvanometer in the direct experiment. 
To illustrate the nature of the distribu- 
tion of the stream-line method is very 


1 Hele-Shaw, Hays and Powell, “ Magnetic Flux Induc- 
tion.” See ELECTRICAL Review, vol. xlv, page 1049. 
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helpful, though it is impossible to repre- 
sent the automatic change of permeability 
from point to point. It is, however, pos- 
sible, as will be shown later, to work with 
three or more different permeabilities in 
the game slide, as, for example, in poles, 
air-gap, teeth, and armature core. To 
do this, a special narrow tool was made 
and clamped to the planing machive used 
in preparing the wax slides. Taking care 
to have its cutting edge quite straight 
and parallel to the face plate, large and 
small surfaces could be planed which did 
not afterwards distort the lines of flow in 
any way. 

The fist photograph (Figs. 7 and 8) 
representa the distribution in a smooth 
core. They explain themselves in their 
general feature. The well-known effect 


of large air-gap increasing leakage is il- 


Fra. 4.—DENSITIES IN TOOTHED HOLLOW 
CORE. 


lustrated by these figures. The same effect 
is produced by making the poles of lower 
permeability, or, in other words, increas- 
ing the density in them. 

The next illustrations (Figs. 9 and 
10) give the distribution in elotted 
cores. In order to represent actual 
conditions as closely as possible, some 
slides were made with teeth and poles of 
different thicknesses imitating the se- 
quence of permeabilities met by the flux 
,in crossing the gap. ‘The refraction of 
the lines in the fringe in their attempt to 
reach the core, and the nature of the 
interpolar induction as compared with 
that for smooth cores, are of most interest. 
The permeabilities in- all the cases of 
smooth and slotted cores being fixed, 
very little change is made by an alteration 
of the pressure on the slide or the velocity 
of flow. ‘The hydrodynamical method, 
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therefore, corresponds to the cases where 
the induction density is so high that there 
is saturation in the iron—that is, to the 
highest curves in Figs. 3, 4 and 5. 

The photographs can be analyzed by 
measuring the lines per centimetre width 
in the same way as one measures the lines 
per square centimetre with the ballastic 
galvanometer, and can also be expressed 
in electromagnetic units. Let B, equal the 
number of lines measured at right angles 
to their direction of flow. Whatever the 
value of B, we may let it represent any 
number of magnetic lines we please. For 
example, thirty lines per centimetre in 
the photographs may be assumed to rep- 
resent 10,000 lines or tubes of force in 
the air-gap where p is unity. The cor- 
responding value of H is then 10,000 ab- 
solute electromagnetic units. If, now, at 
another part of the slide the lines are 


forty-eight to the centimetre, the induc- 


tion density there is 480,000/30, or 16,- 
000. The value of H depends upon that 
of u. Let this be made 100, then H is 
16,000/100, or 160 absolute units. The 
distribution of magnetic potential could, 
therefore, be drawn, and would be a first 
approximation to the actual case, differing 
from it because the permeability in iron 
can not be fully imitated. The chain- 
dotted curves in Figs. 3 and 6 are ob- 
tained in this way from the stream-line 
photographs. In the solid core case (Fig. 
3) the agreement is not very good, but 
the others are better. The difference is 
no doubt the effect of the constant and 
comparatively low permeability of the 
slide. In a solid core, for example, there 
is a high density and low permeability— 
about 100—at the root of each tooth, but 
a very low density’ and a permeability 
from 1,000 upward toward the centre. 
Such a range as this can not be imitated, 
and if high numerical accuracy is re- 
quired in working with the stream lines, 
cases where the density or permeability 
changes from point to point must be avoid- 
ed. 

There is an interesting feature which 
appears in the curves, whether from the 
direct. experiment or from the photographs 
of stream lines. In drawing the highest 
curves of Figs. 3 and 4 it was noticed 
that they had a wavy appearance. The 
meaning of this was not clear at the time, 
but when the stream-line curves came to 
be drawn it was found that the same fea- 
ture appeared, and it was then traced to 
the action of the teeth. It mav even be 
seen without measurement that in some 
of the curves (for example. Figs. 9 and 
10) the lines which pass through the teeth 
into the core are denser than those which 
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are in line with the slot. This difference 
of density may be followed through the 
core to the opposite pole. The induction, 
in fact, at high densities lies in streaks 
in the part of the core below the teeth. 
This might be expected to be more marked 
in alternators where the teeth and slots 
per pole are fewer, but it only occurs at 
high induction densities. The fact that it 
does so is an indirect proof of the state- 
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Fig. 5.—DENSITIES TAKEN IN NEUTRAL PLANE. 
Fic. 6.—DEnNstTIES TAKEN NEAR POLE AXIS. 


ment previously made, that the stream-line 
curves correspond to cases of high densities 
in the iron. 

The success of commutating machines 
depends largely upon the relative values 
of field and armature ampere-turns. An 
attempt was made to compare their influ- 
ence on the core flux by forming a wind- 
ing in the slots of the model. Beyond 
a slight displacement of the magnetic cen- 
tre line of the pole the internal distribu- 
tion is little changed. From experiments 
made with the oscillograph on pole-flux 
distribution in a five-kilowatt, six-pole 
drum machine with 5,000 lines per square 
centimetre in the gap, it may be said that 


Fic. 7.—STREAM LINES. 


the average density in the teeth under the 
pole-tips does not appear to change by 
more than twenty per cent from no load 


to full load. Under the centre of the - 


pole they are unaffected. Fig. 11 shows 
the general nature of the change in a 
smooth-core armature, the influence of ar- 
mature reaction upon the air-gap density 
being the same as that of varying the 
reluctance of the gap. The centre line of 
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the interpolar induction has moved in the 
wrong direction. In practice this is no 
doubt compensated by the change of den- 
sity in the poles, but it indicates that move- 
ment of the brushes is more a question 
of finding a reversing field than of fol- 
lowing the neutral line. 

It was shown at the conclusion of a 
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Fic. 8.—STREAM LINES. 


previous paper that with smooth cores, 
wlien the ratio of radial depth to radius 
is half the number of poles, the flux den- 
sity at the inner boundary is about half 
the maximum value in the core, at a sec- 
tion midway between the poles. To com- 
pare the case of slotted cores we may take 
Figs. 4 and 5 as representing working 
conditions. The ratio of radial depth to 
radius in Fig. 4 is 0.46, and in Fig. 5 
0.264. - The former is, therefore, too deep 
and the latter shallow for the above rule. 
The mean of these distributions when there 
is a flux density of 20,000 in the teeth 
is shown in Fig. 12, and is practically a 
straight line from 11,000 lines per square 
centimetre inside to 16,000 at the bottom 


of the teeth, a ratio of minimum to maxi- | 


mum of 0.687. Thus, if, in designing 
a machine, the induction in the core is 
assumed to be uniform at 13,500 lines 
per square centimetre, the departure from 
this would be eighteen per cent above and 
below, so that the mean density is eighty- 
two per cent of the maximum. The flux 


Fic. 9.—STREAM LINES. 


density just below the teeth in Fig. 4, 
is, on an average, 0.75 of that in the 
teeth measured at right angles to the lines 
under a slot. That in Fig. 5, with a shal- 
low core, is 0.85 of the tooth density. The 
mean of these would very probably corre- 
spond to most working cases. In order, 
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then, to find the distribution in a slotted 
core at a position midway between the 
pole-tips, or on the neutral magnetic line 
if the machine is on load, take 0.8 of the 
mean density in the teeth and 0.82 of this, 
the result, or sixty-five per cent of the 
teeth density, will be the mean density 
in the core. With ratios of radial depth 
to radius greater than 0.33 the mean value 
is less than this, and in general varies in- 
versely with the ratio. 

The loss of hysteresis in an armature 
may be dealt with in two parte—teeth and 
core. So long as the number of lines in 
the tooth do not change, as, for ex- 
ample, in passing under a pole, there is 
no dissipation of energy. Approaching 
the pole-tip the lines become oblique, and 
midway between the poles horizontal, 
though the density never drops to zero. 
There is, therefore, a rotating magnetiza- 
tion in the teeth which is at the same 
time fluctuating between limits which can 
be found from the photographs. There 


Fia. 10.—STREAM LINES. 


have been many calculations of loss based 
on assumptions as to the manner in which 
the teeth density changes, but all assume 
an alternating flux. The fact that, as 
shown by the photographs, it is rotating 
is likely to reduce the estimate of hystere- 
sis loss in teeth, which, though too small 
to affect efficiency to any marked extent, 
does influence the temperature of the in- 
sulation of the armature conductors. The 
loss in any case can not follow Steinmetz’s 
law as generally assumed. Consider the 
variation of density in the teeth passing 
from pole to pole. Without having re- 
gard to sign, it can be represented by Fig. 
13, or more closely by Fig. 14. Under 
the pole the density is constant in magni- 
tude and direction, between the poles it 
is changing rapidly and rotating. In the 
hysteresis loop obtained by rising and fall- 
ing magnetization the dissipation of ener- 
gy is very greatly increased by the molecu- 
lar movement at reversal, but when, as 
in the case considered, the density never 
passes through zero, one must take as a 
basis the loss due to a rotating field. Haw- 
kins and Wallis in The Dynamo, Fig. 
133, p. 286, give a curve of loss of energy 
by rotating and alternating magnetiza- 
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tion. The ratio of maximum to minimum 
density in the teeth is found from photo- 
graphs of the model to be about 4.5. As- 
suming, then, a maximum of 18,000 and 
a minimum of 4,000 with a rate of change 
as in Fig. 18, the mean dissipation co- 
efficient is 0.00105 joule per cubic centi- 


Fig. 11.—STream LINES. 


metre per pair of poles. This is found 
by taking Fig. 13 and erecting ordinates 
of the rate of heating at each point as 
in Fig. 15; the mean height of the curve 
gives the mean dissipation coefficient in 
the teeth. If, on the other hand, the teeth 
are considered to have alternating mag- 
netization only, the rate of dissipation is 
increased to 0.0022 over the giyen range 
of density. The influence of the rotation 
is then to very much reduce the rate of 
heating in the teeth so far as this is caused 
by hysteresis. 

When the machine is on load, the dis- 
tribution of the lines in the gap being 
somewhat changed, there was also a varia- 
tion of density in the teeth from point 
to point under the pole, though there is 
no rotation. The effect is to shear the dis- 
tribution over, as in Figs. 13 and 14. 
For all practical purposes the hysteresis 


loss in the teeth may be considered to be 


unaffected by the change, as shown in Fig. 
15. The fact that the loss by rotating 
magnetization decreases after reaching a 
maximum contributes to this. 
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In the foregoing the change of density 
from top to bottom of the tooth has not 
been considered as affecting hysteresis loss. 
On approaching and leaving the pole- 
tips the distribution of flux becomes more 
uniform in the teeth, and since the mole- 
cular movement is confined to the inter- 
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polar space, this change of density will 
not make any marked difference. 

The hysteresis loss in the parts of the 
core below the teeth also depends on the 
manner in which the cycle of magnetiza- 
tion is carried through at each point. 
There is, however, much less variation 
than in the teeth. Fig. 16 shows how the 
density measured always at right angles 
to the lines changes in passing between 
two pole centre lines. It is not in per- 
spective, but the circular arcs are project- 
ed into straight lines. Direct experiments 
on the model do not give much clue to 
the true density, but only that in a plane 
perpendicular to the circumference. In 
order to find the mean hysteresis loss from 
this, the dissipation coefficient for ro- 
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Fics. 18 AND 14.—DIBTRIBUTION OF DENSITY IN 
TEETH BETWEEN POLEs. 


tating magnetization is found, as in Fig. 
17, for each ordinate at successive depths 
in the core. The mean height of each 
curve gives the average heating per cubic 
centimetre at any radius, but the outer 
layers have more weight in estimating the 
mean loss for the whole core by reason of 
the contraction of the section toward the 
centre. The mean height of each curve 
was, therefore, multiplied by its base, and 
the average of these products divided by 
the base at the middle depth, this giving 
the mean height for the whole core. For 
the case considered this works out to be 
0.00108 joule per cubic centimetre per 


cycle—t. 6., per pair of poles. 
The stream-line method being at best 
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an approximation, results found in this 
way are also approximate, but it is diffi- 
cult to see how else to proceed. What is 
usually done in practice is to take the 
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Fie. 15.—VARIATION OF HEATING WITH 
MAGNETIZATION OF TEETH. 
mean flux density for the core and to 
find the corresponding dissipation coeff- 
cient. In the above case, when Fig. 12 
is taken as a basis for attaching numeri- 
cal values to the stream lines, the mean 
for the whole core is about 13,000 lines 
per square centimetre, and the loss by ro- 
tating magnetization at this density is 
0.0013 joule per cubic centimetre per cy- 
cle. The hysteresis loss in the core is, 
therefore, about twenty per cent less than 
it would be if the density were uniform 

throughout. 
The work was originally undertaken to 


obtain material by which the ratio of hys- ' 
teresis to eddy-current loss in armatures 


could be found. It was felt that this could 
not be done with any confidence until the 
induction density at every part of the 
core throughout the cycle was known. The 
experiments described, though leaving 


Fie, 16.—DISTRIBUTION OF DENSITY IN CORE 
BELOW TEETH. 


many questions unanswered, as, for ex- 
ample, the influence of closing the slots, 
at least serve to indicate the nature and 
magnitude of the results to be expected 
in machines on a large scale. The eddy- 


cn ren loss has not yet been fully worked 
out. 

The results in the paper may be sum- 
marized as follows: the magnetization of 
the teeth in slotted armatures is not al- 
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ternating, but rotating, and at, the same 
time fluctuating; that of the core is ro- 
tating, but by reason of the distribution 
of density in the core not being uniform, 
it is unevenly distributed, being greatest 
at the outer parts below the teeth. The 
ratio of the mean dissipation coefficient to 
that corresponding to the mean density is 
about 0.8. The coefficient for the teeth 
alone is about 0.00105 joule per cubic 
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Joules per cubic cm. 
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Fig. 17.—VARIATION OF RATE OF HEATING 
IN CORE BELOW TEETH. 


centimetre per cycle; that for the core 
0.00108. The low value for the teeth is 
caused by the drop in density between 
the poles and by the fact that it is rotating. 
—— o> 

Civil Service Examinations for 

Assistant Electrical Engineer 
and Electrical Assistant. 


The United States Civil Service Com- 
mission announces an examination on May 
3 and 4 to secure eligibles from which 


to make certification to fill a vacancy m 
the position of assistant electrical eng- 
neer, Signal Service at Large, for duty 
in the department of California, at $1,400 
per annum; and vacancies as they may 
occur in any branch of the service requil- 
ing similar qualifications. The examina- 
tion will consist of the subjects mentioned 
below, weighted as indicated: (1) theo- 
retical and practical questions in elec- 
trical engineering, seventy-five points; 
(2) technical training and experience 
(rated on application), twenty-five points. 
Applicants must be twenty years of age 
or over on the date of the examination. 
Applicants should at once apply to the 
United States Civil Service Commussion, 
Washington, D. C., for application form 
1312. . 

The commission announces an examina- 
tion on May 2 to secure eligibles from 
which to make certification to fill six va 
cancies in the position of electrical assist- 
ant, at $900 per annum each, in the Sig- 
nal Service at Large; and vacancies 38 
they may occur in any branch of the serv- 
ice requiring similar qualifications. The 
examination will consist of the subjects 
mentioned below, weighted as indicated: 
(1) practical questions in electri 
science, twenty points; (2) practical ques- 
tions in construction and installation of 
electrical instruments, forty-five points; 
(3) training and experience, thirty-five 
points. Applicants should be twenty years 
or over on the date of the examination. 
Applicants should apply at once to the 
United States Civil Service Commussion, 
Washington, D. C., for application form 
1312. ° 
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The Pennsylvania Railroad’s Extension to New York and Long Island—I. 


INTRODUCTION. 
HE Pennsylvania Railroad Com- 
| pany has had under consideration 
for a number of years plans for es- 
tablishing a terminal for its lines on Man- 
hattan Island. The earliest of these con- 
templated a bridge over the Hudson river 
with elevated approaches and terminal 
in the city of New York. 

The demonstration that electric trac- 
tion was practicable for heavy train units 
made possible, however, an entrance by 
means of tunnels which would enable 
the adoption of a well-rounded-out plan 
for a terminal embracing not only the 
Pennsylvania railroad main line business, 
but through-connection with New England 
and the railroad system on Long Island. 

The announcement that the Pennsyl- 
vania Railroad Company proposed to en- 
ter New York city was made in May, 1902, 
and since that date the project in all its 
features has been actively under way. 

It is the purpose of the present series 
of articles to describe the progressive de- 
velopment of the terminal plans in their 
transportation, engineering and architec- 
tural features, the present article being a 
description of the first unit in the con- 
struction which has been completed in 
operative condition, namely, the Long 
Island city power house. Other articles 
will follow as rapidly as they are prepared 


and as the development of the plans war- 


rants. 
ORGANIZATION. 

Two companies have been incorporated 
through which the Pennsylvania Railroad 
Company is carrying on its New York ex- 
tension work. One of these, the Pennsy]- 
vania, New Jersey & New York Railroad 
Company, will build all of that portion of 
the tunnel and approaches in the state of 
New Jersey and extending under the Hud- 
son river to the boundary line of the 
states of New Jersey and New York; from 
this boundary the other, the Pennsylvania, 
New York & Long Island Railroad Com- 
pany, will construct the tunnels, terminal 
station and yards on Manhattan Island, 
under the East river and in Long Island 
city. The officers of these companies are 
the officers of the Pennsylvania Railroad 
Company, the president being Mr. A. J. 
Cassatt. | , 

The engineering and architectural fea- 
tures are sub-divided in accordance with 
the character of the work, the whole pro- 
ject being under the general direction of 
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the management of the Pennsylvania Rail- 
road Company. 

The tunnel work proper is divided into 

two parts, the East river division being 
under the direct charge of Mr. Alfred No- 
ble, chief engineer, and the North river 
division under the direct charge of Mr. 
Charles M. Jacobs, chief engineer; the 
general railroad facilities and the elec- 
trical and mechanical features of the rail- 
road and terminal are under the charge of 
Mr. George Gibbs, chief engineer of elec- 
tric traction. These three officials, to- 
gether with Brigadier General Charles W. 
Raymond, chairman, constitute a board of 
engineers, to whom the general engineer- 
ing features of the whole plan are con- 
fided. : 
' In addition, advisory committees, con- 
sisting of officers of the road, have been 
appointed to pass upon and work out the 
special problems relating to the required 
railway facilities, and pass upon the ade- 
quacy of the operating features as devel- 
oped by the labors of the various depart- 
mental bodies. 

Messrs. Westinghouse, Church Kerr & 
Company have been selected as engineers 
and contractors for the electrical and me- 
chanical engineering, acting under the su- 
pervision of the chief engineer of electric 
traction. 

' Messrs. McKim, Mead and White, of 
New York, are architects of the station 
building. a 

It will be seen that by this comprehen- 
sive organization a harmony of operation 
with proper degree of independence is ef- 
fected, which, while it keeps the officials 
of the Pennsylvania railroad in close touch 
with the enterprise in all its stages, it 
relieves them of multiplicity of detail. 


LOCATION. 


The enormous scale of development of 
the large terminal system of the Pennsyl- 
vania railroad, which is to be entirely op- 
erated by electric power, very early led 
to the decision that to secure reliability 
of service, as well as convenient power 
distribution, there should be two main 
generating stations, sites for which could 
be more readily obtained if they should 
be located, one in New Jersey and the 
other on Long Island. The latter station 
would also naturally be used as the main 
source of power for the Long Island rail- 
road lines as fast as equipped, and the 
electrification of the Atlantic avenue im- 


provement, which was impending when the 
general project took shape, required the 
early construction of the Long Island city 
power station. 

On account of the very large amount of 
power that would eventually be needed by 
the new lines which are to tunnel under 
the East river near the present terminus 
of the Long Island railroad at Hunter’s 
Point, and also by the Long Island rail- 
road suburban lines, which are now con- 
centrated at this terminus, it was obvious- 


-ly desirable to locate the power station 


conveniently to the district which would 
eventually be the scene of such a concen- 
tration of electric railway activity. 

The great flexibility of the alternating- 
current system of power transmission ad- 
mits of placing the generating station at 
whatever reasonable distance from the nat- 
ural centre of load as may be dictated by 
the important considerations of condens- 
ing water supply and cheap coal delivery, 
and the proximity of the East river was 
so obviously advantageous for both these 
purposes as to determine the selection of 
a situation abutting it. Such a site was 
fortunately available in Long Island city, 
having the additional advantage of a lo- 
cation convenient to the Long Island rail- 
road freight yard, enabling both the cheap 
handling of coal and ashes by rail, as 
well as the minimum expense for deliver- 
ing building materials and equipment dur- 
ing construction. It consists of an entire 
rectangular block with the short side to- 
ward the river, extending 200 feet north 
and south on Front street and on West 
avenue, and 500 feet in depth along Third 
and Fourth streets. 


STATION CAPACITY. 


At the time the design was undertaken 
the extent of electrification in sight was 
such as to necessitate an ultimate station 
capacity of not less than 50,000 kilowatts 
and probably more. A station of such 
magnitude requires, for economical opera- 
tion, generating units of the largest prac- 
ticable size. When the decision was made, 
the largest size of steam turbines and 
generators that had been standardized was 
of 5,500 kilowatts and this size, therefore, 
became the unit basis of the power station 
design. The rectangular shape of the Jot, 
practically 200 by 500 feet, made is possi- 
ble to plan a station that could readily 


be extended to occupy the entire block. 


The adopted design will permit the dis- 
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position of fourteen 5,500 kilowatt gen- 
erating units in the building covering the 
block, or about 105,000 electrical horse- 
power, if such an amount of power be 
eventually required. 

For the initial load that was to be placed 
upon the power station during the earlier 
years of the Long Island railroad elec- 
trification, it was decided that three 5,500 
kilowatt units would suffice. The building 
as designed for this initial equipment cov- 
ers the full width of the block and half 
its length and contains room for six 5,500 
kilowatt units and two 2,500 kilowatt 
units of the same type to be used for light- 
ing the tunnels. 

As now built, therefore, the station can 
hold more than double its present equip- 
ment, and when extended in size will ac- 
commodate more than four and one-half 
times the original installation of electrical 
generating machinery. 

FOUNDATIONS. 

In the design of this foundation due 

consideration was given to several alterna- 


tive methods, and it was finally decided 


to use a comparatively uniform spacing 
of piles overlaid by a monolithic concrete 
mass of a thickness which should take 
up the distance between the point at 
which the piles could be safely cut off 
and extreme high water. 

The point selected for pile cut-off was 
two and one-half feet below mean high 
tide. Test piles indicated a safe carry- 
ing capacity for piles from thirty to thir- 
ty-five feet long, of thirteen to twenty tons, 
varying on different parts of the site. The 
foundation is designed fo carry a load of 
twelve tons per pile, and the spacing of the 
piles on an average two feet four inches 
between centres over the entire area. The 
total number of ‘piles required for the 
foundation was 9,115. 

The top of the concrete cap was placed 
at elevation 303.5, based on Pennsylvania 
railroad datum, which is 300 feet below 
mean high water. The proper distribu- 
tion of column loads down through the 
grillage beams and the concrete cap to 
the tops of the piles required the thick- 
ness of the cap to be six feet six inches, 
which jn turn enabled the cutting off of 
the piles two feet six inches below high- 
water level, in a water-bearing stratum 
of river mud, thus insuring perpetual 
moisture sufficient to preserve the piles 
from decay. 

Underneath the stacks the concrete cap 
is eight feet six inches deep, the piles 
being cut off two feet lower down. The 
stack anchor bolts pass through a grillage 
of steel tee rails embedded in the bot- 
tom of the concrete. 


ELECTRICAL REVIEW 


INTAKE FLUME. 


Both the intake and the overflow 
flumes are nominally ten feet in diameter, 
this large sectional area being required to 
provide sufficient condensing water with 
a low velocity of flow when the power sta- 
tion is extended to its maximum future 
length of 500 feet and filled with gener- 
ating machinery. The elevation of the in- 
take flume is such that it is always sub- 
merged. At a point fifty feet from the 
bulkhead the tunnels separate, the over- 
flow tunnel passing at an angle of approxi- 
mately forty-five degrees with the centre 
line of the intake. The intersection of 
the overflow with the bulkhead is oblique, 
with the object in view of producing a 
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and stopping the water supply. This tim- 
ber rack extends from the bottom to the 
top of the intake opening, and is built of 
three inches by ten inches yellow pine tim- 
bers spaced four inches apart in the clear. 
The face of the rack is inclined, so that 
floating objects drawn in by the current 
can be easily removed. Behind the rack is a 
screen chamber or well, with two eets of 
screens fitted in vertical cast iron guides. 
Nach set of screens is burlt in three parts 
placed one above the other in the same 
groove, made up of oak frames anà brass 
fittings, and on the front of the bottom 
rail of each section is a catch basket to 
retain falling objects when the screen is 
drawn up for cleaning or inspection. The 
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long slow flow at the outlet. The spill- 
way of the fiume is formed up into a dam, 
the object of the dam being two-fold : 
first, to insure a water seal on the dis- 
charge pipes of the condenser circulating 
system, and second, to spread the warm 
water on the surface of the harbor to pre- 
vent its mixing with the condensing water 
entering through the intake, gravity being 
depended upon to disperse this water in 
the current of the tide. This separation 
of the outer ends of the flumes also en- 
abled the racks and screen chambers of 
the intake to be made of ample size and 
readily accessible. At the bulkhead line 
the intake is provided with an ice fender, 
extending to a point below the extreme 
low water, in order to prevent a boat 
that may be lying against the face of the 
timber rack from packing ice against it 


outside screen is of iron wire one inch 
mesh, and the inside screen is of No. 10 
gauge copper wire one-half inch mesh. A 
trolley beam and chain-block are provided 
over the screen well to facilitate lifting 
out the screens and removing debris from 
the baskets. 

These screens and the well in which 
they are placed are of sufficient size to 
enable any point on them above the water 
to be reached for the purpose of inspection 
and cleaning. 

The presence of ice in the slip in severe 
winters was especially noticeable during 
the time of construction of the power 
plant, and although the season was excep- 
tional, it was decided to place a thirty- 
inch connection from the overflow into 
the screen chamber so that under severest 
winter conditions warm: water might be 
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run through on to the screen to prevent 
an accumulation of ice within the intake 
chambers. It is not probable that. it will 
be necessary to use this connection a great 
deal, but it is so placed that even with a 
moderate load on the power plant there 
will be sufficient warm water to cut out 
this ice. The valve controlling this by- 
pass is placed in a watertight compart- 
ment accessible from the top. 

The flume is constructed entirely of 
concrete, which, at the outer end of the 
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strata of clay and gravel that the only 
piles driven for supporting it were under 
the outer end of the overflow flume. 

The condensers are placed directly un- 
der each turbine foundation. The intake 
being underneath the overflow, the circu- 
lating water must be lifted from it past 
the overflow flume, and to accomplish this 
a well is provided in the concrete founda- 
tion reaching down from the surface of the 
concrete cap to the bottom of the intake 
flume. The circulating water-discharge 
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the sand pile being on one side of the shed 
and the stone pile on the other. The ce- 
ment sacks were dropped down chutes into 
the shed. Up this incline three horse 
teams hauled loads of sand or stone about 
four cubic yards at a time. The stone and 
cement came by water to a dock on the 
riyer front, where it was delivered to the 
teams, while nearly all the sand was team- 
ed from a pit conveniently situated in the 
neighborhood. The plant had a capacity 
for storing about 2,000 cubic yards each 


GENERAL VIEW OF POWER STATION AND ASH TOWER. 
SUPERINTENDENT'S OFFICE. LAVATORY IN BorLER-RooM BASEMENT. 


intake flume, is reenforced vertically and 
horizontally by corrugated rods. Between 
the power station and the bulkhead the 
flume runs underneath the freight yard, 
which necessitated the reenforcement of 
the considerable portion of the overflow 
flume with fifteen inch I-beams. The 
concrete roof of the overflow was further 
reenforced under the I-beama with ex- 
panded metal. 

The bottom of the excavations for the 
flumes was found to be of such a firm 


pipe from the condenser drops directly 
from it into the overflow flume. 
CONCRETING. 

The concrete was mixed by machine, 
and a special plant was installed for this 
purpose with a view to securing the most 
economical and rapid production of con- 
crete. A temporary trestle approach, on 
a grade of about five feeet in 100, was 
built along Third street and West ave- 
nue to the roof of a shed from which 
the sand and broken stone were dumped, 


PowER STATION FROM RIVER, SHOWING COAL TOWER IN OPERATION. 


of stone and sand and 2,500 barrels of 
cement. 
ARCHITECTURAL DESIGN. 

In the case of the Long Island city 
power station it was decided to erect the 
building free from any architectural elab- 
oration, relying entirely for expression of 
purpose on the outline and disposition of 
the masses of the structure as dictated by 
the engineering necessities. 

From this standpoint, the design of the 
power-station building naturally comprised 
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three distinct features, which are clearlv 
illustrated in the accompanying view. The 
first is the boiler house with its four inde- 
pendent stacks piercing the roof at regu- 
lar intervals, and its facade exhibiting 
the sub-division of the structure into a 
series of equal bays, each marked by a 
single arched-window opening extending 
without interruption past all floors. The 
second feature is the separate enclosure of 
the coal bunker, superimposed by the boiler 
house longitudinally between the stacks. 
The third feature is the engine house, in- 
cluding also the electrical switching gal- 
leries and offices, which is treated as a sep- 
arate wing of the entire building con- 
nected to and parallel with the boiler 
house, but subordinate thereto as to its 
height, this being consequent upon the 
type of generating machinery adopted. 
The facades of the engine room were de- 
veloped into bays and tall round-window 
openings in the same manner as those in 
the boiler house, but where the two con- 
nect on the west front the line of demar- 
cation was accentuated by setting back 
the end wall of the engine house sufficient- 
ly to preserve the vertical line of the 
corner of the boiler house, thus clearly 
separating, from an architectural stand- 
point, the two principal component units 
of the structure. The coal bunker enclos- 
ure is: treated harmoniously with these 
other two units with respect to its detail, 
and in general, the same principle of 
standardization, which is such a feature 
of the power equipment enclosed within 
the building, thus becomes the prominent 
motive of the architecture. 

The only feature which could in any 
way be considered ornamental is the name, 
“Pennsylvania,” in neat terra cotta capi- 
tals inscribed across the parapet of the 
engine house. 

Engineering necessity dictated the con- 
struction of an ash bin directly in front 
of the boiler house, so situated in the 
freight yard that ashes can be dropped 
from it by gravity into gondola cars for 
removal. The containing walls of the 
hin are of brick resting upon a steel base, 
with the steel disposed to form an arched 
construction, and the piers battered, giv- 
ing great strength and stability in appear- 
ance as well as in effect. The brick su- 
perstructure of the ash bin is treated ar- 
chitecturally in harmony with the facade 
of the power station. 

The roof and the floors throughout the 
station building are of concrete reenforced 
on the Ransome system and carried on the 
steel frame work of the building. 

ARCHITECTURAL FITTINGS. 
The design of the sanitary appliances 
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of the station received not only careful 
consideration with regard to the conveni- 
ence of location, but with a view to se- 
curing the greatest possible perfection of 
material and workmanship. A liberal 
amount of space is given up to lavatory 
and locker rooms for the station force, 
those for the engine and fire-room forces 
being located in the boiler-room base- 
ment and those for the electrical staff 
on the gallery floor adjacent to the op- 
erating room. Galvanized wrought-iron 
piping is used throughout, there being 
no lead pipe nor caulked joints. Fixtures 
are of unusually heavy and substantial pat- 
terns, and the toilet rooms are connected 
to a system of mechanical ventilation 
which is continually drawing a current 
of air out of the toilet rooms and through 
the fixtures. 

The marble and tile work throughout 
the building, while severely simple in de- 
sign, is generally distributed and is of 
the highest quality of workmanship. The 
entrance hall, offices and office corridors 
are neatly trimmed in quarter sawed oak 
of antique finish. The hardware used was 
specially selected and of the latest type of 
mechanical perfection and harmonious 
with the richness of the rest of the fittings. 


DIMENSIONS. 


The overal] dimensions of the present 
building are 200 feet by 262 feet outside 
measurement. The boiler house is 103 
feet wide inside, the engine room 66 feet 
and the electrical galleries 25 feet wide. 
The boiler house proper is 82 feet high to 
the top of the parapet. The coal-pocket 
enclosure, superimposed on the boiler 
house, is 60 feet wide and its parapet is 
118 feet high. The engine room is 70 
feet high to the top of the parapet. 

The first floor of the boiler house is 
16 feet above the basement and the sec- 
ond floor of the boiler room is 35 feet 
above the first floor. In the engine house 
the engine-room floor is 23 feet 6 inches 
above the basement and thence to the roof 
trusses the height is about 40 feet in the 
clear. This is a much lower engine room 
than is commonly met with in power sta- 
tions of this size, the saving in head 
room being due to the adoption of the 
horizontal type of steam turbine, which 
enables economy in vertical space required 
as well as in the floor area. 


STEEL CONSTRUCTION. 

Like all large power stations of modern 
construction the superstructure of the 
building consists of steel framework, which 
carries the weight of the room and the 
entire contents of the building, excepting 
such portions of the machinery as may 
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be more conveniently carried on separate 
foundations. The south wall of the boil- 
er house supports the outer ends of the 
boiler-room roof trusses on that side of 
the building, but in other respects the 
steel superstructure is independent of the 
building walls. 

The steel framing of the boiler house 
and engine room are necessarily different 
in type, as the former has to carry a 
double tier of boilers with flues, econo- 
mizers, with a coal pocket pf 5,200 tons 
capacity on top of everything, while the 
engine room consists of simply a large 
open space, which makes the roof truss 
construction the most conspicuous feature, 
but aside from this does not involve any 
difficult construction. Conditions in the 
boiler house are, however, more complex, 
chiefly by reason of the imposition of the 
coal pocket which runs the entire length 
of the building. 

The steel stacks are independent of the 
boiler house, excepting where it passes 
through the lower fire-room floor, at which 
point the floor is built against the stacks. 
At other points they pass through circular 
openings in the floors and roofs, so that 
there is no stress induced upon the struc- 
ture by deflection of the stacks under 
stress of wind. 

The columns are grouped in the most 
effective manner to carry these heavy con- 
centrated loads. Their bases are supported 
on grillages of steel beams embedded di- 
rectly in the monolithic concrete foun- 
dations which underlie the entire struc- 
ture. 

Every portion of the bottom of the 
bunker is so arranged as to induce con- 
stant movement of coal in the bunker to 
the fire rooms, thus tending to prevent 
fires in the bunkers. No fire has yet been 
detected within the bunker. 

The crane girders in the engine room 
are carried directly on the side columns, 
which on the boiler-house side are pro- 
longed to carry the side-aisle roof of 
the boiler house. 

COAL AND ASH-HANDLING STRUCTURE. 

The rather unusual height of the coal 
and ash-handling structure was due to 
the adoption of the level cable railroad 
to convey the coal from the hoist to a 
position where it could dump by gravity 
into the coal pocket without any interme- 
diate hoisting operations. 

The completed ‘structure may be said 
to consist of three parts—the coal]-hoisting 
tower, the bridge supporting the cable 
railroad, and the ash-bin structure, which 
is so arranged that it forms a part of one 
of the piers of the cable railway bridge. 
This level bridge is 107 feet above the 
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dock and is at about two-thirds the entire 
height of the tower, whose top is 170 
feet above the dock. 

From the foundation up to the level 
of the cable railway the width of the 
superstructure of the tower is nearly the 
full width of the dock, and the structure 
consists of essentially four heavy corner 
columns of the box pattern, thoroughly 
braced to each other in all directions, 
except below the engine-room floor, where 
latticed braciag is omitted in order to 
accommodate the railroad equipment on 
the three tracks passing through the 
tower along the dock. The floor, on which 
is located the hoisting apparatus, is twen- 
ty-five feet above the dock, and the space 


around and over this floor is enclosed for 


a height of fourteen feet, forming an en- 
gine room for the hoisting mechanism. 
The sides of this engine room are made 
of expanded metal and plaster, and the 
roof of cinder concrete, tar and gravel. 
The upper third of the tower, extend- 
ing above the level of the cable railway, 
carries the hoisting boom, the receiving 
hopper, coal crushing and weighing ap- 
paratus, and the cable railway machinery. 
It is about half the width of the lower 
two-thirds of the tower, but in other re- 
spects is similar in construction, consist- 
ing of heavy columns substantially braced 
in all directions. The boom is sixty-eight 
feet long over all and projects forty-three 
and one-half feet beyond the northerly face 
of the tower and over the slip at an 
elevation of 162 feet above the dock. Tt 
consists of two parallel trusses thoroughly 
braced on top and with portal braces at 
each panel point. It supports the trolley 
carriage from which the hoisting bucket 
is suspended and over whose drums the 
hoisting cables operate. The track for 
this trollev is carried bv brackets on the 
bottom chord of the boom. The top chord 
of the boom was so designed as to properly 
compensate for the deflection due to the 
heavy trolley and hoisting stress of 12.000 
pounds applied at its outer extremity. 
For about thirty-four feet above the 
level of the cable railway this upper third 
of the tower is completely enclosed with 
corrugated copper sheathing, forming a 
house with two stories, the lower one of 
which contains the weighing mechanism, 
the engines driving the crushing ma- 
chinery, the cable railway, and the 
upper story containing the crusher. The 
roof of the crusher room is formed by 
the receiving hopper. Over the crusher 
is the receiving hopper in the form of an 
inverted pyramid and constructed of heavy 
steel plate. Included in the tower struc- 
ture and running directly down through 
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it from the heel of the boom are vertical 
guides for the accommodation of the coun- 
terweights used as a part of the hoisting 
mechanism. 

Between the coal-tower proper and the 
boiler-house structure, a distance of about 
500 feet, there are four spans of bridge 
construction supporting the cable railway. 
Of the three intermediate piers required 
for these four spans, two are steel bents 
shaped like a letter A, but elongated, while 
the third is formed by carrying up the 
steel structure required for the ash bin, 
which is just across the street from the 
west front of the boiler house. The two 
outermost spans of this bridge are 140 
feet 6 inches in length, the third about 
149 feet and the span from the ash tower 
to the boiler house is seventy feet. The 
long spans were justified both on account 
of the height of the foundations and be- 
cause they offered the minimum amount 
of obstruction in the freight yard. 

The ash bin is directly across Front 
street, from the boiler room, and ashes 
are delivered to it through a bridge at 
an elevation of sixty-nine feet above the 
street by means of a telpherage system 
which hoists and transports the ash cars 
from the boiler-room basement up to the 
level of this bridge and thence over into 
the tower where the contents are dumped 
into the bin. The bottom of the bin is 
twenty feet above a railroad track that 
runs through the base of the tower, and 
the ashes are handled through dumping 
gates into gondola cars standing on this 
track. The capacity of the bin untrimmed 
is 300 tons. 

The bin is built of steel column con- 
struction, thoroughly braced. The bin it- 
self consists of an enclosure of brick walls 
built around these supporting columns. 
The brickwork is carried seventeen feet 
above the top of the bin proper, the side 
walls being pierced by arched windows 
just above the level of the ash bridge. 
Architecturally, the detail of the brick 
ash tower conforms closely to that of the 
power station of which it is an adjunct. 
The steel construction of the base of the 
tower is so disposed that a smooth ex- 
terior surface is maintained, pierced by 
arched openings between the columns, 
which are battered, thus adding an appear- 
ance of strength to the structure and 
giving it greater stability and support- 
ing the weight of the high brick structure 
of the ash bin, and, ahove that, the cable 
railway bridge of which it constitutes one 
of the piers. 

The steel structure of the ash bin above 
the base consists of eight columns thor- 
oughly braced for wind pressure and band- 
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ed around with horizontal girts or ribs, 
which distribute along the columns the 
bursting pressure due to the contents of 
the bin. All the steel work inside and 
outside is covered either by brickwork or 
by reenforced concrete. 

The roof of the ash bin is composed 
of reenforced concrete slabs, similar to the 
roof construction of the power station. 

Erection was begun about April 1, 1905. 
Being closely associated with the me- 
chanical development of the coal-hoisting 
apparatus, the erection of the structure 
was not entirely completed until the ap- 
paratus was ready to start, which was 
about November 1, 1905. 

GENERAL FEATURES OF POWER-STATION 
EQUIPMENT. 

A description of the steam plant should 
be prefaced by an outline of the general 
system on which it is laid out. The de- 
sirability of subdivision into units or 
groups of units always appeals strongly 
to the operating force in a large steam 
plant, who must always be ready for 
emergencies no matter how perfect its 
design and construction may be. The 
necessity which may arise at any moment 
for cutting out a portion of the plant 
makes it desirable to design it in the 
first place with a view to easy and eco-- 
nomical subdivision, so that when com- 
pleted a large power plant may be re- 
garded as a collection of self-contained 
individual plants, all located under one 
roof and under one control, but capable 
of being readily separated. When, as is 
usually the case, they are joined up and 
operated as one plant, the lines of sepa- 
ration between the sections are practically 
obliterated. 

The unit system of design was fol- 
lowed in laying out the equipment of the 
power station. The boiler plant of thir- 
ty-two boilers is divided into eight groups 
of four boilers each, four of these groups 
being on the first floor and four directly 
over them on the second floor of the 
boiler house. The four boilers of each 
group stand opposite each other across 
an alley or firing space, and are separate 
as regards economizer, flue and stack con- 
nections, but their steam connections are 
made up so as to form them into a group 
for the purpose of unit subdivision. That 
is to say, the four boilers at the west 
end of the plant. on the first floor, on both 
sides of the alley, are piped to one man- 
fold, which is connected to a vertical 
header, and the four boilers directly above 
them on the second floor are piped in the 
same manner to the same header, the ie 
groups of four constituting the first unit 
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group at the west end of the boiler room. 
This group is amply sufficient to furnish 
steam to the two 2,500-kilowatt lighting 
units, which will eventually constitute the 
first unit subdivision at the west end of 
the engine room. The second groups of 
four boilers on the first and second floors 
are piped together in like manner, so that 
they can, as one group, supply steam to 
the first 5,500-kilowatt, turbo-generator. 
These main groups of boilers are piped 
together by a cross-connecting header, 
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which is to be considered as an equalizer 
rather than as a large main into which 
all boilers feed and from which all en- 
gines take steam, which is the most usual 
layout of power station steam piping. Al- 
though this subdivision into unit planta 
may or may not be availed of by the 
operating force, it nevertheless constitutes 
a systematic and uniform scheme of de- 
velopment, favoring the duplication of 
the bends, valves and other pipe details, 


thereby rendering construction. econom- 
ical, 
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ELECTRICAL REVIEW 


COAL-HANDLING PLANT. 

As previously noted, the coal pocket is 
located in the top of the bojler house, so 
that it can feed coal by gravity through 
suitably located spouts to the stoker hop- 
per in front of each boiler, thus eliminat- 
ing all handling of coal inside the house 
on the part of the fire-room force, reduc- 
ing to a minimum the expense of firing 
the boilers. But to get the coal properly 
deposited and distributed in the coal 
pocket of 5,800 tons capacity, where the 
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consumption is several hundred tons per 
day, because a problem of no small magni- 
tude if, as in this case, it is desired to 
handle such large quantities of fuel at 
the lowest possible cost. 

The location alongside the dock to which 
barges are brought is about 500 feet from 
the west front of the boiler house. A 
high level cable railway was run from 
the coal-hoisting tower on the dock into 
and through the top of the boiler house, 
over the coal pocket, at an elevation of 
107 feet above the dock level. This cable 
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railway is in the form of a loop and is 
operated by an endless cable, motion be- 
ing imparted to the cars by means of a ` 
simple form of cable grip. The decision 
to use a level coal bridge (where height 
is, of course, governed by the construction 
of the coal pocket) coupled with the de- 
sire to do all the hoisting at one time, 
determined the height of the coal tower, 
rendering advisable the construction of a 
higher tower than any hitherto used for 
this purpose. The combination of the high 
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level cable railway bridge and the hoisting 
tower of corresponding height enables all 
the hoisting to be done at one operation, 
without the pulverizing of the fuel inci- 
dent to passage through a succession of 
conveyors or elevator devices. 

Subsequent to this single hoisting op- 
eration, the coal is passed along to its 
destination in the pocket by gravity and 
by transportation in cars along the level 
cable railway. 

The machinery for hoisting and trolley- 
ing the operation of the bucket was de- 


536 


signed and built by the Robins Conveying 
Belt Company. 

The whole plant is designed with a 
minimum of machinery for the purpose 
intended and is expected to have an ulti- 
mate capacity of 800 tons per day. Be- 
sides obviating injury to the fuel from 
constant dumping from one conveyor to 
another, the labor, cost, interest, deprecia- 
tion and repairs are reduced to a mini- 
mum. 

It is estimated that the actual cost, in- 
cluding labor, supplies and fixed charges 
per ton of coal from the time it leaves the 
barge until it arrives in the bin, on the 
basis of 480 tons per day, is nine and 
one-third cents per ton, which is believed 
to represent the greatest economy yet ob- 
tained by any plant intended to accom- 
plish the same purpose under similar 
general conditions. 

The striking feature is the unusual 
height, both of the lift and of the con- 
veying cable railway for carrying coal 
into the pocket. 

ASH-HANDLING SYSTEM. 

Ashes are dumped through hoppers in 
the bottom of the stoker pits into small 
cars so constructed that the body is de- 
tachable from the truck. After receiving 
a load of ashes the car is run along a 
narrow-gauge railway laid in the basement 
floor underneath the line of dumping hop- 
pers to a turntable at the west end of 
the boiler-house basement directly under 
the end of the ash bridge. A trolley 
hoist is provided, which runs on a ten- 
inch I-beam that runs from a point over 
the ash bin through the bridge and ex- 
tends over the turntable. From the trol- 
ley carriage are suspended by means of 
wire cables two shives with forged steel 
hooks, which are inserted in the rings at 
cach end of the car body as it stands on 
the turntable in the basement. The cables 
are then wound up on the grooved wind- 
ing drums of the trolley hoist, raising the 
bucket to the proper height opposite the 
ash bridge, at which point by the action 
of an automatic switch the operation of 
the hoisting is stopped, the trolley motion 
is started and then the bucket is carried 
to a point over the ash bin, automatically 
dumped, reversed, returned again to the 
inner end of the trolley hoist and finally 
lowered to the turntable in the boiler- 
house basement. The entire cycle of op- 
erations is effected by hand control of a 
single starting switch, the control of trol- 
levying, dumping and lowering being en- 
tirely automatic, the attendant simply 
closing the pilot switch. 

WATER SUPPLY SYSTEM. 
As the boiler plant consumes most of 
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the water that is used in the power sta- 
tion, this is perhaps the best place for the 
description of the general system of water 
supply. l 

The following considerations were up- 
permost in the design of the general sup- 
ply system. First, to provide a reliable 
and sufficient means for supplying water 
to the plant at all times and under all 
conditions of load. Second, to provide a 
rescrve capacity in tanks for the storage 
of the quantities of water sufficient to 
meet emergency conditions. Third, to 
provide means for collecting in this storage 
tank the water of condensation from the 
turbines, so as to use it over again in the 
boilers. Fourth, to provide a means of 
automatically supplying “make-up” water 
to make good the various waste occurring 
in the boiler, turbine and condenser sys- 
tems from leakage or otherwise, and to 
provide suitable means for heating this 
“make-up” water for a long enough time 
and up to a sufficiently high temperature 
to drive off as a vapor or to precipitate 
such deleterious gases and solids as it 
might naturally carry, in order to prevent 
injurious chemical action upon the valve 


seats, condenser tubes and other import- . 


ant elements in the main steam plant. 

Water is taken from the mains of the 
Montauk Water Company, two of whose 
service mains are connected to an eighteen- 
inch main supplying the power-house. In 
order to be sure of having a reserve on 
this supply, there was built adjacent to the 
Long Island railroad yard, at a distance 
of about 2,700 feet from the power sta- 
tion the nearest available site, a standpipe 
forty feet in diameter, eighty feet high, 
which is connected into this eighteen-inch 
main and under ordinary circumstances 
kept full. From the eighteen-inch main 
which runs along Front street, parallel 
to the south wall of the building, two 
fourteen-inch branches are carried into the 
building, each branch having two ten- 
inch meters in multiple with suitable by- 
pass connections. A third water connec- 
tion of the same size is tapped from the 
same main at the southeast corner of the 
power station making a shorter connection 
for the water piping that will be installed 
at that end of the building, when the 
entire plant is completed. This is now 
blanked off. There are also two inde- 
pendent connections between this eighteen- 
inch supply line and the city water sys- 
tem, one on either side of the power sta- 
tion, to further supplement the main pow- 
er-house supply in case of accident to the 
Montauk Water Companv’s pipe line. The 
two fourteen-inch branches are joined to- 
gether inside of the building forming a 
loop, which in case of emergency can sup- 
ply directly the suction for the feed pumps, 
although under normal conditions this 
water is only used as needed for “make- 
up” water to be added to the water of 
condensation which is returned from the 
surface condensers. 
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One of the advantages in employing 
steam turbines is that the steam if con- 
densed in a surface condenser is absolutely 
free from lubricating oil and can be used 


over and over again without injury to the 


boilers. This consideration was influential 
in determining the employment of surface 
condensers in this station as the expense 
of purchasing the bulk of feed water from 
an outside source is thereby avoided. The 
major part of the boiler supply is therefore 
derived from the hot wells receiving the 
discharge from the surface condensers. For 
each generator unit two hot wells are pro- 
vided in the form of steel tanks eighteen 
feet four inches by eighteen feet five 
inches and six feet six inches deep to 


‘which the water of condensation is pump- 


ed. Although each unit has its own pair 
of hot wells, they may all be connected to- 
gether. The water in these tanks is kept 
at a constant level by the addition of the 
“make-up” water supplied as described 
above, this being added automatically 
through the agency of a pump governor 
actuated by a float valve in the tank. 

The “make-up” water is taken from the 
outside supply mains, above mentioned, 
and the pipe connections are so arranged 
that if desired it may first be used for 
cooling purposes around the building such 
as in jacketed bearings, whence it passes 
to the open heater. Otherwise, it goes 
directly from the mains to the open heat- 
er, which is a cylindrical Cochrane feed- 
water heater and purifier, made by the 
Harrison Safety Boiler Works. ‘This heat- 
er is eight feet in diameter and fifteen 
feet long, and utilizes exhaust steam from 
the double-acting auxiliary engines and re- 
ciprocating pumps in various parts of the 
building. It has sufficient capacity to hcat 
feed water for 15,000 horse-power of boil- 
ers from 40 degrees to 205 degrees Fah- 
renheit. 

It was made purposely large in order to 
insure a comparatively slow circulation of 
the “make-up” water through it, so that it 
would have ample time to throw off the 
carbon dioxide and other injurious sub- 
stances in soiution which would attack the 
valve seats and the tubes in economizers 
and condensers. The “make-up” water 18 
likely to run from ten to fifteen per cent 
of the entire water consumption of the 
plant. The heater is really more of a purl- 
fier than a heater. The arrangement was 
designed with this particular object 1m 
view. The Westinghouse single-acting en- 
gines driving auxiliary machinerv do not 
send their exhaust steam to this heater 
on account of the particles of crank case 
oil that may work into the exhaust, but 
the ordinary evlinder oil in the exhaust 
of the pumps and double-acting engines 
is extracted by allowing the steam to run 
at a very low velocity through a compara- 
tively large pipe hefore reaching the heat- 
er, and thence into a twenty-six-inch Coch- 
rane oil separator, by which means It 18 
cftectually extracted. 

The seats of the high pressure steam 
valves being integral with the bodies, the 
corrosion of them would be a serious mat- 
ter. 


(To be concluded.) 
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Peter Cooper Hewitt, New York, N. Y., 
has obtained a patent (814,696, March 
13) for an improved method of producing 
light, assigning it to the Cooper Hewitt 
Electric Company. The object of this 1n- 
vention is to produce light by means of 
a vapor apparatus generally similar to the 
lamp disclosed in certain patents issued 
to Mr. Hewitt on September 17, 1901, 
wherein, however, the light generated will 
yield color other than that of the spec- 
trum of the material constituting the nega- 
tive electrode. It has been found con- 
venient in practice heretofore in lamps of 
- this character to use mercury as the ma- 
terial of the negative electrode, the light 
emitted being that of mercury vapor. The 
present invention contemplates the use of 
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mercury or other suitable material for the 
substance of the negative electrode, and it 
also contemplates the association with the 
vapors which are naturally developed from 
the substance of the negative electrode dur- 
ing the operation of the lamp of some 
other gas, acting together with the gen- 
erated vapor to form the vapor-conducting 
column or light-giving body whereby the 
spectrum or light effect given off by the 
fixed gas or other selected gas or vapor 
will modify the light given off by the 
lamp if the said gas or vapor were not 
present in the container. This added gas 
or vapor may be caused to act as a con- 
ductor and to give out its characteristic 
color or spectrum under the influence of 
electric current, if means are provided for 
condensing the vapor volatilized at the 
negative electrode in the vicinity of the 
said electrode, thus preventing the vapors 
developed at the negative electrode from 
acting as the sole conductor through the 
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entire body of the container. Such a con- 
densation of the vapors in the vicinity of 
the negative electrode may be caused by 
providing a suitable cooling space or cham- 
ber at or near the negative electrode. The 
lamp will then operate with a dual light, 
so to speak, the current leaving the posi- 
tive electrode at a point within the fixed 
gas or vapor or other eelected gas or 
vapor and being carried by means of the 
said gas or vapor, radiating the spectrum 
of the selected gas or vapor for a certain 
distance. The current will then transfer 
itself to the vapor developed at the nega- 
tive electrode and be carried thereby to 
the negative electrode, which it will enter 
and traverse in the usual manner. 

John A. Smith, Dayton, Ky., has ob- 
tained a patent (814,740, March 13) for 
an improved electric motor. He has as- 
signed this to the United States Electric 
Tool Company, Cincinnati, Ohio. The ob- 
ject of the invention is to provide means 
for varying the speed of the armature of 
a shunt-wound motor of constant potential 
by simply varying the active length of 
the exciting coil. In carrying out this in- 
vention a core-blank is employed of a shape 
permitting of the winding of the excit- 
ing coil in several sections so disposed 
relative to one another and to the arma- 
ture as to form a plurality of magnetic 
circuits of different permeability, whereby 
when the active length of one of the sec- 
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tions of the coil is varied the shifting of 
the magnetic density in the exciting field 
of varying permeability will change the 
speed of the armature irrespective of the 
load within the limits of the motor. In 
a shunt-wound motor a metallic blank, 
having two limbs between it upon which 
the armature revolves, an exciting coil hav- 
ing a section wound upon the blank to 
form a substantially complete metallic cir- 
cuit through the blank and the armature, 
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the coil having one or more additional 
sections wound upon the blank to form 
one or more magnetic circuits, each hav- 
ing an air-gap between its pole and ar- 
mature, forming through the blank and 
armature two or more magnetic circuits 
of substantially different permeability, and 
means for varying the active length of 
the coil-section creating the complete 
metallic circuit. 

Frank E. Lewis, Troy, Ohio, has ob- 
tained a patent (815,444, March 20) for 
an improved motor, and he has assigned 
one-half to Edgar Johnson, of the same 
place. One of the principal objects is to 
provide a novel motor wherein the poles 
are divided up into sections so arranged 
that the distortion of the lines of force 
in the poles, due to the armature reaction, 
is very materially reduced, if not entirely 
prevented. Another important object is 
to provide an exceedingly simple but ef- 


fective structure, the parts of which may 
be readily manufactured without the ne- 
cessity of any great amount of machine 
work, and, furthermore, may be readily 
assembled or disassociated. The inven- 
tion consists in the combination with a 
two-part casing of opposite field-poles car- 
ried by the casing, each pole comprising 
a plurality of convergently disposed cores, 
the cores of the different sets converging 
toward spaced points, heads located at 
the inner ends of the various cores and 
having concentrically disposed inner sur- 
faces, the heads of each pole being separate 
from each other, each of the casing sec- 
tions having cores of the opposite poles, 
the distance between the unlike cores car- 
ried by the same section being greater than 
the distance between the like poles car- 
ried by the different sections and the heads 
of like poles being slightly separated, a 
separate coil surrounding each core and 
an armature journaled in the casing and . 
cooperating with the concentric faces of 
the heads, the axis of rotation of the ar- 
mature being disposed between the points 
of convergence of the cores and in the 
same plane therewith. 
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A New Method of Regulating the Voltage in 
Alternating-Current Distributing System. 
A simple method of regulating the volt- 

age in the distributing system of an alter- 

nating-current supply is described here by 

Herr Jacques Büchi. The method is based 

primarily on the use of a special form of 

autotransformer. This transformer has 
one section of the coil connected across the 
feeding main and the other section is 
connected between these mains and the 
distributing mains. The latter section of 
the coil is divided into several parts, which 
by means of a system of switches may be 
cut in or out of circuit. By this means 
it is possible to alter the potential of 
the distributing mains irrespective of the 
variations on the transmitting mains. 
When passing from one tap of the trans- 
former to another a reactance is intro- 
duced momentarily to prevent short-cir- 
cuiting of the coil. The apparatus may be 
used on high-potential circuits. It has 
been constructed for a 15,000-volt system, 
the switches in this instance being of 
the oil-break tvpe and are automatically 
connected in the proper series when the 
controlling handle on the switchboard is 
turned.—Translated and abstracted from 
Elektrotechnische Zeitschrift (Berlin), 
March 15. 
A 

Rotating Tower Crane for the Dublin Port 

and Docks Board. 

A brief description is given here cf a 
powerful rotating tower crane recently 
erected for the Port and Docks Board of 
Dublin, Ireland. The crane is electrically 
operated and deals with normal working 
loads of 100 tons. The rotating part con- 
sists of a vertical crane post with a hori- 
zontal braced truss over it. The lower 
part of the crane post rests on a cylin- 
drical bearing, while the upper horizon- 
tal thrust is borne by means of rollers 
on a ring bearing fixed to the trestle sur- 
rounding the crane post. The machinery 
for hoisting and traversing is housed in a 
room which, together with the counter- 
weight, is erected on the short arm of 
the truss. The main and auxiliary hft- 
ing motors are rated at sixtv and fortv 
horse-power, respectively. They operate 
on 500-volt, direct-current circuits. The 
motor for traversing the trollev is rated 
at 130 horse-power and the slewing is 
performed by a fifteen-horse-power geared 
motor. The greatest height of the load 
hook above the quay wall is seventy feet. 
The hoisting height is 100 feet. The 
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radius for the auxiliary lift of twenty 
tons is eighty feet, that for the main lift 
of 160 tons being seventy-five feet. The 
crane will lift 150 tons three feet a min- 
ute, fifty tons ten feet a minute and twen- 
ty tons twenty feet a minute. The speed 
of the trolley is twenty-eight feet per 
minute. The time taken for a complete 
rotation is eight minutes.—Abstracted 
from the Electrical Review (London), 
March 16. 
A 
A New Type of Electric Organ in an Ameri- 
Teleost Fish Astroscopus. 

In Dr. Jordan’s latest work on fishes 
he quotes Gilbert as saying that -1stro- 
scopus gives an electric shock. He also 
states that Agassiz has felt an electric 
shock from Urophycis regius. Mr. Ulric 
Dalgren has examined these two fishes 
and finds that the latter shows no trace 
of electric organ. Astroscopus, however, 
possesses a small, though highly developed, 
electric organ. This consists of two masses 
of tissue, one lying behind each eye and 
extending as an approximately round col- 
umn from the bare spot on the skin behind 
the eye down to the roof of the mouth. 
Like Torpedo this organ is composed of 
thin electric plates, which lie in a horizon- 
tal position. The plates generally oceupy 
the full width of the column, but are 
much smaller, and overlap and imbricate. 
They differ markedly from any form yet 
described. The neuroelectric surface is 
smooth and has a thin, structureless layer 
containing very few nuclei. Its other sur- 
face is raised into a close-set series of long, 
evaginated papille that anastomose some- 
what. They project into the jelly tissue 
that fills the remainder of the compart- 
ment. A remarkable feature is the siria- 
tion of the substance of the electric plates. 
They are strongly striated in parallel, but 
not straight, lines. They have an inter- 
mediate line and they are found in all 
parts of the papilla up to the electric 
laver. The presence of so much striated 
substance does not accord with Ballowtiz’s 
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of electric tissue. That so small an organ 
should give so marked a shock puts it 
on a level with Gymnotus and Torprdo, 
both of which are supposed to have special- 
ized their striated substance out of ex- 
istence by developing the network for 
greater power.—Abstracted from Science 
(New York), March 23. 


Practical Investigation of the Sulphate of 
Zinc Storage Battery. 

A long and critical examination of the 
zine sulphate storage battery is made here 
by M. R. Lacau. This battery usually 
consists of zinc, sulphuric acid and lead 
peroxide. Other metals may be used in 
place of lead for the positive plate, but 
they are not as good. The zinc employed 
should be pure, and may be amalgamated, 
and is obtained generally by electrolysis 
from a solution of zine sulphate. A good 
many difficulties are encountered in caring 
for these cells. They are very sensitive 
to impurities introduced in the water, such 
as salts of iron, calcium, magnesium, 
chlorine, ete.; and the zinc becomes con- 
taminated by impurities introduced in the 
lead plate, such as antimony, arsenic, tin, 
etc. For these reasons it is essential that 
the positive plate be made of pure lead 
and not of an alloy. Although the main 
argument for these storage batteries is 
the larger output obtained for a given 
weight, in practice it is found necessary 
to use a good deal more clectrolyte than is 
called for theoretically, so that although 
the plates themselves may be light, the 
cell as a whole is comparatively heavy. 
If less electrolyte be used the viscosity is 
too great, thus reducing the rate of dis- 
charge, and crystallization of the sulphate 
takes place. Moreover, the presence of 
free acid diminishes considerably the so- 
lubility of the zine salt. Another difficulty 
is the limited height permissible for the 
negative plates. If they be more than 
fifteen centimetres high the difference in 
density of the electrolyte due to gravity 
sets up local action. The author has found 
that it is not practicable to produce a zinc- 
lead cell having a greater output than 
thirty watt-hours per kilogramme of total 
weight, while, as is well known, the lead 
cells may give thirty-five watts per kilo- 
gramme. The zine cells have a good effi- 
ciency and they may be constructed so as 
to hold their charge well.—Translated and 
abstracteds from L’Eclairage Electrique 
(Parts), March 10. 

A 


Tube Illumination. 

The law of inverse squares, so familiar 
in connection with the common forms of 
lamps, docs not apply unless the light be 
emitted from a point. New conditions, 
both mathematical and practical, are 
therefore encountered when the source of 
light is a luminous tube. This method 
of lighting is discussed briefly here by 
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Mr. Percy H. Thomas, who holds that 
for economical illumination the following 
three conditions should be met: there 
should be a maximum quantity of light 
impinging upon the sensitive portion of 
the eye for a given expenditure of energy ; 
the illumination throughout the different 
parts of the area to be lighted should be 
approximately uniform, and a moderate 
variation in the intensity of the light 
should exist. Neglecting the efficiency of 
the source of light itself, the first of these 
principles calls for a maximum opening 
of the pupil of the eye as well as the use 
of reflectors and reflecting surfaces. Since 
vision depends upon the light entering 
the eye from the object viewed and not 
from the source of light, it is desiruble 
that there should be no intense spots of 
light, which will cause a contraction of the 
pupil of the eye, thus making it difficult 
to see clearly Jess brightly lighted objects, 
even though the eye be directed toward 
the source of light. Further, the presence 
of dazzling pointe of light reduces tem- 
porarily the sensitiveness of the eye, thus 
reducing the effectiveness of illumination. 
These difficulties are not present—at least, 
not to the same extent—when the source 
of light has a comparatively large surface, 
such as is true in the case of tube lights. 
Such illuminants give a fairly uniform 
distribution of light over a large area and 
allow the pupil of the eye to remain open. 
This gives the tube a greater effectiveness, 
quite aside from the relatively small value 
of the watts required per candle-power. 
Another advantage of tube illumination, 
due to the more even distribution, is the 
lessened contrast, as too great a contrast 
reduces the usefulness of the light at the 
minimum point. Still another advantage 
of tube lights is the absence of sharp 
shadows. With arc lamps the shadows are 
very sharp, and objects in the shade are 
almost invisible. With the tube light 
there is little or no shadow cast, and the 
iNumination at all points is fairly uniform. 
—Abstracted from the Electric Journal 
(Pittsburg), March. 
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Tests of an Underground Armored Cable 
Operating at 27,000 Volts. 

Several years ago MM. Geoffroy and De- 
lore announced that their experience with 
underground cables led them to believe 
that a satisfactory cable could be construct- 
ed for more than 10,000 volts. An oppor- 
tunity to test this opinion was offered 
recently by the putting into service of a 
system of transmission from Entravgaues 


ELECTRICAL REVIEW 


to Toulon, France, at 28,000 volts, and 
arrangements were made to install a sec- 
tion of cable 1,375 metres in length in 
order to see what service it would give 
when in actual use. This cable was made 
in two sections. Both had three cores, 
each with a cross-section of twenty-five 
square millimetres. One section of the 
cable was insulated with rubber having a 
thickness as small as thought safe. In 
the other section the rubber insulation was 
still thinner, the object of this being to 
test the minimum thickness of insulation 
which would stand in practice. The three 
insulated cores were protected by a lead 
sheath, over which was wound a double 
armor of steel tape. The cable was tested 
in the factory, where it withstood 60,900 
volts between the conductors for one hour 
and 80,000 volts for a few seconds. It 
also withstood a difference of potential 
of 36,000 between the conductors and 
the lead for one hour and a similar test 
at 50,000 volte for a few seconds. A fur- 
ther test was made of the cable having 
the thicker insulation, in which the press- 
ure was carried up to 92,500 volts and 
held there for fifteen minutes. This was 
between the conductors, and there was no 
mishap. A similar test was made of the 
more thinly insulated cable at a pressure 
of 90,000 volts, also without a breakdown. 
Short pieces of the cable were tested for 
breakdown voltages, but although the 
pressure was carried to 97,000 there was 
no puncturing of the rubber, although 
strong disruptive and brush discharges 
took place. The cable was then taken 
to the ground and placed in a trench 
ninety centimetres deep and 115 wide. It 
was laid in sand protected by bricks on 
the sides and top. It was then cut into the 
28,000-volt transmission line, over which 
about 700 kilowatts were being transmit- 
ted at a frequency of twenty-five cycles 
per second. The transmission line is fifty- 
eight kilometres long. No means were 
taken to protect the cable against unusual 
rises in pressure on the transmission line, 
although it was known that these would 
take place. After being laid the cable was 
again tested and was then put into service. 
It was im service from January 28 to 
August 3, 1905—about 130 days, and al- 
though there were many storms during 
this time no accident whatever occurred. 
This experience is thought to demonstrate 
that it is practicable to use underground 
cables for transmission work up to at least 
30,000 volts.—Translated and abstracted 
from D'Industrie Électrique (Paris), 
March 10. 
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A New Lamp Rheostat. 

Thomas J. Bull, of New York, N. Y., 
has obtained a patent (815,330, March 
20) for an improved lamp rheostat. The 
invention relates to lamp rheostats, and it 
has for an object to provide a rheostat 
adapted for use in connection with ordi- 
nary electric lighting currents. A spe- 
cial object of the invention is to provide 
a rheostat for reducing the potential of 
an electric lighting circuit to that adapted 
for use in a miniature incandescent lamp 
and at the same time to provide means for - 
adjusting the potential as required to com- 
pensate for variations of potential at dif- 
ferent points along the light circuit. The 
invention also has for its object to provide 
a rheostat whereby the potential of an elec- 
tric circuit may be reduced to different 
steps and the potential of each step ac- 
curately adjusted. The invention also has 
for its object to provide a rheostat, in- 
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cluding an incandescent lamp as one ele- 
ment of the high-resistance medium, the 
construction being such that the lamp is 
enclosed within a substantially light-proof 
casing without unduly enlarging the appa- 
ratus and at the same time without produc- 
ing a structure which will become unduly 
heated when in use. The invention con- 
sists in the combination in a rheostat of 
a resistance coil, a hollow cylindrical sup- 
port for the coil, an incandescent lamp 
located within the cylinder and adapted 
to be connected in series with the coil, and 


frame-pieces between which the cylinder 
is secured, the frame-pieces having open- 
ings communicating with the interior of 
the cylinder, and one of the frame-pieces 
having a part adapted to be secured in 
an incandescent lamp socket and having 
contact pieces adapted to connect the de- 
vice with the lamp circuit. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 
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ONE SIDE OF THE FOLDER FROM THE EDISON ELECTRIC ILLUMINATING COMPANY, OF BROOKLYN, N. Y. 


' The accompanying illustrations show 
the various phases of a folder which the 
Edison Electric Illuminating Company, 
Brooklyn, N. Y., issued recently and 
which, it is announced, has attracted con- 
siderable attention and been provocative 
of many inquiries. While the illustrations 
are interesting, it is the logic of the re- 
marks on each succeeding page, as the 
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A WELL-DERIGNED FOLDER FROM THE EDISON 
ELECTRIC ILLUMINATING COMPANY, OF 
BrRook.yn, N. Y. 


folder is opened, that gives force to this 
form of advertising. In turn, the various 
services for which electricity may be 
used are brought to the attention of the 
reader. These include electric power, efec- 
tric heating, clectric cooking, the electric 
sign, the Nernst electric incandescent 
lamp, the electric incandescent lamp, the 
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electric arc lamp and “The Bright Store 
Pays.” These titles are all supplementary 
to the gencral title, “Edison Service— 
What it Means.” The trades-people re- 
ferred to are the grocer, the baker, the 
stationer, the druggist, the hardware man, 
the tailor, the haberdasher, the jeweler, 
the restaurant man and the department- 
store manager. The folder is printed in 
bronze blue on light blue stock and meas- 
ures, when folded, four and one-eighth 
inches by five and one-quarter inches. 
When strung out it measures five and one- 
quarter inches by forty-one and one-half 
inches. 


As has already been pointed out in 
these columns, a great deal of the success 
which attends the distribution of adver- 
tising literature depends upon the wise 
selection of typographical display and har- 
monious grouping. The folder illustrated 
above from the Edison Electric I]luminat- 
ing Company, Brooklyn, N. Y., and the 
newspaper advertisement of the New York 
Edison Company herewith illustrated are 
examples of what may be accomplished 
with one or two faces of type and har- 
monious grouping. In good work to-day 
there is an almost unconscious blending 
of the ad-writer’s ideas and the selection 
and placing of display. The weight of 
the argument gains or loses strength as it 
takes a pleasing or an unattractive form 
in the printed statement. Good display 
first attracts the prospect, and, having 
secured attention, lures him on to further 
reading. Very often, even when the sub- 
ject does not excite immediate interest, 
the arrangement of the advertisement is 
such that the reader involuntarily studies 
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the statement to the end, and attention is 
again directed to the significant items of 
the argument. In this way an impression 
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Do you need power for any purpose? 
The New York Edison Company can 
supply power for anything from a twen- 
ty-ton lathe.to a sewing machine—great 
power, but power with restraint—the 
most portable power in the world. It 
is carried from house to house, from 
building to building, anywhere in this 
great city. At the end of that wire ts 
all the energy you can wish to use. 
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At the same time The New York 
Edison Compeny supplies heat and 
power for the smallest and simplest 
uses—power for an electric fan or 
a sewing machine— heat for a 
curling iron or a flatiron—great power for great 
things—small power for small things——measured 
out unto each man according to his wants. 


The Edison service is at your service. 


THE NEW YORK 
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§5 Duane Street 
390 Grend Suee 1930 Pranklia 117 West 1351h Seret 


Telephone | g100 Franklin  6ję Eax 149b 
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AN EXAMPLE or Goop NEWSPAPER DISPLAY 
ADVERTISING, FROM THE NEW YORK 
EDISON COMPANY. 


is created which breaks the ground for 
the next argument and finds the prospect 
more willing to grant an audience. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


“ Universal” Decade Box and 
Wheatstone Bridge. 

Queen & Company, Philadelphia, Pa., 
has recently brought out a new “Univer- 
sal” decade box and wheatetone bridge 
with several novel and attractive features. 
It is considerably smaller in size, but in 
arrangement very similar to the well- 
known Anthony form. 

The rheostat proper consists of fifty 
coils, ten each of tenths, units, tens, hun- 
dreds, and thousands, and so arranged 
that all the coils in any bank can be con- 
nected in series, multiple or various com- 
binations of the two. This arrangement 


line indicating the heavy interior con- 
nections and the single lines showing the 
galvanometer and battery circuits. 

The lower edges of the metal blocks 
and bars facing each other are beveled 
slightly, and owing to the circular form of 
metal block, much greater insulating space 
is secured than with the older form of 
rectangular block. 

The coils are wound with manganin 
wire thoroughly shellaced, aged and baked. 
The accuracy of adjustment of the bridge 
coils is one-fiftieth per cent, that of the 
thousands, hundreds and tens in the rheo- 
stat .one-twenty-fifth per cent, the units 


“UNIVERSAL” DECADE Box AND WHEATSTONE BRIDGE. 


lends itself particularly well to the thor- 
ough and complete interchecking of the 
coils; as, for instance, the ten 100-ohm 
coils can be connected in multiple and 
compared with each 10-ohm coil, which 
latter, in turn, can be compared with the 
ten 1-ohm coils connected in series; like- 
wise, this interchecking can be extended 
to the other coils in the rheostat. 

The bridge consists of a unit, ten, hun- 
dred, thousand and ten thousand-ohm coil 
in each arm, which by means of a com- 
mutator can be reversed and their quality 
determined to a nicety. 

Battery, galvanometer and line posts are 
provided and in the galvanometer and bat- 
tery keys special care has been taken to 
use a gauge of metal which will not tire 
the operator and yet which will allow 
perfect electrical contact to be made. 

The connections are engraved in dotted 
lines on the hard rubber top, the double 


one-tenth per cent and the tenths one-fifth 
per cent of their stamped values. 

The perforated metallic sides allow a 
free circulation of air, which, together 
with the zero temperature coefficient quali- 
ty of the wire which is used, make the box 
practically independent of temperature. 

If requested, a table of readings accurate 
to one-fiftieth per cent will be supplied 
with each set, showing the actual meas- 
ured resistance of each coil.: Twenty-four 
plugs and two travelers are supplied. When 
not in use a polished hardwood, mahogany 
cover, similar to the box itself, fits over 
the hard rubber top and plugs, effectually 
protecting them from dirt and the action 
of the light. © 

This set will be found to be of great 
value in the ordinary laboratory when ac- 
curate measurements are necessary, and 
yet expense of one of the large Anthony 
type bridges would not be justified. 


A New Insulating Material. 

A new insulating material designated 
as “Voltax” has been placed upon the 
market by the Electric Cable Company, 
of Bridgeport, Ct. This is a neutral eub- 
stance impervious to atmospheric changes, 
is non-erosive, absolutely water, acid and 
alkali proof. This material made up in 
duct form has been laid in a low-lying 
marsh, which at high tide is covered by 
the sea and at low tide is exposed to sun 
and frost alternately, where it has shown 
no deterioration whatever. As an insu- 
lating material it is claimed that “Voltax” 
has been found to withstand a voltage 100 
per cent greater than can be withstood 
by a similar amount of vulcanized rubber. 
Where this material has been laid in the 
form of a solid duct the wires are placed 
in a creosoted wooden box and kept in 
place by small porcelain bridges. The 
box is then filled with the molten com- 
pound and allowed to set, when it becomes 
of the consistency of asphalt. Unlike 
asphalt, however, it has a very low co- 
efficient of expansion, and, as has been 
stated, is impervious to moisture. It is 
claimed that high-potential conductors can 
be laid at a cost one-third less than simi- 
lar sized cables in terra cotta duct, with 
the additional advantage of greater per- 
manence. The company believes that by 
the use of this compound some of the most 
serious objections to solid duct have been 
solved. Extensions to existing systems and 
corrections may be made quite readily. 

“Voltax” as a high-potential insulating 
materia] is being widely used in sheathed 
and armored cables. “Voltax,” it is 
claimed, has a very high degree of saturat- 
ing power and proves an excellent im- 
pregnator for cotton tape, and wires wrap- 
ped with it show a greater degree of in- 
sulation than vulcanized rubber. The cost 
is also materially less. The New York 
office of the Electric Cable Company is 
at 42 Broadway. 

Erie to Electrify Branches. 

The directors of the Erie railroad have 
authorized preparations for the electrifi- 
cation of the Rochester division, Roches- 
ter to Corning, including the Bath and 


Hammondsport R. R., the branch to Cone- 
sus lake, and the Mt. Morris branch, from 
Avon to Mt. Morris. 

The total mileage to be electrified will 
approximate 150 miles. The power will 
be from Niagara falls. : 
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An Efficiency Test of a Westing- 

house-Parsons Tarbine. 

The following data are taken from the 
report upon a series of performance tests 
made by Ludwig & Company, of Atlanta, 
Ga., upon a 500-kilowatt Westinghouse- 
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performed, separate electrical tests beiag 
made upon the generators in the shops of 
the builders. 

The turbine was subjected to different 


loads by means of a water absorption brake, 


operating upon the same principle as the 
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Economy Test or 500-KrLowaAtTT WESTINGHOUSE STEAM TURBINE. 
Test. Loa. | j Steam. Steam Consumption. 
= c 4 Se Vy 
No. Hours. Approximate. B. H.-P. prepo: Quality. | inches sie Brant B. HP. Hour. 
l | OF OO i Ue ttle BR 
SATURATED STEAM. 
1 -a VA 896.0) 151.2 | 99.47 28.03 | 5.908 | 14.92 
2 1, 34 584.3) 152.6 99.50 ' 28.08 8,811 14 05 
3 1 | Full 762.8, 158.2 | 99.45 | 27.70 | 10,429 | 13.68 
| | 
SUPERHEATED S8TEAM. 
5 | 1 | Full | 163.9) 158.3 | | 28.0 | 9,834 12.22 
` 105.2 Degrees Superheat. : 
REDUCED VACUUM. 
| t 
6.. | 1 ! Full | 722.9] 148 8 | 99.53 28.08 | 10,781 | 14.91 
4.0 1 114 145 5! 142.6 ' 99.58 28.30 10,429 15.08 
7 | i| Full | 678 7 148.9 | 98.73 | 24.10 | 10,764 15.88 
i eS ee | 


Parsons steam turbine, while it was at the 
shops of the Westinghouse Machine Com- 
pany, East Pittsburg, Pa. 

The turbine was designed to develop 
normally 750 brake-horse-power, with a 
steam pressure of 175 pounds at the tur- 
bine throttle, 150 degrees Fahrenheit su- 
perheat, twenty-eight-inch vacuum abso- 
lute, +. e., (reduced to thirty inches baro- 
meter) and when running at a speed of 
3,600 revolutions per minute. 

These tests were made to determine the 
fulfilment of the builder’s guarantees and 
the general runming qualities of the tur- 
bine under ultimate conditions of service. 

Although the turbine will eventually 
drive a 500-kilowatt polyphase generator 
of the revolving field type, it was particu- 
larly desired to obtain results at the tur- 


bine shaft. Consequently, brake tests were « 


Prony brake; results were computed in like 
manner. 

During saturated steam tests approxi- 
mately dry steam was ensured at the tur- 
bine by slightly superheating the steam 
leaving the boilers. Its quality was de- 
termined by a throttling calorimeter in the 
usual manner. No corrections for moisture 
were made in the economy tests on ac- 
count of the very small amount of moisture 
present. 
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The steam used by the turbine was 
passed into a surface condenser and the 
condensation weighed by the alternate tank 
method, proper corrections being after- 
ward applied. Condenser leakage was 
averaged from tests made before and after 
the economy tests. Gland leakage was like- 
wise separately determined; also differ- 
ences in height of water in hot well of 
condenser before and after test were al- 
lowed for. 

Observations of steam pressures and 
temperatures were made close to the tur- 
bine throttle; vacuum directly at the tur- 
bine exhaust. Speed was determined by 
a positively driven reciprocating speed 
counter. All steam pressures referred to 
in this report are gauge pressures, not 
absolute. 

The complete results obtained under dif- 
ferent conditions are summarized in the 
accompanying curve sheet No. 1. The 
extremely flat water rate curve should be 
noted and the uniform character of results 
shown by the total water line. 

A comparison of tests Nos. 3 and 5 
shows that the steam consumption de- 
creases 1.46 pounds per brake-horse-power, 
with 105.2 degrees superheat. This cor- 
responds to about 10.2 per cent decrease 
per 100 degrees. It will, however, be ob- 
served that the vacuum in test No. 3 was 
0.3 inch low, and for accurate results it 
is necessary to correct for this vacuum. 
Numerous tests have shown that the steam 
consumption of Westinghouse-Parsons 
steam turbines changes from three and 
one-half to four per cent per one-inch 
vacuum. The decrease in steam consump- 
tion then works out about 9.2 per cent 
per 100 degrees. Applying this correc- 
tion in turm to the water rate obtained 
with superheated steam, it appears that 
under the conditions for which the tur- 
bine was designed, namely, 150 degrees su- 
perheat, the water rate would have been 
4.1 per cent lower than observed, 1. e., 
11.7 pounds per brake-horse-power-hour. 

The general effect of increasing vacuum 
is to lower the steam consumption more 
rapidly as higher vacua are reached. Con- 
versely, with vacuum below normal the 
steam consumption will increase less rap- 
idly as the vacuum falls. Tests Nos. 3, 
6 and 7 furnish the following resulte: 


Test Load Vacuum Inches 


| Steam Consumption, Pounds. 
fs E Sie ee 
No. B. H.-P. 
! | ees. | Actual | At 715 B. H.-P. 
3 | 762 i 27.70 | 13.68 18.78 
6 723 26.03 | 14.91 14.90 
7 679 24.10 15.86 15.60 
n. ee er 


Total decrease in vacuum, 3.6 
Increase in water rate, 1.82 
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On account of the different loads car- 
ried during the several tests it is neces- 
sary to reduce the water rates to the same 
basis, namely, to a given load, which has 
been done in the last column for ap- 
proximately full load. This may be done 
graphically, as shown. òn curve sheet No. 
1. From these results we obtain: 


Total increase in watı r rate per one inch 
decrease in vacuum, in per cent of 
original water rate = 8.67 per cent 
27.7 to 26° vacuum = 4.87 i 
26.0 to 24.1" “‘ = 2.44 á 

These results indicate the desirability of 
high vacuum ; also, should the vacuum fall 
considerably for any reason the result 
would not affect the economy relatively as 
much as for a small decrease. 

The steam consumption at no load is 
shown by the following table: 


Steam Pressure 


Test Number. Load, H.-P. | Pounds. 


5.8 159 


| 


——— 


The light load shown during this test 
is caused by the friction and windage in 
the water absorption brake. 

The above steam consumption, corre- 
sponding with practically no-load run of 
the turbine, represents the amount re- 
quired to overcome the internal losses, and 
a comparison of this test with full load 
test No. 3 shows this no-load steam con- 
sumption amounts to seven per cent of 
the full-load steam consumption with satu- 
rated steam. 

Assuming that these losses remain con- 
stant up to full load, the practical effi- 
ciency of the turbine will be ninety-three 
per cent and the steam consumption per 
indicated horse-power will then be 12.7 
pounds per horse-power of saturated steam 
and 10.75 pounds with 150 degrees super- 
heat, these figures being mainly of com- 
parative interest. 

The speed-regulation test showed un- 
usually good governor performance under 
wide ranges of load. Curve sheet No. 1 
shows the speed characteristic. The slight 
change in curvature at about full load 
corresponds to the point at which the sec- 
ondary valve commences to open. 

The extreme speed variations were as 
follows: 


One-half load to one and a half overload : 


No load to full load : 


No load to one and one-balf overload : 


Repeated tests with full load suddenly 
thrown off and on gave the following re- 


sults: 
Extreme 


Speed 
Variation : 
From no load to full load, 8.0 per cent 
' full load to no load, 2.6 
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A special test was made on the per- 
formance of the automatic safety stop, with 
which the turbine is equipped, to prevent 
its running away in the event of any 
accident to the governor mechanism. The 
stop was designed instantly to cut off the 
steam should the speed from any cause 
rise above a predetermined limit. This 
mechanism was brought into action by 
holding down the governor by hand until 
the speed rose sufficiently to trip the valve. 
During the above test the safety stop op- 
erated at 3,780 revolutions per minute, 
corresponding to about five per cent above 
the normal running speed of the turbine. 

The turbine was designed to sustain 
a continuous load of fifty per cent above 
full-load rating. A test was made at this 
load and at twenty-six instead of twenty- 


Steam Consumed 


Quality of Steam, p 
Per Cent. Vacuum Inches. per Hour. Lbs. 
99 51 | 27.99 712 


eight-inch vacuum. The turbine easily 
sustained this for one hour at an over- 
load of over fifty per cent, with an in- 
crease in steam consumption of but 0.17 
pounds per brake-horse-power-hour, which 
is equivalent to but one and one-half per 
cent increase above the full-load steam 
consumption. The speed curve (see curve 
sheet No. 1) shows that through the as- 
sistance of the automatic secondary valve 
the limit of capacity of the turbine, even 
at low vacuum, is considerably in excess 
of the fifty per cent overload carried on 
test. : 

These tests also indicate that under 
practical conditions of service (where the 
vacuum is liable to fall from twenty-eight 
to twenty-six inches on overloads) the 
steam consumption of the turbine between 


one-half load and fifty per cent overload 
varied by only four and one-half per cent 
from the average. With a uniform degree 
of superheat the variation would pre- 
sumably be still less. 

The general operation of the turbine 
and valve and governing mechanism 
throughout the tests was satisfactory in 
every respect and quite suited to the serv- 
ice intended. No vibrations were per- 
ceptible, although the turbine was not se- 
cured to its foundations or engine room 
floor by other means than its own weight. 


84.3 R.P.M. or 2.3 per cent 
108.4 ts “ 8 0 E 
124.7-° * 3.4 Á 


The tests show a high efficiency with 
the use of steam, ample overload capacity 
and a speed regulation well suited to elec- 
trical work. All of the guarantees made 
have been more than fulfilled and even 
under less advantageous conditions than 
specified by the builders. 


The Electric Service Supplies 
Company. 

Under the name of the Electric Service 
Supplies Company, several well-known and 
well-established firms will be consolidated. 
The companies interested in the merger 
are the Mayer & Englund Company, 
Philadelphia, Pa.; Porter & Berg, Chi- 
cago, Ill.; Garton-Daniels Company and 
the Electric Devices Company, Keokuk, 
Towa. 

The company will continue to handle 
as specialties railway supplies and ma-. 
terials. Each of these firms has for years 
been distinctive in its particular territory. 
By the consolidation of these interests the 
Electric Service Supplies Company will 
have eastern and western warehouses and 
sales departments, with a manufacturing 
department. The business of each of 
these departments will be continued as at 
present, and under the same management. 

The business of the Mayer & Englund 
Company was founded in 1895 by C. J. 
Mayer and A. H. Englund, with offices 
in the Betts Building, Philadelphia, Pa. 
In 1897 the business had reached such pro- 
portions that a removal to No. 10 South 
Tenth street was necessary. Here the busi- 
ness prospered to such an extent that in 
1901 it occupied the entire five stories and 
basement of this building. During that 
year these quarters were discarded, and a 
nine-story building’ with a floor area sixty 
by eighty feet, at 1020-1024 Filbert street, 
Was occupied. | | 

J. W. Porter and Max A. Berg estab- 
lished the business of Porter & Berg in 
1899, starting in the Manhattan building, 
Chicago, Ill. In 1902 the business was 
incorporated under the same name, and 
larger quarters were found in the Ply- 
mouth building, the entire second floor 
heing occupied as offices. Across the 
street, at 45 Plymouth place, is located the 
company’s wareroom, where a complete 
line of materials and supplies handled by 
the new consolidated company will be car- 
ried. 

Onc of the oldest firms in the electrical 
field, the business having been founded in 
1892 in Keokuk, is the Garton-Daniels 
Company. This company has built up a 
strong reputation for lightning arresters, 
and has been recognized as a pioneer in 
the controller regulator field. The man- 
agement of this business has been in the 
hands of J. V. E. Titus since 1895, and 
under his direct control as president since 
1903. 

The Electrical Devices Company 18 an 
allied company founded in 1901 to carry 
on the development and manufacture of 

sr regulators sold under the 
the controller regu 
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trade name of the “Automotoneer.” The 
plant at Keokuk has been greatly enlarged, 
and will be available for the manufacture 
of many specialties of the Electric Service 
Supplies Company. 

An immediate result of thie consolida- 
tion will be the carrying in its Chicago 
warehouse by the Porter & Berg depart- 
ment of a large stock of the specialties and 
standard supplies that have been sold here- 
tofore by the Mayer & Englund Company’s 
agency, and supplied from its Philadelphia 
warehouse. ‘The western trade will be 
served with these lines without delay from 
Chicago. Both the Philadelphia and Chi- 
cago stocks will be increased and enlarged 
to include a full line of all standard elec- 
trical and mechanical supplies for railway, 
light, power and mining work. 

Among the leading specialties manufac- 
tured or sold by the Electric Service Sup- 
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Largest Power Station in Japan. 

That Japan is the centre of electrical 
development in the East is evidenced by 
the installation of the largest electrical 
generating station in the Empire which 
the Tokio Electric Light Company now 
has under construction. This company al- 
ready operates a steam-driven plant in the 
city of Tokio and the new plant will meet 
the increasing demand for power. The 
new plant, contracts for which have been 
recently closed, is located on the Tama- 
gawa river, about twenty-five miles from 
Tokio, with which it will be connected by 
high-tension transmission lines, operating 
at a higher voltage than has been at- 
tempted heretofore in Japan. 

At the station the main generating ap- 
paratus will consist of five 3,900-kilowatt 
Siemens & Halske machines direct-con- 
nected to Escher-Wyss water-wheels. ‘The 
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from either 33,000 or 57,000 to 11,000 
volts. The arrangement is thus suitable 
for the transmission voltage which is at 
present planned, and likewise will meet 
future needs when the transmission volt- 
age is increased to 60,000. In the sub- 
station as in the main generating plant 
the switchboard will be furnished by the 
General Electric Company. From this 
station on the outskirts. of the city all 
wires will be laid underground to various 
small distributing stations located about 
the city, transmission being at 11,000 
volts. As in the case of all electrical in- 
stallations in Japan the work is subject to 
a rigid government inspection, both be- 
fore and after construction. This rule 
is an interesting one and covers all work 
of this character whether it is fostered 
by private companies or the Japanese gov- 
ernment. 


C. J. MAYER. 


plies Company are the following: Pro- 
tected rail bonds, Keystone overhead ma- 
terials, Garton-Daniels lightning arresters, 
the ‘“Automotoneer,”’ trolley vestibule 
shades, Nuttall gears, pinions, trolleys and 
trolley repairs, International registefs, reg- 
istering fittings, enameled badges, Brady 
Brass Company’s motor bearings, journal 
boxes and check plates, Lyon sheet-steel 
gear cases, Sterling varnishes, Crouse- 
Hindg headlights, Locke high-tension insu- 
lators and pins ; Speer carbon brushes; and 
in addition to this there will be sold a 
complete line of supplies for the electrical 
trade. 

The officers of the Electric Service Sup- 
plies Company will be as follows: Presi- 
dent, C. J. Mayer; first vice-president, J. 
W. Porter; second vice-president, J. V. E. 
Titus; secretary, Max A. Berg; treasurer, 
A. H. Englund. Each of these officers 
will be in charge of practically the same 
department of the business as heretofore. 

When the new organization is completed 
it will have sales oifices in the following 
cities: Boston, New York, Philadelphia, 
Pittsburg, Cleveland, Chicago, Atlanta, 
Birmingham, New Orleans, St. Louis, 
Keokuk, Kansas City, San Francisco and 
Los Angeles. 


A. H. ENGLUND. 


generators will deliver fifty-cycle current 
at 6,600 volts. All high-tension switches 
are of the well-known General Electric, 
H-3 oil type, motor-operated and electrical- 
ly controlled from a separate five-panel 
bench-board. This system of remote con- 
trol is also carried out for the rheostats 
and circuit-breakers, which are also oper- 
ated from the bench-board. This switch- 
board will be furnished by the General 
Electric Company and is similar to one 
used in the New York Interborough sta- 
tion. The transformer equipment at the 
generating end of the line consists of nine 
2,000-kilowatt General Electric transform- 
ers, arranged for stepping up the voltage 
to 35,000 for transmission when connect- 
ed in delta or 57,000 when Y-connected. 
For the present the current will be trans- 


mitted at about 40,000 volts, but eventual- 


ly 60,000-volt transmission is planned. 
The receiving station will be located just 
outside the city and will contain the main 
step-down transformers, which are also 
furnished by the General Electric Com- 
pany. The initial installation for the sub- 
station will consist of nine 1,800-kilowatt 
units adapted to step down the voltages 


J. W. PORTER. MAX 


A. BERG. J. V. E. Titus. 
The New Plant of the Leeds 
& Northrup Company. 

The rapid growth of the Leeds & 
Northup Company, of Philadelphia, is in- 
dicated by the accompanying illustrations, 
which show the new quarters recently oc- 
cupied by this firm. The building was 
designed and built to meet the special re- 
quirements of construction and adjusting 
electrical measuring instruments. It has 
embodied in it many features of interest. 
The location, at 4901 Stenton avenue, 18 
away from the thickly settled part of the 
city and has, therefore, all the advantages 
of ample light and freedom from dust. In 
selecting the site for location, a lot of 
sufficient size to allow for future expan- 
sion was acquired. 

The main structure is 110 feet by 5? 
feet, three stories in height, fireproof in 
construction throughout and has all pro- 
vision for the comforts of the employé. 

The laboratory occupies eighty-five feet 
of the third floor, and by means of sky- 
lights in addition to numerous side w10- 
dows, an abundant supply of light, so es- 
sential for work of precision, is furnished. 
The illustration shows the morth side, 
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which is practically a duplicate of the 
south side. Careful study has been given 
to the arrangement, distribution and in- 
sulation of the circuits for use in current, 
potential and general testing work. This 
current is furnished by a large battery of 
storage cells, the terminals of which are 
connected to a specially constructed mer- 
cury switchboard. This switchboard per- 


mits grouping the cells in any desired com- 
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In conjunction with the laboratory, but 
in a separate building, provision has been 
made for work in high temperature meas- 
urement. a 

The shop occupies eighty-five feet of 
the second floor and is electrically driven. 


The equipment of tools and machines is 
specially adapted for the production of 


electrical measuring instruments. Coop- 
erating with the shop and laboratory is 
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bination for any particular circuit. The 
battery room is shown at the end of the 
laboratory, on the right, with the charging 
panel outside. The mercury switchboard 
18 not visible. All calibrating and stand- 
ardizing apparatus is permanently set up 
In circuit with galvanometers best adapt- 
ed for the demands to be made upon them. 
It will be noted from the illustration that 
the type “H” galvanometer is extensively 
used, ° 


an inspection department, through which 
all apparatus must pass before shipment 
can be made. This inspection is most 
rigid, involving both mechanical and elec- 
trical tests, and thus ensures the highest 
standard of workmanship, material and ad- 
justment. | 

The basement is taken up by the heat- 
ing and lighting plant, shipping room, 
locker room and washroom for the me- 
chanics, fireproof vault for records and a 


1.—ExTERIOR View. 2.—SELLING DEPARTMENT OFFICE. 


545 


well-lighted room fifty-two feet by fifty-five 
feet for future manufacturing purposes. 

The draughting and designing depart- 
ment is located on the second floor so as to 
be in close touch with the shop. In this 
department are filed accurate records and 
drawings of-all apparatus manufactured. 
The sales office, stockroom and show- 
room are located on the third floor. In 
the showroom are displayed, in easily ac- 
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8.—DRAUGHTING AND 
DERIGNING DEPARTMENT. 4.—SnHop. 5:—NortTH SIDE OF LABORATORY. 6.—LNSPECTION DEPARTMENT, 


cessible wall cases, a complete line of the 
more important instruments manufac- 
tured. In addition to this display, a num- 
ber of instruments are connected in cir- 
cuit for demonstration under actual work- 
ing conditions. 

The occupancy of the new shop and la- 
boratory has permitted the installation of 
additional machinery and an increase 1D 
their mechanical and laboratory forces. T 
a result a larger amount of manuao Ta 
stock and standard parts will be carried, 
which will ensure prompt deliveries. 
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DOMESTIC AND EXPORT. 


SOUTHERN NEW ENGLAND TELEPHONE COMPANY IN- 
CREASES STOCK—The board of directors of the Southern New 
England Telephone Company decided on March 27 to issue $500,000 
worth of new stock of the $1,000,000 issue that was voted in 
January. The other $500,000 will be issued about October, making 
the present stock issue about $6,000,000. The legislature has author- 
ized the company to issue up to $10,000,000. It was voted by 
the directors on March 27 that stockholders would have to pay $120 
a share for the new stock, although the par value is only $100. 


PACIFIC GAS AND ELECTRIC COMPANY PURCHASES STOCK 
OF THE MUTUAL ELECTRIC LIGHT COMPANY—The purchase 
of the stock of the Mutual Electric Light Company by the financiers 
controlling the Pacific Gas and Electric Company has been com- 
pleted. The sale has not been made directly to the light and 
power company, but the stock has been turned over to a new 
corporation organized under the laws of Nevada and called the 
California Investment Company. With the exception of the San 
Francisco Coke and Gas Company, the Pacific Gas and Electric Com- 
pany now controls the light and power business of the coast. 


MEXICAN ELECTRICAL NOTES—The state of Chihuahua has 
granted to Colonel W. C. Green, of New York city, and associates 
a concession to build mills, smelters, telegraph and telephone lines, 
wagon roads, and to acquire water rights, and authority to con- 
demn property necessary to be used in the exercise of the rights 
granted. This is said to be one of the most valuable concessions 
ever granted by that state. It is rumored that a company organ- 
ized in England has purchased the Portezuelo waterfalls in the 
state of Mexico for the purpose of installing an electric power plant 
and transmitting the energy to Mexico City. These falls can develop 
at least 10,000 horse-power. The new company is to be known 
as the Compania Electrica Anglo-Mexicana. 


LA CROSSE (WIS.) POWER PLANT INCREASES ITS UTILI- 
TIES—The La Crosse Hydroelectric Light and Power Company, 
which was incorporated a few months ago with a capital of $1,000,000, 
has increased its capitalization to $5,000,000 and secured authority 
to establish manufactories in Wisconsin cities. It has also changed 
its name to the La Crosse Water Power Company. The following 
officers have been elected: Samuel Insull, president; E. G. Boynton, 
vice-president; Orlando Holway, secretary. The original purpose 
of the company was to transmit electricity from Mormon Riffies, 
near Black river falls, to La Crosse, a distance of about fifty miles. 
Already the work of clearing the ground at Mormon Riffles has 
been begun, and work on the construction of a dam that will 
give a water head of ninety feet will be started this spring. 


LONDON UNDERGROUND ELECTRIC—The Underground Elec- 
tric Railways Company, London, England, purposes increasing its 
borrowing powers by $25,000,000. The last report, for June 30, 
showed that $47,381,500 had been spent on railway construction, 
power-house, etc., while the amount received through shares and 
loans was $51,100,000. It is nearly eighteen months since any 
fresh capital was raised. The loan capital consists of $35,009,000 
in five per cent profit-sharing notes and $3,500,000 in four and 
one-half per cent debentures. The proposed increase will make 
the total $63,500,000. At the opening of the Baker Street-Waterloo 
Railway division on March 10, Mr. Edgar Speyer expressed the 
expectation that the whole of the London Underground Electric 
Railways system would be in operation by the spring of 1907. 


CONTINUOUS ELECTRIC SERVICE BETWEEN PITTSBURG, 
PA. AND WHEELING, W. VA.—By the incorporation of the 
Steubenville & East Liverpool Railway and Light Company at 
Columbus, Ohio, the last step has been taken which ensures a con- 
electric interurban railway service between Pittsburg, Pa., 


tinuous 
The incorporators are Van Horn Ely, presi- 


and Wheeling, W. Va. 
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dent of the American Electric Railway Association, and president 
of the East Liverpool Traction and Light Company; Edward Mc- 
Donnell, Buffalo, N. Y.; J. C. Rothery, Niagara Falls, N. Y.; Charles 
A. Smith, Pittsburg, Pa., and George H. Owen, New York. The 
rights of way for the continuation of the East Liverpool line to 
Toronto, Ohio, have been secured. The incorporation at Harris- 
burg, Pa., recently of the Beaver & Ohio Valley Traction Company 
by officials of the Pittsburg Railways Company means that the 
latter company will build an extension from Beaver City, Pa., to 
the state line at Smith’s Ferry, Pa., where a connection will be 
made with the East Liverpool lines. 


BIG INTERURBAN SYSTEM PLANNED FOR SOUTHERN 


IOWA COUNTIES—lIt is announced that prominent business men ‘ 


of four southern Iowa counties met in Des Moines recently and 
organized an interurban railway company called the Iowa Gas- 
Electric Railway Company, which will have headquarters in Des 
Moines. The line is to be the connecting link in the proposed 
chain of interurban roads from Sioux Falls, S. D., to Kansas City. 
Mo. The Iowa company’s line will be laid in Adams, Taylor, 
Adair and Madison counties, and will connect with Des Moines 
through the Winterset interurban. The main line will be from 
Adair, on the northern line of Adair county, to Corning, in the 
southern part. of Adams county; running through Carbon and 
Fontanelle. A branch line tapping the whole system will be run 
from Fontanelle to Greenfield and Winterset, and thence by the 
other road into Des Moines. The survey of the new line has been 
begun. John W. Budd, the present city engineer at Des Moines, 
Ia., will have charge of laying out the lines. 


BIG TROLLEY MERGER PLANNED—A consolidation of 541 
miles of Illinois and Wisconsin traction lines, with more than 
$20,000,000 capital, is contemplated by Cleveland men who are 
identified with the recent merger of the Aurora, Elgin & Chicago 
Railroad Company, the Elgin, Aurora & Southern Traction Company 
and the Cook County & Southern Railroad Company, making 154 
miles of track. The projected consolidation will afford continuous 
traction connection from the heart of Chicago west to Dubuque, 
Iowa, north to Madison, Wis., and south to Plano and Joliet, 11l. 
The following lines are said to be included in the merger, aside 
from the three subsidiary lines of the Aurora, Elgin & Chicago; 
Elgin & Belvidere; Belvidere, Rockford & Freeport; Rockford, Beloit 
& Janesville; Janesville & Madison; Geneve & Freeport; Aurora & 
De Kalb; Aurora, Plainfield & Joilet; Yorkville & Plano; Carpenters- 
ville & Crystal Lake; Freeport & Dubueque. A possible later acquisi- 
tion is the Chicago, Kenosha & Milwaukee Electric Railway. The 
syndicate has entrance to Chicago over the Metropolitan West Side 
Elevated and may secure another over Northwestern Elevated when 
its Evanston extension is completed. The Aurora, Elgin & Chicago 
Railroad Company has called a special meeting for June 16 to vote 
on a $25,000,000 bond issue. 


ENGINEERING SOCIETIES. 
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MADISON BRANCH OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—The March meeting of the Madison, 
Wis., branch of the institute was held on Thursday evening, March 
15, at the hall of the H. L. Doherty Club, and the subjects of 
“Telephone Engineering” and “Aerial Cable Construction for Tele- 
phone Exchanges” were discussed by the members present. Mr. 
J. B. Kommers abstracted Mr. Carty’s paper on “Telephone Engi- 
neering,” and Mr. C. W. Burkett presented a paper on “Aerial 
Cable Construction for Telephone Exchanges.” At the conclusion 
of his paper Mr. Burkett showed a series of lantern slides, com- 
paring the old methods of open wiring previously employed with 
the much neater and more permanent construction with the use 
of cables. The meeting was very well attended and the subjects 
discussed to a considerable extent. A short social meeting fol- 
lowed the reading and discussion of the papers. 
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OBITUARY NOTICES. 


MR. GEORGE LOTHROP BRADLEY, a retired business man, 
who had lived in Washington, D. C., for twenty years, died there 
on Monday, March 26. He was sixty years old. Mr. Bradley was 
one of the organizers of the Bell Telephone Company, and was 
identified with other large corporations. He had a summer home 
at Pomfret, Ct. l 

MR. GEORGE O. WHEATCROFT, assistant, secretary and treas- 
urer of the Milwaukee (Wis.) Electric Railway and Light Com- 
pany, and for thirty-seven years identified with the street car com- 
panies of Milwaukee, died on March 21, aged fifty-six years. Mr. 
Wheatcroft was born in Matlock, Bath, Derbyshire, England, June 
14, 1850. Thirty-eight years ago he came to the United States, 
settling in Milwaukee. 


MR. AUGUST O. BUSTROM, well known as a chemist, mathe- 
matician and electrician, and for many years a mechanical expert 
in the navy department and an inventor of an improved turret 
system now in use in the United States navy, died at his home 
in Washington, D. C., on Monday, March 26, aged fifty-nine years. 
Mr. Bustrom was a native of Sweden, and came to the United 
States at an early age. He was graduated from the Rensselaer 
Polytechnic Institute in civil engineering, and entered the navy 
department in 1877. 

MR. G. MARTIN BRILL, president of the J. G. Brill Company, 
street car builder, Philadelphia, Pa., died of apoplexy on Satur- 
day afternoon, March 31, at his home in Merion, Pa. His illness 
and death were entirely unexpected. Mr. Brill has been a con- 
spicuous figure in industry for a long time, and it was he who 
enlarged the business of the Brill plant until it was necessary to 
acquire a very large acreage upon which to locate the present 
Philadelphia plant. He was also the leading figure in the establish- 
ment of subsidiary companies throughout the United States and 
England. Mr. Brill was born in Bremen, Germany, in 1844, and 
with his father came to this country at the age of two years. After 
a public school education he became apprenticed to Murphy & Alli- 
son, of Philadelphia. In 1868 with his father he established the 
Brill works at Thirty-first and Chestnut streets, Philadelphia. 
Their success was assured from the first, and the plant grew 
rapidly. Before the father’s death, in 1888, the firm became incor- 
porated as the J. G. Brill Company, and following that year Mr. 
Martin Brill became its president, maintaining the position until 
his death. In addition to being president of the J. G. Brill Com- 
pany, Mr. Brill was a director in the American Car Company, the 
J. C. Kuhlman Car Company and the J. C. Stephenson Company. 
He was also vice-president of the Nova Scotia Development Com- 
pany, president of the Halifax & Yarmouth Railway and a direc- 
tor in the Merchants’ National Bank, of Philadelphia. He was a 
member of many clubs, including the New York Club, New York; 
Union Club, Chicago; St. Louis Club, St. Louis; Manufacturers’, 
Powelton and Merion clubs. He is survived by his widow, one 
son, Martin Herman Brill, and three daughters. They are Mrs. 
Daniel H. Watts, of Overbrook, and Miss Florence and Miss Julia 
Brill. 

NEW PUBLICATIONS. 


RECENT PRACTICE IN THE ERECTION OF LIGHTNING 
CONDUCTORS—The Weather Bureau of the Department of Agri- 
culture, Washington, D. C., has issued a pamphlet prepared by Mr. 
Willis L. Moore, chief of the bureau, on “Recent Practice in the 
Erection of Lightning Conductors.” The pamphlet describes the 
arrester system as at present installed on the Washington monn- 
ment, Washington, and gives a full abstract of the recent light- 
ning research report made to the Royal Institute of Architects, of 
Great Britain. The apparent decrease in the use of lightning con- 
ductors is considered briefly, and it is said that if a building be 
insured against loss by fire or lightning it does not seem advisable 
to go to the additional expense of erecting lightning rods. 

THE BAKER STREET & WATERLOO RAILWAY—A complete 
description of the latest tube railway in London, England, which 
appeared in the Tramway and Railway World, of London, has been 
issued from the offices of that journal in pamphlet form. This 
- Pamphlet consists of twenty-eight pages, thirteen and one-half 
by ten inches, and includes over forty illustrations printed on glazed 
paper. Among the views is a full-page illustration of the power 
Station at Chelsea, which, when completely equipped, will contain 
turbine generators capable of supplying 80,000 horse-power. The 
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energy for the Baker Street & Waterloo Railway and its asso- 
ciated lines will be supplied by this station. Particulars are 
given in the article concerning the tunnel construction, permanent 
way, power supply, stations and rolling stock. 

BLECTRICAL SECURITIES. 

A moderate increase in speculation last week strengthened the 
opinion that the real sentiment of the market was distinctly bullish. 
While the price movements alternated up and down, the general 
net result was in the form of a gain. The decided lull of a couple 
of weeks ago, followed by this renewed activity and confidence, bids 
fair for a spring bull campaign, which, if inaugurated, will no 
doubt have a following of considerable strength. ‘The coal labor 
situation, which has been a decidedly adverse factor as regards 
speculation, has improved very much during the last few days of 
the week, and the indications are that whatever trouble there may 
be will be of short duration, and that the outcome will be a sched- 
ule which will be binding for some time. The railroad business 
indicates no contraction in business activity, gains being announced 
both in gross and net by nearly all the leading systems. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 81. 


New York: Closing. 
Allis-Chalmers cOMMON................0000. 21% 
Allis-Chalmerg preferred.................... 8 
Brooklyn Rapid Transit.................... 8836 
Consolidated GaS........ 0... ccc cee eae 143% 
General Electric. ........... 0... ce cece ences 172 
Interborough Rapid Transit................. 231 
Kings County Blectric..............000ccces 175 


Mackay Companies (Postal Telegraph and 


Cables) common............... cece aces 61% 
Mackay Companies (Postal Telegraph and 

Cables) preferred.............. cc cece 73 
Manhattan Blevated.............. ccc eee 156 
Metropolitan Street Railway................ 116 
New York & New Jersey Telephone........ 153 
Western ‘Union ).1s 2 3be shoe be hae seus 91% 
Westinghouse Manufacturing Company...... 158 


The stock of the Kings County Electric Light and Power Com- 
pany, of Brooklyn, is evidently held in very strong hands. The 
offered price of $175 per share has failed to dislodge any of it, 


and it is authoritatively stated that the present dividends will con- 


tinue on the increased capitalization. The company’s business is 


growing steadily. 

The directors of the New York & New Jersey Telephone Com- 
pany have declared the regular quarterly dividend of 1% per cent, 
payable April 14. The books of the company closed on April 5 and 
will reopen April 16. 

The annual stockholders’ meeting of the General Electric Com- 
pany will be held in Schenectady, N. Y., on May 8. Books close 
April 11 and reopen May 9. 

At the Consolidated Gas directors’ meeting nothing but routine 
business was transacted. No action was taken on the dividend. 


Boston: Closing. 
American Telephone and Telegraph......... 138% 
Edison Electric Illuminating................ 247 


Massachusetts Electric............. 0.00000 68 


New England Telephone.................... 140 
Western Telephone and Telegraph preferred. 89% 
Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common............ 17% 
Electric Storage Battery preferred........... 17% 


Philadelphia Blectric....................... 8 


Philadelphia Rapid Transit................. 29% 
United Gas Improvement.................... 95 
Chicago: Closing 
Chicago Telephone.................... 0c ee 116% 
Chicago Edison Light....................06. 153 
Metropolitan Elevated preferred............. 69 
National Carbon common................... 88 
National Carbon preferred..................- 115 
Union Traction common..................06. 5 
Union Traction preferred................... 18 
EDUCATIONAL. 


ELECTRICAL ENGINEERING SOCIETY OF THE MASSA- 
CHUSETTS INSTITUTE OF TECHNOLOGY—The Electrical Engi- 
neering Society of the Massachusetts Institute of Technology at a 
recent meeting listened to an address by Dr. C. E. Lucke, of Colum- 
bia University, on gas engines. The speaker described the various 
types of American engines which are now made in sizes up to 3,000 
horse-power, and discussed in some detail the installation of Koert- 
ing engines now being made by the Boston elevated system. 
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NEW INCORPORATIONS. 
BATAVIA, I[OWA—Batavia Telephone Company. $25,000. 


DES MOINES, IOWA—Grafton Telephone Company, of Grafton. 
$10,000. 


COLUMBUS, OHIO—Eaton Telephone Company. Increased from 
$60,000 to $100,000. 


COLUMBUS, OHIO—Ada Telephone Exchange. Increased from 
$100,000 to $125,000. 


ADENA, OHIO—Adena Exchange Telephone Company. Increased 
from $20,000 to $100,000. 


LANSING, MICH.—Queen City Electric Light and Power Com 
pany, Traverse City. $6,000. l 


SEATTLE, WASH.—New World Electric Company. $3,000,000. 
Incorporators: G. L. Tanzer, N. L. Smith and W. R. Williams. 


AUGUSTA, ME.—Pembroke Power Company. To supply gas and 
electricity. $50,000. Officers: president, H. L. Cram; treasurer, 
A. F. Pine. i 


INDIANAPOLIS, IND.—The Andrews Light and Water Company, 
Andrews. $10,000. Directors: Henry B. Thornton, W. E. Nichols 
and John H. Moore. 


EDWARDSVILLE, ILL.—Madison County Light and Power Com- 


pany, Edwardsville. $100,000. Incorporators: Charles Zulick, B. E. 
Bramble, George M. Mattis. 


HELENA, MONT.—Dinsmore Agricultural and Development 
Company. To operate electric power plants, telegraph lines, water- 
works, mines, ete. $3,000,000. 


OKOLONA, OHIO—The Farmers’ Mutual Telephone Company, of 
Okolona, Henry county. Incorporators: F. H. Heilman, Isaac F. 
Durham and others. No capital. 


UNIONTOWN, PA.—The Uniontown & Bridgeport Traction Com- 
pany. To build a street car line from Uniontown to Bridgeport, 
Pa., about twelve miles. $600,000. 


CINCINNATI, OHI1O—Cincinnati Light, Heat and Power Com- 
pany. $100,000. Incorporators: Guy W. Mallon, H. H. Bechtel, E. R. 
Stearns, C. W. Cole, Cyrus E. Meade. 


LAKEPORT, CAL.—Lake County Electric Power Company. 
$100,000. Directors: Wilbert P. Mariner, Herbert V. Keeling, M. S. 
Sayre, A. H. Spurr and B. H. Henderson. 


RIPLEY, OKLA.—Cimarron Telephone Company. $5,000. In- 
corporators: Edward A. Harley, T. and E. R. Davis, of Kingfisher; 
Elmer J. and M. M. Solomon, of Coldwater, Kan. 


GUTHRIE, OKLA.—The Virden Electric Company, of Virden, 
Caddo county. $10,000. Incorporators: Samuel Black, of Leal; E. 
C. Englehart, of Virden; Roy Black, of Minco, I. T. 


COLUMBUS, OHIO—The Buckeye Lake Home Telephone Com- 
pany, of Thurston. $10,000. Incorporators: William F. O’Gara, H. 
C. Chapin, W. R. Nutt, W. G. Palmer and H. J. Brown. 


MOUNT TABOR, ILL.—Mount Tabor Mutual Telephone Com- 
pany, Mount Tabor. $2,500. To operate a telephone system. Incor- 
porators: Albert Stewardson, J. W. Fleming, Levi Moorts. 


GUTHRIE, OKLA.—Farmers and Merchants’ United Telephone 
Company, of Richmond, Woodward county. $10,000. Incorporators: 
J. W. Goodhue, T. F. Guffey, J. H. Smart and J. H. Carmony. 


ENID, OKLA.—The Skeleton Rural Telephone Company, of 
Enid. $450. Directors: H. A. Thompson, J. J. Field, J. H. Gibson 
and E. A. Roever, of North Enid, and H. E. Whebman and H. P. 
Carter, of Enid. 


PIERRE, S. D.—Sheep Canyon Telephone Company, Hot Springs. 
To build a line from Hot Springs to Oelrichs. $5,000. Officers: 
president, W. F. Wyatt; vice-president, F. M. McClelland; secretary- 
treasurer, C. E. McClelland. 


DALLAS, TEX.—Hubbard City Light and Power Company. To 
maintain an electric light and power plant in the city of Hubbard, 
Hill county. $10,000. Incorporators: William Burr, J. N. Dubois 
and W. A. Atchison, of Dallas. 


PIERRE, S. D.—Highland Telephone Company, Oak Gulch, Day 
county. To construct lines in Day, Brown and Spink counties. 
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$20,000. Incorporators: John D. Hutchinson, John Owen, John Heyd- 
lauff and Alfred A. Taylor, all of Oak Gulch. 


SPRINGFIELD, ILL.—Murphysboro & Benton Railway Company. 
$25,000. Incorporators: John G. Hardy, Willard Wall, Charles L. 
Ritter, John M. Herbert and J. N. Craine. To build an electric line 
between Benton, in Franklin county, and Murphysboro. 


PORTLAND, ORE.—Astoria and Coast Interurban Company. To 
build a steam or electric road from Astoria to Seattle. $300,000. 
Incorporators: Charles M. Cartwright, William L. Dudley, Edgar 
J. Daly, Sanderson Reed, B. F. Allen, J. Frank Watson. 


SHELBY, OHIO—The Shelby Traction Company, of Shelby, Rich- 
land county. $10,000. Incorporators: J. E. Will, H. K. Beck, J. W. 
Williams, A. H. Anderson and A. C. Morse. To build an electric line 
with termini at Plymouth and Crestline, passing through Shelby, 
with lines diverging from Shelby to Ashland and Bucyrus. 


SPRINGFIELD, ILL.—Serento & Reno Railway Company, Chi- 
cago. $50,000. To be constructed from Serento to Reno, both in 
Bond county, Ill. Incorporators and first board of directors: Joseph 
A. Connell and John M. Derling, of La Grange, Ill.; Charles V. Car- 
penter, Downers Grove, I1l.; Lars B. Larsen, Chicago, Ill.; Herbert 
Haase, Western Springs, Ill. 


MEMPHIS, TENN.—The Spring River, Ash Flat & Franklin Elec- 
tric Railway Light and Power Company. To construct a traction 
line at some point on Spring river through Ash Flat to Franklin, 
connecting with the ’Frisco railroad on Spring river, and passing 
through Sharp and Izard counties. $100,000. :Incorporators: S. L. 
Guthrie, T. W. Simpson, R. L. Hastings, I. G. Ritchie and others. 


LEGAL NOTES. 

CORPORATION LIABILITY FOR ACCIDENTS FROM USE OF 
DETERIORATED MATERIAL—A corporation maintaining poles to 
support electric wires is held, in Towne versus United Electric 
Gas and Power Company (Cal.) 70 L. R. A. 214, to perform its 
duty by furnishing pike poles for handling such poles, of the ordi- 
nary kind and in good condition, and not to be Mable for an injury 
to an employé caused by the use of a pole upon which the point has 
become blunted or dull, so that it can no longer be relied upon as 
a brace for poles which are being taken down. i | 


DEFECTIVELY INSULATED WIRES—An electric light ,com- 
pany, knowing that employés of an independent contractor engaged 
upon work for it are to be employed upon a staging in close prox- 
imity to defectively insulated wires which sometimes carry a danger- 
ous current, is held, in Stevens versus United Gas and Electric 
Company (N. H.) 70 L. R. A. 119, to be bound to use at least 
ordinary care to protect them from harm which may result there- 
from, since it owes them the same duty which it owes to those 
who come upon the property by its invitation. 


DESCRIPTIVE MATTER ALLOWABLE IN A DESIGN PATENT 
—On December 12, 1905, C. H. Duell, associate justice of the Court 
of Appeals of the District of Columbia, rendered an opinion on 
the appeal from the Commissioner of Patents by Otis A. Mygatt, 
president of the Holophane Glass Company, of New York city. taken 
by the applicant on the ground that descriptive matter may be not 
only proper, but necessary and allowable in a design patent. The 
opinion rehearses the action of the patent office examiner in reject- 
ing certain claims of the applicant because of a detailed description 
supplemental to the design. The following abstracts from the opin- 
ion are of interest as showing the gist of the matter: “that many, 
if not a large majority, of designs can be sufficiently disclosed by 
a drawing, as stated before, we do not question, nor that a claim 
of the nature suggested to applicant is in general the better form 
of claim; nevertheless, we are not prepared to hold that this is so 
in every case.” “An application of the model of the design 
and the drawing leads us to the conclusion that the design in 
question relates to that class where a description is not only proper, 
but necessary, and that the claim should carry a description of the 
salient features of the design.” “The claim presented in 
the case at bar sets out the salient features of the design. It 
gives due notice to the public as to what the applicant claims as his 
invention. It may be that it unnecessarily limits applicant's 
monopoly, but he evidently thinks not, and in the absence of any 
pertinent reference, the claim, we think, is allowable. A descrip- 
tion in accordance with the claim should be permitted. We think 
that the decision of the Commissioner of Patents refusing to allow 
the appeal claim should be, and it is hereby, reversed.” 


April 7, 1906 


PERSONAL MENTION. 

MR. CHARLES L. COLLINS has been appointed assistant super- 
intendent of the Canadian power plant of the Canadian Niagara 
Power Company. 

MR. ALBERT SPIES, who has been editor of the Electrical Age 
since January, 1904, announces that with the February, 1906, num- 
ber of this journal his editorial connection ceases. 


MR. L. K. HYNES, who has been associated with the Safety 
Heating and Lighting Company, Chicago, Ill., has resigned to become 
second vice-president of the Railway Utility Company, with head- 
quarters at Chicago. 


MR. LAMAR LYNDON will read a paper entitled “A New Method 
of Hydraulic Turbine Control” before the meeting of the Philadelphia 
section of the American Institute of Electrical Engineers on April 
9. This is a subject to which Mr. Lyndon has given a great deal 
of attention for the last two or three years. 


DR. R. B. OWENS, professor of electrical engineering, McGill Uni- 


versity, Montreal, Quebec, was a New York visitor. during the 
past week. Dr. Owens has been enjoying the shooting season in 
North Carolina with his proverbial good luck. In his rugged good 
health and sturdiness he shows the effect of his love for outdoor 
sports. ; 


MR. ALDEN M. YOUNG, vice-president Kings County Electric 
Light and Power Company, of Brooklyn, N. Y., returned on the 
Amerika Saturday from a two months’ tour in Europe. Mr. Young 
was accompanied by his family on the trip, and while away enjoyed 
quite an extensive automobile outing, visiting numerous points 
of interest in southern Europe. 


MR. DAVID H. WILSON has been appointed electrical engineer 
of the Erie Railroad, filling a newly-created office. Mr. Wilson will 
devote himself at first to work of equipping the Erie company’s 
power-house at Hornellsville, N. Y. Mr. Wilson comes from the 
American Locomotive Company, and has been trained in the shop 
as well as in schools. After serving a four-year apprenticeship 
in the Rogers Locomotive Works at Paterson, N. J., he studied 
electrical engineering at the Bliss School in Washington, D. C., 
and was later graduated from Purdue University, Lafayette, Ind. 
Before his connection with the American Locomotive Company Mr. 
Wilson was on the staff of J. G. White & Company. 


MR. W. BOARDMAN REED—On account of the increase of busi- 
ness of the Bishop Gutta-Percha Company during the last few years, 
Mr. W. Boardman Reed, who has been vice-president of this com- 
pany for the past eleven years, has resigned the position of engi- 
neer of maintenance of way and buildings of the New York City 
Railway Company, which he has filled for the past twelve years, 
to take an active part in the management of the Bishop Gutta- 
Percha Company. Mr. Reed is the eldest son of Henry A. Reed, 
the president of the company, who is one of the pioneers in 
the insulated wire and cable business. In 1882 Mr. Reed gradu- 
ated from Union College as a civil engineer, and from that time 
until 1890 was engaged in civil and 
mining engineering on lake Champlain. 
In the latter part of 1890 he engaged 
in private practice, with headquarters 
in Schenectady, constructing water- 
works for the village of Northville in 
Fulton county, N. Y., and acting as 
chief engineer for the Cayadutta Elec- 
tric Railway running between Fonda, 
Johnstown and Gloversville in Fulton 
county, N. Y. In 1894 Mr. Reed came 
to New York as engineer of mainte- 
nance of way for the Metropolitan 
Street Railway Company, this com- 
pany a few years ago being leased to 
the New York City Railway Company. Mr. Reed is prominent 
in the street railway fraternity, and has acted as consulting engi- 
neer and expert upon various matters pertaining to street railway 
Structures. As organized by Mr. Reed the maintenance of why 
department of the New York City Railway Company is probably 
one of the most efficient in the country. The difficulties entailed 
in maintaining a conduit electric structure, in view of the extraor- 
dinary traffic and other conditions in New York city, call for engi- 
neering and executive ability of a high degree. On the evening of 
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Saturday, March 31, at a dinner tendered to Mr. Reed by some of 
his friends, Mr. Henry A. Robinson, general solicitor of the New 
York City Railway Company, on behalf of the departmental heads 
of the company, presented him with a magnificent gold watch. Mr. 
H. H. Vreeland, president of the New York City Railway Company, 
in behaif of the maintenance of way and building department, pre- 
sented him with a diamond ring. In the course of his remarks Mr. 
Vreeland said: “It is a comparatively easy matter to take a per- 
fectly equipped machine, which is in proper moving order with parts 
well balanced, and operate it. But quite different to build up such 
a machine, operate it for a while and then turn it over in good 
order to his successor, as Mr. Reed has done.” Mr. Reed is a mem- 
ber of the American Society of Civil Engineers, the New York Rail- 
road Club, the Union College Alumni Association and a member of 
the executive committee of the American Street and Interurban 
Engineering Association. 


MR. W. E. MOORE, Connellsville, Pa., has been appointed a 
member of the committee for the investigation of the steam 
turbine, which is to report. to the Atlantic City convention of 
the National Electric Light Association, held from June 5 to 8. In 
order to complete the data for this report, the committee last week 
met at the office of Mr. Irving E. Moultrop, Boston, Mass. Mr. 
Moultrop has recently returned from Europe, where he went for 
the purpose of gathering data regarding turbine operation abroad. 
From Boston the committee will visit the General Electric works 
at Lynn, and the Providence Engineering works, at Providence. 
It will then proceed to Schenectady for a day at the General 
Electric works, and will visit Utica, Chicago and Milwaukee, on 
the return trip visiting the works of the Westinghouse company, 


Pittsburg, Pa. 


TELEPHONE AND TELEGRAPH. 


CHARLOTTE, N. C.—The Southern Bell Telephone and Tele- 
graph Company has purchased the Statesville exchange. 


FORESTVILLE, N. Y.—The Bell Telephone Company will build 
a line to Silver Creek. 


OLD FORT, OHIO—A movement is on for the organization of an 
independent telephone company. The new company is to be known 
as the Farmers Mutual. 


MILWAUKEE, WIS.—By official action taken at the annual meet- 
ings of the stockholders and directors of the Wisconsin Telephone 
Company, Milwaukee will again become the actual financial head- 
quarters of the company instead of Boston, Mass. 


ALLENTOWN, PA.—An automatic exchange is being installed by 
the Pennsylvania Telephone Company in Kutztown. A force of men 
is setting up additional telephone poles and stringing wires. The 
town council granted a franchise to the company a year ago. 


YREKA, CAL.—It is learned that the Sunset Telephone Com- 
pany will at once commence the work of completing a telephone line 
from Yreka to Humbug Bar, via Hawkinsville, Walker and Humbug, 
a distance of fifty miles, to connect with the Scott Valley and Happy 


Camp line. 


TOPEKA, KAN.—C. W. Roberts, president of the Independent 
Telephone Company, of Perry, has secured a franchise for the 
establishment of a telephone system at Lecompton, This system will 
connect with the lines of the Independent Telephone Company, of 
Topeka, and nearby places. 


SAUK CENTER, MINN.—The Sauk Valley Telephone Company 
has perfected its organization and has arranged for the early con- 
struction of a line through the rural district north of this city. It 
will build thirty-five miles of line during the coming summer. The 
headquarters will be in Sauk Center. 


CHRISMAN, ILL.—A company which will be known as the Citi- 
zens’ Telephone Company has been organized and will apply for a 
charter and a franchise to put in a system in Chrisman. The officers 
of the new company are: president, L. B. Bacon; wice-president, Bert 
Hartley; secretary-treasurer, D. L. Kenton. 


ANN ARBOR, MICH.—The Michigan State Telephone Company 
has given out the following statement in regard to the equipment of 
the company at the present time: It now has 1,895 feet of under- 
ground cable; 22,841 feet of aerial cable; 3.922 poles, including the 
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poles in the Ypsilanti exchange and farm lines, not including toll 
lines. The company has 3,083 miles of wire in all, including aerial 
and cables. The underground system includes 53,645 feet of conduit, 
forty-four manholes and almost three miles of trench. 


EL PASO, TEX.—The Consolidated Telegraph and Telephone 
Company will extend from Bisbee to El Paso by the time the line is 
through from Denver to El Paso, giving Bisbee connection with 
Denver. It will then extend from Benson to Tucson, Ariz., and 
between Jerome, Ariz., and Needles, Cal., and give through telephone 
connection to Los Angeles. 


OMAHA, NEB.—The Postal Telegraph Company will not only 
make extensive improvements on its equipment in Omaha, but will 
extend its lines throughout the western and southern portion of 
Nebraska. The main improvements will be the construction of a 
line from Grand Island, Neb., to Hastings, and thence to Superior. 
Another will be built to Norfolk, while a third will run through the 
southern district, extending into northern Kansas. 


MUSKOGEE, I. T.—The Pioneer Telephone and Telegraph Com- 
pany has announced a cut in the rates over its toll lines in Indian 
Territory and Oklahoma. This cut also extends to all points covered 
by these lines outside of the two territories. The reduction is forty- 
five per cent on the charges that have been made in the past. This 
company has secured control of practically all the telephone proper- 
ties in the two territories, as well as most of the toll lines. The 
system also extends into northern Texas and southern Kansas. 


ELECTRIC LIGHTING. 


PONTIAC, ILL.—N. Hamilton, of Reddick, will install an electric 
plant in that town. An i 


SAN AUGUSTINE, TEX.—A company has been organized to 
erect an electric light plant in San Augustine. 


YORKTOWN, TEX.—Koenig & Son, of Yorktown, have let the 
contract for a $16,000 electric light and ice plant, and the same will 
be erected as soon as possible. 


DOVER, DEL.—Municipal ownership of lighting and waterworks 
has proved satisfactory to Dover. The annual report shows the 
earnings for the year were $5,845.11 from the electric lights and 
$5,956.34 from the water department. 


PHELPS, N. Y.—The Phelps board of village trustees has accepted 
a proposition from the J. Q. Howe Sons’ Electric Lighting Company 


to furnish forty arc lights for street lighting, the consideration being- 


$2,200 per year for a period of five years. 


SCRANTON, PA.—The Hawley electric light plant has been sold 
at trustees’ sale to W. M. Curry for $26,000. The Title Guaranty 
and Trust Company, of Scranton, held a mortgage against the plant 
amounting to $35,000. It will be operated by Scranton parties for a 


time. 


PULLMAN, WASH.—Pu:lman is to have an improved electric 
light service. An ordinance granting a franchise for twenty years 
to M. J. Shields, of Moscow, for an electric light system in Pullman, 
was passed by the council, and the present plant was leased to Mr. 
Shields with the understanding that he is to buy it if the citizens 
vote to sell. 


TROY, N. Y.—Plans for the erection of a permanent substation 
in Amsterdam for the use of the Empire State Power Company, dis- 
tributor of Hudson river electric energy, are nearly finished and 
work will be commenced on the building within a month. The plans 
call for a brick and steel structure, with concrete foundations, 
127 by ninety-one feet and forty-eight feet high. 


GIRARD, KAN.—The Girard Electric Light and Waterworks, 
Girard, Kan., started operations on October 7, 1904, with 812 incan- 
descent lamps taken over by the city from the old Girard Gas and 
Electric Company. The plant now has 2,000 incandescent lamps 
connected up. There was recently installed a Westinghouse 200- 
kilowatt, two-phase, 2,200-volt generator and a new Kewanee boiler, 
making at the present time a battery of three boilers. There has 
also been installed a four-stage, three-inch Worthington motor- 
driven turbine pump at the bottom of a shaft 190 feet deep at the 
water level of a well 900 feet deep. This pump delivers 300 
gallons of water per minute to a reservoir with a capacity of 500,000 
gallons. Mr. Charles E Herrimss is the superintendent. 
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INDUSTRIAL ITEMS. 


THE MANUFACTURERS’ ADVERTISING BUREAU, New York 
city, announces its removal from 126 Liberty street to 237 Broad- 
way, New York city. 


THE TROY ELECTRICAL COMPANY, 1924 Sixth street, Troy, 
N. Y., has ready: for distribution its new bulletin No. 906, descriptive 


and illustrative of iron-clad specialties. This bulletin will be sent 


upon request. 


THE ELECTRO-DYNAMIC COMPANY, Bayonne, N. J., has ready 
for distribution circular No. 22 and circular No. 23, illustrating and 
describing the “Inter-Pole” variable-speed motor. Circular No. 22 
defines several of the characteristics of the motor and circular No. 
23 gives ratings and diagrams. 


THE BRILLIANT ELECTRIC COMPANY, Cleveland, Ohio, re- 
ports phenomenal success in the introduction of the tipless lamp 
which it is manufacturing. Manager E. J. Kulas, of this company, 
advises that the demand for this type of lamp at a competitive price 
with the regular type has been effectively met by his company. 


MESSRS. BRUCE & BANNING, New York city, the well-known 
advertising experts and manufacturers’ representatives, have found 
t necessary to remove their offices from 42 Broadway to 1 Madison 
avenue, in the Metropolitan Life Building. The clientele of this 
company has so increased that larger offices and greater facilities 
are necessary. 


THE MARINE ENGINE AND MACHINE COMPANY, New York 
city, has taken possession of a new building at 230-232 West Thir- 
teenth street, New York city, on a five-year lease, and will occupy 
it as the headquarters of its elevator construction department. The 
company’s location on West Twenty-fourth street had become too 
small for its increasing business in elevators. The company will 
now have the benefit of up-to-date accommodations and facilities in 
the new building, which will be very advantageous in every way. 


THE WILLIAM H. BRISTOL ELECTRIC PYROMETER COM- 
PANY, 45 Vesey street, New York city, has ready for distribution 
preliminary bulletin No. 2, describing and illustrating the William 
H. Bristol electric pyrometer. This pyrometer is adapted for gen- 
eral use where control of the temperature is important, as in chemi- 
cal works, steel and iron works, gas works, furnace and boiler test- 
ing, and in experimental research. These instruments are made in 
portable and switchboard form, and the thermoelectric couples can 
be made in almost any desired form and length to meet individual 
requirements. 


THE ELECTRICAL EQUIPMENT AND SUPPLY COMPANY, 
Pittsburg, Pa., has recently effected a reorganization, and the capital 
invested has been trebled. The company has moved into more 
desirable quarters at 341 Second avenue. A number of new special- 
ties have been added to its line, and the prices of all materials 
have been revised. The stock carried has been greatly enlarged 
and facilities arranged for meeting orders of any magnitude. Mr. 
Thomas Watson has retired from the vice-presidency and is suc- 
ceeded in that office by Mr. John McC. Price, late manager of sales. 
Mr. C. G. Hussey has retired from the treasurership and is suc- 
ceeded by Mr. F. S. Kaulback. The directors of the company 
are John McC. Price, F. S. Kaulback, W. H. Waugh, Robert T. 
Reineman and J. H. Waugh. 


THE STANLEY-G. 1. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., announces the following changes, taking 
place April 1, in the personnel of the company’s representation on 
the Pacific coast. Mr. F. V. T. Lee has resigned the position of dis- 
trict manager to become assistant to President John A. Britton, of 
the Pacific Gas and Electric Company. Mr. H. C. Parker, who has 
been manager of the San Francisco office, will become acting dis- 
trict manager, and Mr. G. I. Kinney, who has been manager of the 
Seattle office, will be associated with Mr. Parker, with headquarters 
at San Francisco. Mr..Lee’s connection with the Stanley interests 
on the Pacific coast dates back to the organization of the firm of 
John Martin & Company, which was for many years, espevially dur- 
ing the time of the pioneer long-distance electric transmission work 
of that section, the Stanley company’s Pacific coast representative. 
Messrs. Parker and Kinney were also associated with the firm of 
John Martin & Company prior to the time of the Stanley company 
establishing its own branch offices on the Pacific coast, 
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THE LONG ISLAND CITY POWER STATION. 

The magnificent generating station just erected and equip- 
ped at Long Island City by the Pennsylvania Railroad is the 
latest addition to the group of large power plants in New York 
city. This new plant is noteworthy for several reasons, the first 
being that it is intended primarily to furnish power for operat- 
ing trains through the Pennsylvania tunnel, by means of which 
that road will enter the metropolis, which is one of the greatest 
undertakings that has ever been started by a railroad. It is 
a work requiring many years for its completion and involving 
the spending of many millions of dollars. It will give the 
Pennsylvania Railroad entrance to the city of New York and 
rail connection with Long Island and New England. The 
present power plant is but one of a pair which will furnish power 
for operating the trains in this tunnel. The other station will 
be erected in New Jersey. 

Another feature of the station which is noteworthy is the 
use of steam turbines. This is not unusual in the modern elec- 
tric generating station, though it is somewhat significant of 
the feeling on the part of leading engineers regarding this 
prime mover that it should be adopted as the motive power for 
one of the most important generating stations in the world. 

As regards the station itself there is nothing particularly un- 
usual. The boiler arrangement is different from that which a year 
or so ago it was thought would beeome standard. The importance 
of reliability in the modern generating station has led to the so- 
called unit system of arranging the apparatus; that is to say, 
to each prime mover is assigned a certain number of boilers, 
which, if need be, furnish the steam to that engine alone, though 
generally it is planned to operate the whole boiler system in 
parallel. Each engine also drives its own generator, so that 
the separate units of the station are kept isolated until they 
are brought together at the switchboard. Even here, if desired, 
one section of the distributing system can be assigned to any 
one of the generator units. With this unit arrangement, and 
on account of the small floor space required by the steam 
turbine, a plan was developed in which the boilers were arranged 
in rows running at right angles to the length of the boiler 
room, each row of boilers forming one battery for its corre- 
sponding turbine. In the Long Island power-house a different 
arrangement is employed. Here the boilers are placed on two 
floors, one above the other, those on each floor being’ arranged 
in two rows facing on the firing floor, the length of this floor 
being parallel to the engine room. This arrangement gives a 
short run of the steam piping and still enables the boilers to 
be grouped together in units, as desired. There are four of 
these units in the present station, each consisting of eight boilers. 
One unit supplies steam for the electric lighting generators and 
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the other three units for three steam turbines for railway service. 
Doubtless each of the two types of boiler room has its own 
advantages, one being more suitable for one site than another; 
but it is not yet certain that either of them can be called stand- 
ard, for there are other arrangements which are made practical 
through the characteristics of the steam turbine. 

One feature of the boiler-room equipment which is unusual 
is the provision of a small booster, the purpose of which is to 
set up counter electromotive forces in opposition to those de- 
veloped by electrolysis in the condenser, or due to a drop of 
potential caused by the flow of stray currents which might try 
to find their way back to their source through the water pipes 
of the station. This small generator is driven by a motor and 
is connected to various points of the condenser and piping sys- 
tem, resistances being placed in the various leads so as to 
give control over the voltage impressed at each point. Another 
protection is the cutting of the water pipes before they enter 
the building to allow an insulating section to be inserted and the 
providing of a heavy copper by-pass conducting the currents 
which might enter the station through the pipes around the 
station to the water of the river. If, as seems to be indicated 
by the electrical survey which was made of the water pipes 
in the vicinity of the power-house, there be a return cur- 
rent flowing through them to the river, this shunt path, 
which consists of a heavy copper cable, will undoubtedly 
serve a useful purpose. As regards the condenser there would 
naturally be some corrosion due to the so-called galvanic 
action in addition to any electrolytic action caused by wander- 
ing currents. As the booster is connected by one pole to the cable 
which shunts the station and with the other pole through 
various leads to seven points an each condenser, careful adjust- 
ment is necessary to prevent galvanic action in the condenser. 
To do this without a flow of current one pole of the booster 
should be connected to the copper tubing in the condenser and 
the other to the iron. If the rheostats placed in these seven 
leads are to be effective in regulating the voltage at any point, 
it will be necessary that currents flow through these conductors; 
if currents flow through them these currents would themselves 
cause electrolysis unless they are prevented from leaving the 
piping at any point. The booster must, therefore, act to keep 
all points of the station water system at potentials so low 
that current is flowing in at all points. 

The governing of the turbines in these stations is carried 
out on the plan originally proposed by Parsons; that is to say, 
steam is admitted into the turbine chamber in puffs and not 
in a continuous stream. Other turbine governors regulate either 
by throttling the steam or by opening or closing additional 
inlets, or by a combination of these methods. It is said that 
the Parsons method, which keeps the governor in constant 
motion, is particularly reliable because there is less opportunity 
for the governor to hitch. The oiling system im such a large 
station is naturally an important feature, and here the modern 
plan of circulating a large amount of oil through a very com- 


plete oil-pipe system has been adopted. It may, of course, be 
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expected to give excellent results not only in preventing hot 
bearings, but in saving oil. 

The equipment of this station is very complete throughout. 
A continuous source of excitation is provided by means of a 
storage battery, a practice which may be said to-day to have 
become standard for all important stations. The electrical con- 
trol of apparatus is the most modern type, giving great facility 
in controlling the apparatus in the station itself, and the way 
in which the power is distributed, from the operator’s board. 
Although the size of the units adopted for the plant—5,500 
kilowatts—is not as great as that which has since been adopted 
for other stations, at the time the plans for this power station 
were drawn up it was the largest size which could be said to 
have been standardized. The ultimate equipment of the power- 
house, it is expected, will be fourteen of these turbines, giving 
a total output of about 105,000 horse-power. 


THE TIME AND THE MEANS. 

One of the interesting phases of the present situation in 
the electric light industry is the active campaign being carried 
on to secure new consumers. Many methods are being employed 
to attract the attention of new users of electricity for light 
and power. Many kinds of advertising are being tried. The 
daily press is being used to good effect, and circulars of all 
kinds are being distributed where they will do the most good. 

The central stations are not alone in wishing to increase 
the use of electricity, for an association has been formed which 
hopes, by a united endeavor, to spread the use of electrical 
apparatus. In this way not only will the central stations benefit, 


but the manufacturers of all kinds of electrical appliances will 


share in the profits of an increased trade. 

As far as the electric lamp is concerned, the only serious 
competitor is, of course, gas; and the increasing use of the 
incandescent mantle, as well as reductions in the price of gas, 
either voluntary or compulsory, are the greatest obstacles con- 
fronting the wider use of the electric lamp. ‘Therefore, what 
the central stations need most is an effective weapon for meet- 
ing the attacks of the gas people, and even for. invading the 
territory of the latter. In other words, the time is now ripe 
for the general introduction of the newer and more efficient 
types of incandescent lamp. There are several of these which 
have been brought to a practical stage. The only requirement 
is that the factories be able to put them out in sufficiently large 
quantities. With respect to the new carbon filament, this would 


not seem difficult to do, for while the general introduction of 
the metallized filament would certainly throw the old type of 
filament out of the market, the carbon lamp factories should be 
able, without much difficulty, to adapt themselves for turning 
out the new type of lamp; and since it would require some 
time to supply everybody with the lamp, the change could not 
be made in a day, and much of the old stock which is now on 
hand could be sold. The present certainly seems to be an oppor” 
tune time for introducing this lamp, for the very fact that it 18 
a new type of lamp would argue much in its favor with users 
of gas, and the central stations can be depended upon not 


to waste any of the advertising ammunition with which the | 


lamp would furnish them. 
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ANOTHER DRAIN ON NIAGARA FALLS. 

It is rather inopportune that just at the time when we in 
this country seem to have taken the first steps toward preserving 
Niagara falls, and have even made a move to secure the coopera- 
tion of the Dominion of Canada, plans should be proposed 
for the erection of another large power plant on the Canadian 
side. The general impression has been that the Dominion would 
look after her own interests in the falls, and the fact that 
Victoria park will receive a large rental from the plants in 
course of erection there has been cited to prove this. It seems, 
however, that the cities and towns located at a distance fifty 
miles or 80 from the falls are more interested in cheap power 
than in the preservation of the cataract. It may be that this 
attitude is assumed for its moral effect, but if one may judge 
from the report of a recent commission representing a number 
of towns in Ontario, an abstract of which will be found on 
another page of this issue, the commission itself and a number 
of the towns are in dead earnest. 

The plans, in brief, contemplate constructing a hydraulic 
plant with an output possibly of 100,000 horse-power. Thie is 
to be transmitted to the various towns which enter into the 
arrangement and sold to them and to private consumers. The 
report of the commission recommends that the work be under- 
taken by the municipalities, a number of which signified 
their willingness to share in the expense before the report was 
made. It is hoped by the commission that a number of otner 


towns would join with them, raising the total to fifteen or 


possibly eighteen. | 

The reasons given for this undertaking are the cheapening 
of power for ail purposes. It seems that the towns wish to save 
the profits which private companies would make from the sale 
of power, both for public utilities and private consumption. An 
opinion which seems to be held pretty widely in Ontario is that 
the supplying of power is a municipal duty and that the towns 
owe it to their citizens to secure them this service at the 
lowest possible rates. When the report was made it was received 
with general satisfaction, if we may judge from the Ontario 
papers, but, on second thought, the great expense involved, which 
will be from $9,000,000 to $12,000,000, seems to have caused 
some apprehension ; and there is now a desire to have the govern- 
ment undertake the work and lay out the money and look to 
the towns for gradual reimbursement. 

The construction of another power plant at Niagara falls 
would be unfortunate at this time, particularly so as those 
already in course of erection will have a total output considerably 
greater than there is now any demand for. 


SOURCES OF POWER. 

One occasionally hears the expression, “new sources of power,” 
used in an entirely incorrect manner. In fact, a good many 
people do not seem to differentiate between a source of power 
and a means of utilization. Not infrequently it is said that 
we need not worry at the present time about our inroads upon 
our fuel resources, because long before they are uscd up we will 
have discovered some new source of power; that we somehow or 
other always meet these emergencies as they arise; for example, 
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when horse-car traction became inadequate, electric power was 
ready to take its place; that the old source of power—the horse 
—was displaced by the new source of power—electricity. This 
is, of course, a mistake, for we have yet to discover an electrical 
method which will make available a new source of power. In 
fact, there has been no new source of power discovered since the 
finding of coal, if we except, of course, the new discovery of 
radioactivity. Our engineering methods are not opening new 
sources of power; they are merely helping us to utilize those 
which we already have at hand. In fact, every improvement 
which we make puts a greater drain on our resources, for every- 
thing that tends to cheapen power tends to make it more widely 
used. We are to-day accomplishing results through the burning 
of coal where formerly we relied upon animal power or the 
crank turned by hand; and we are burning vastly more fuel 
for such purposes than ever before. | 

We have therefore no good reason on which to base a predic- 
tion that before our fuel resources are exhausted a new source 
of power will be available. There is the suggestion, of course, 
that such an outcome may result from further study of radio- 
active materials, but we know too little about this subject at the 
present time to make any predictions. For these reasons every 
effort to economize our fuel supplies is commendable, and it is 
perhaps just as well to realize that the greatest waste of fuel 
is not due to our power stations, but due to our methods of 
employing coal for heating purposes; and it would seem that 
the problem should be attacked at this point if any appreciable 
saving is to be effected. 
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THE NEW YORK-NEW HAVEN CONDUIT SYSTEM OF THE 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY. 


On other pages of this issue will be found a description 
of the conduit system extending from New York city to New 
Haven, Ct., recently completed by the American Telephone 
and Telegraph Company. So great has been the growth of 
telephone service that the overhead network has, in many locali- 
ties, become so extensive that compacting into cable form has 
been necessary. Then, again, the immunity from interruption 
by reason of storm or other atmospheric casualty is an important 
factor in determining the very great investment, which is involved 
in a permanent conduit system such as is here described. While 
the distance between New York city and New Haven.is some 


_seventy-odd miles, the cable system which will be installed in 


these subways is essentially a short-haul system. Use will be 
made of the Pupin loading coil for the long-distance line, but it 
must be remembered that this conduit system has been built 
with reference to the local exchanges in the towns through which 
it passes. The American Telephone and Telegraph Company 
is expending large sums of money upon its underground con- 
struction. As was pointed out in the recent annual report, at 
the end of 1905 there were 95,000,000 duct feet of underground 
conduit installed. The New York-New Haven system is the 
longest continuous conduit system yet completed. Rights of way, 
however, have been secured clear through to Philadelphia, Pa., 
and in other parts of the country extensive work of this nature 
is going on or is about to be undertaken. 
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The Long-Distance Underground Conduit System of the American 
Telephone and Telegraph Company between New York, 
N. Y, and New Haven, Ct. 


HE very rapid growth of telephone 
facilities, with the consequent de- 
mand for certainty of service, has 

brought about a condition in many lo- 
calities rendering it physically impossible 
to maintain a sufficiently extensive net- 
work of overhead wires to complete the 
subscribers’ circuits. The opportunity for 
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compacting the service into cables carry- 
ing many pairs of wires and placing these 
cables underground in conduits where they 
will be free from everything but extraor- 
dinary disturbances has led to the very 
rapid growth of telephone subway con- 
struction. One of the most interesting 
installations for the reception of under- 
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ground cables has recently been completed 
between Greenwich lane in Stamford, Ct., 
and the central office at New Haven, Ct. 
The underground conduits of the New 
York Telephone Company, extending from 
its large exchanges in the heart of the 
business district of New York, run 
through the island of Manhattan, through 
the borough of the Bronx and Westchester 
county to the state line in the old village 
of Greenwich, a distance of about twenty- 
five miles. From this point the conduit 


system of the American Telephone and 
Telegraph Company is laid through the 
towns. of Stamford, Darien, Norwalk, 
Westport, Fairfield, Bridgeport, Stratford, 
Milford, Orange and New Haven, a dis- 
tance of forty-two and one-half miles. 
The work on the Stamford-New Haven 
conduit system was divided into three 
main sections. The section from Stamford 
to Fairfield (110,000 trench feet) was 
handled by G. M. Gest, the well-known 
subway contractor of Cincinnati and New 


York. The Bridgeport section (30,000 . 


trench feet) was built by the Southern 
New England Telephone Company, and 
the Stratford-New Haven section (85,000 
trench feet) was built by the Bunting Con- 
struction Company. The whole conduit 
system has been built with reference to 
the needs of the companies supplying the 
local service of the towns along the route. 
While in many sections entirely new con- 
struction was undertaken, in the towns 


met with and the probability of future 
excavation or blasting in the locality. 
Salt-glazed vitrified tile conduit was 


HIM, 
VET LT EN 
WMT 


LM ipha hhh pLililinca 


tft 
A PEA 
‘ 


YMA, 


Swe a m 

SY TIED NY 

SAY LLLE BX XS Uj YU 
SS SRAOW MOMMA, S A 
SSS SASS X N Yy S 


=e Ss 


ULL ELLE 


Fic, 3.—MgtuHop or LAYInc TENn-HOLE 
MULTIPLE Duct. 


used in the greatest proportion, the well- 
known Camp single and multiple duct 
being used for this class of work. Wher- 
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the work was sometimes one of enlarge- 
ment and rebuilding of present systems, 
additional ducts being placed wherever the 
local conditions demanded. In this way 


ever the number of ducts permitted, and 
for all ordinary work, multiple duct was 
used, single duct being used where greater 
flexibility in passing obstructions was 


Fig. 5 —MEtHOop or LAyina CREOSOTED Woop Duct. 


the runs of the conduit system vary from 
six to thirty ducts. Several kinds of duct 
were used, preference being given ‘to one 
or the other according to the physical 
conditions of the country, the obstacles 


needed and where enlargements of exist- 
ing systems were made. 

Where heavy rock cuts were encountered 
creosoted wood duct was used, as this 
offers less possibility of shattering where 
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future blasting might cause trouble with 
a tile duct. Where it was necessary to 
cross bridges, the custom was to use 
wrought-iron pipes encased in concrete, 


Concrete 
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cavated to determine the character and 
extent of obstructions. As nearly as pos- 
sible absolute grade lines were obtained, 
and the laying of the duct was in con- 
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Fic, 6.—STANDARD METHOD OF CROSSING SHORT BRIDGES. 


where possible. Where water was encoun- 
tered, tile duct entirely encased in con- 
crete was used. At two points, crossing 
the Saugatuck and the Housatonic rivers, 
submarine cables were made use of, and 
in crossing other streams tile duct entirely 
encased in concrete was laid under the 
bed of the river. 

In digging the trench for the conduit 
system the width and depth of the cut 
varied somewhat with reference to the 
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Fia. 7.—Sprcrart CASTINGS USED FOR CONNECT- 
ING Four-HoLE TERRa-Cotta Duct TO 
THREE-INCH Iron PIPE. 


local conditions. Unless the character of 
the locality was known, either through 
Previous work or from data available 
through county records, test pits were ex- 


formity with the true grade of the road. 
The ducts are laid so as to drain into 
either or both manholes with a fall of five 
inches in 100 feet. 
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of the ducts, and in no case was less than 

three inches of clear space provided on 

each side of the ducts as laid, not count- 
Plan 


Cover Flange 


Streot Level 


Section A-A 


Fig. 10.—Brick MANHOLE, TYPE A, Two- 
Way, Sıx to Ninę Duct. 


ing any side reenforcement subsequently 
placed. The depths of the trench were 
such that the distances from the correct 
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Fic. 9.—PLANs OF DIFFERENT TYPES OF BrRicK MANHOLES. 


Fig. 1 and Fig. 2 show the method 
of laying twelve and fifteen-hole multiple 


Hi || A 
4 
r 


SSS 


| 
t i I 
A] N 


exe 
soe 
ots 
fe 
ve 
fp 
of 
le 
7 
fi 
F 
ty 


‘ 
1g 


_ Section B-B Section C-O | 


Fia. 8.—8PECIAL Castinas Usep TO CONNECT 
SINGLE CREOSOTED Woop DucT TO THREE- 
Incu Iron PIPE. 


ducts. Fig. 3 shows the method of laying 
ten-hole multiple ducts. 

The width of the trench excavation was 
made ample to permit convenient laying 


grade of the street to the top of the top 
tier of ducts were not less than two feet 
six inches for multiple and single tile 


duct, allowance being made for future 


possible changes in the street grade. Where 
gas service pipes were encountered the 
conduits, wherever possible, were placed 
below these. The bottom of the trench 
was carefully smoothed and trued to grade, 
and where refilling was necessary the best 
of the excavated material was used, salidly 
tamped in place. Where necessary, the 
sides of the excavation were shored up 
by suitable planks, and in some cases the 
shoring or braces used in the excavation 
formed a part of the permanent construc- 
tion. The excavations were kept free 
from water by pumping and bailing and 
by permanent draining. Soft places were 
filled in with concrete and planking. 

The foundation for the multiple tile 
conduit consisted of a bed of concrete 
at least four inches thick and of a suffi- 
cient width to extend not less than three 
inches on each side of the assembled con- 
duit. Before laying the ducts the con- 
crete foundation was permitted to set for 
a sufficient time to ensure its freedom from 
injury during the work. 
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In placing the duct upon the concrete 
foundation, sufficient mortar was used as 
a bed to ensure an even bearing for the 
duct at all points. The proper register- 
ing of the adjacent duct sections was se- 
cured through the use of iron dowel pins, 
and the duct was set with mandrils, pulled 
through as the work progressed., 

The joints between the duct sections 
were protected by a collar of cement 
strengthened by cheese-cloth. A piece of 
cheese-cloth eight inches wide and of suffi- 
cient length to wrap one and one-half 
times around the joint was saturated with 
thin pure cement grouting. The cloth 
was wrapped around the joint so that the 
ends of the strip hung down on each side 
of the duct section. A collar of cement 
mortar was then formed over the cloth 


A Run or MoitipLte Duct, New York-New 
Haven Conputt SYSTEM, AMRRICAN TELE- 
PHONE AND TELEGRAPH COMPANY. 


wrapping on the sides and top of the duct 
section. This cement mortar collar was 
about three-eighths of an inch thick and 
of sufficient length to cover the cloth 
wrapping. Wherever two or more multiple 
sections were required to make up the 
requisite number of ducts a layer of ce- 
ment mortar not less than three-cighths 
of an inch thick was placed between the 
sections, and all the joints were staggered. 
The joints were staggered by using short 
duct sections. After completing the joint 
sufficient time was allowed for the cement 
collar to harden properly before any fur- 
ther work of protecting the ducts was 
begun. Wherever concrete was required 
on the sides or top of the ducts this was 
filled in at least three inches thick and 
solidly tamped in place. After the ducts 
were laid, properly jointed and the con- 
crete protection had been completed, a 
creosoted plank was placed on top of the 
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conduit in a central position. This plank in place the back filling of the trench was 
completed. 
Where the conditions of the ground de- 


was of the width of the tile duct and one 
and one-half inches thick. In locations 


New York-New Haven Conpuir SYSTEM, AMERICAN TELEPHONE AND TELEGRAPH COMPANY. 


not exposed to danger of settlement of 
the ground or possible excavating, the 
side and top protection by concrete would 


manded the construction would be flat- 
tened out. The construction shown in 
Fig. 3 would be laid upon its side, making 


ONE OF THE MANHOLES, New York-New HAVEN CONDUIT SYSTEM. 


be omitted, but the one and one-half-inch 
ereosoted plank would still be retained in 


the creosoted plank the width of five ducts. 
This was in order to give the ducts a 


position. After the creosoted plank was broad and solid a bearing surface as poss 
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ble. As stated before, wherever enlarge- 
ment work was undertaken, or where great- 
er flexibility was required in passing ob- 
structions, single tile duct was used. Fig. 
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Mandrils similar to those used for multi- 
ple duct were drawn through, and the 
ducts so laid that the joints were broken 
both vertically and horizontally true to 
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ONE OF THE MANSOLES, NEW York-New HAVEN CONDUIT SYSTEM. 


4 shows the method of laying single tile 
duct. The foundation for the single tile 
duct consisted of at least four inches of 
concrete of a sufficient width to extend 


line and arranged so that no offsets or 
shoulders should form in the bores. The 
duct sections in each tier were laid close 
together without any intervening layer of 
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A MANHOLE ON THE NEW York-New HAVEN CONDUIT SYSTEM, AMERICAN TELEPHONE 
AND TELEGRAPH COMPANY. 


not less than three inches on cach’ side 
of the assembled conduit. The duct was 
embedded upon sufficient cement mortar 
to secure an even bearing at all points. 


mortar, but each tier was bedded upon 
sufficient mortar to secure an even bear- 
ing. The joints in the top of the tier 
were protected by a layer of cement mor- 
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tar, and the exposed joints in the sides 
were similarly protected. After the mor- 
tar was sufficiently hardened, the sides 
and the top of the conduit were protected 


PASSING UNDER AND THROUGH OBSTRUCTIONS. 


by at least three inches of concrete solidly 
rammed into place. After the duct had 
been laid and the concrete properly set, 
a one and one-half-inch creosoted plank 
was placed over the duct, this plank hav- 
ing a total width equal to the tile portion 
of the conduit. After the creosoted plank 
was placed, the back filling of the trench 
was completed. 

Where the character of the ground was 
such that blasting was necessary and there 
was a possibility of future blasting, also 


ONE OF THE OBSTRUCTIONS MET WITH IN 
CONDUIT WORK. 


for swampy sections, ereosoted wood ducts 
were used. Fig. 5 shows the method of 
laying creosoted wood duct. No founda- 
tion other than that of the bottom of 
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the trench, properly graded and smoothed, 
was used for the creosoted duct, except 
where there was danger of settlement or 
washing away. In this case a creosoted 
plank foundation was used.. The creosoted 
duct was laid so as to break the joints 
both vertically and horizontally, and in 
joining the ducts the tenons were driven 
completely home into the mortise. Over 
the top of the creosoted wood a one and 
one-half-inch creosoted plank of the same 
width as the assembled conduit was laid, 
the back filling of the trench completing 
this section of the work. 

Wrought-iron pipe was generally used 
to pass obstacles, its arrangement depend- 
ing almost entirely on the local con- 
ditions. Wherever possible the wrought- 
iron conduit was protected by a complete 
encasement in concrete; so as to have 
at least two inches of concrete around 
the assembled pipes. ‘The pipes were 
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Fic. 11.—Brick MANHOLE, TYPE B, 


. Section A-A 


Two-Way. 
separated by at least two inches of con- 
crete. | 

The standard method of crossing short 
bridges is shown in Fig. 6. This con- 
struction makes use of standard T rails 
filled in with concrete. 

Wherever changes were made from sin- 
gle or multiple tile to creosoted wood duct, 
or vice versa, special castings were used. 
These are shown in Fig. 7 and Fig. 8, 
which show, respectively, the method of 
connecting four-hole terra-cotta and sin- 
gle creosoted wood ducts to three-inch iron 
pipe. 

Where poor foundation was discovered 
and where there was danger of under- 
excavation or washouts from overflow of 
streams or freshets, the concrete bed and 
the sides of the conduit protection were 
reenforced with twisted steel wire, each 
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double strand having a breaking strain of 
8,000 pounds. : 

The system contains nearly 500 man- 
holes, the distance between manholes aver- 
aging a little over 400 feet, while the 
maximum distance is 614 feet. The man- 
holes are constructed of brick, the form 
of manhole being determined by the local 
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tion. In most cases the natural earth forms 
the floor of the manholes, which permits 


the gradual seepage away of any surface 
water which might collect. If, however, 
the manholes were located in wet ground, 
a special flooring of concrete was used, 
and, where possible, drains were installed. 

For the accommodation of the cables 
bolts were let into the mortar filling and 
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= Fra. 12.—Brick Mannose, Tyre C, D, E, AND F, Two, THREE oR Four-WAY, 
NInE To Twenty Dvwct. 


conditions. Fig. 9 shows plan views of 
the various types of manholes, Figs. 10, 
11 and 12 showing plans and elevations 
in detail. In many cases the building of 
the manholes involved the dismantling of 
existing structures, the accommodating of 
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creosoted planks arranged about the sides. 
The manholes are fitted with standard 
castings and covers, a detail of which i8 
shown in Fig. 13. 

The accompanying half-tone illustra- 
tions are reproductions of typical views 
along the route. These illustrations show 
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Fig. 18.—DETaILs OF MANHOLE COVER CASTINGS. 


existing cable systems and in some cases 
the enlargement of existing manholes. Of 
the number of manholes, 437 were of type 
A, six of type B, nineteen of type D, six 
of type E, eight of type F, fifteen square 
manholes and several of special construc- 


i 


some of the obstructions met with and 
demonstrate the need for engineering 
ability of a high order. The views arè 
presented through the courtesy of G. M. 
Gest, who has taken a very prominent art, 
both here and abroad, in solving probleme 
of underground conduit laying. 
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Electrical Notes‘ from Europe. 


EWS has appeared from time to time 
about the project for building an 
electric railway to the summit of 

Mont Blanc. We are now able to give some 
more definite information about the line 
which is to be built, seeing that one of 
the projects has been officially accepted. 
The summit of Mont Blanc lies at 
an altitude of 14,830 feet. This great 
height has a considerable influence upon 
the conditions of construction of the elec- 
tric line, especially as regards the baro- 
metric pressure and the temperature. It 
is found that the speed must be limited, 
so that the change is not too abrupt, as 
this would be disagreeable for the pas- 
sengers. There is a fall of twenty-five 
degrees centigrade in the temperature from 
Fayet, the starting point of the line, to 
the summit of the mountain. The prop- 
er rate is about eight degrees per hour 
for the passengers, so that the speed has 
to be limited to 4,000 feet per hour for 
the climb. It will thus take about four 
hours to reach the top of the mountain. 
That the Mont Blanc electric line is short- 
ly to enter upon the phase of construction 
is evident from the fact that the govern- 
ment has recently adopted the project of 
M. Duportal, general inspector of roads 
and bridges, and has awarded the contract 
for building to Couvreux & Deraud. 

According to the Duportal project, the 
line is to start from the station of Fayet, 
on the Paris, Lyons & Mediterranean Rail- 
Toad, and will ascend the southern slope 
of the mountain, as here there is an easy 
grade. The line reaches St. Gervais and 
the Bellevue Chalet at an altitude of 
5,890 feet, then Mt. Lachat (7,000 feet), 
the Tete Rousse (10,550 feet) and the 
Aiguille du Gouter (12,800 feet). At the 
latter point the first section of the line 
stops, and the remaining part will be built 
later on, seeing that the second part calls 
for a series of plans and projects which 
have not as yet been drawn up, and this 
will only be done after the first section 
is in operation. The first part of the line 
has a total length of eleven miles and 
the end lies about 2,030 fect from the 
summit of the mountain. 

The highest vertical speed of the climb 
will be 4,000 feet per hour and the grades 
of the road are not to exceed twenty-five 
per cent. As to the curves the least radi- 
us is 160 feet. The usual narrow gauge 
of one metre (39.37 inches) has been 
chosen in this case. A narrow gauge can 
not be used, seeing that the top of the 
cars is to lie nine feet above the rails and 


(By Our Special Correspondent.) 


the cars have to be very steady, seeing 
that the wind on the mountain gives as 
high a pressure as 200 pounds per square 
yard. The rails are to be thirty-five feet 
long and will weight forty-five pounds per 
yard. Each rail will be laid upon twelve 
metallic ties and the rack for the system 
will be laid in the middle between the 
rails. The rack-and-pinion system will be 
needed in this case, as on most of the Swiss 
mountain roads. The length of the rack 
sections is 11.7 feet and the rack rail 
weighs eighty-six pounds per yard. 

As to the road construction it is found 
that this will be comparatively easy to 
carry out, as the track can be laid up 
the side of the mountain for the most 
part, and only a few cuts or fills will be 
needed. ‘The road winds up the sinuosi- 
ties of the mountain on an easy grade. 
From Fayet it rises to the Col de Voga, 
from whence a fine view is to be had of 
the valleys of Bionasset and the Arve. 
The line turns around the Pic des Rognes 
and rises to a point above the Tete Rousse, 
reaching the glacier region at an altitude 
of 11,500 feet. 

According to the project the trains will 
be made up of an electric locomotive weigh- 
ing fifteen tons, which will draw two pas- 
senger cars of four tons each. These cars 
are to hold eighty passengers in all and 
the whole train, when fully loaded, is to 
weigh thirty-five tons. The capacity of 
the locomotives is to be 150 horse-power. 
As it is proposed to have eight trains 
running on the line at once, some 1,200 
horse-power will be needed for the motors, 
or, allowing for the electric heating, about 
1,400 horse-power must be furnished by 
the electric plant. The latter will be laid 
out for an ultimate capacitv of 3,000 horse- 
power to provide for the second section 
of the road running to the summit. The 
estimated cost of the system is $2,000,000, 
or about $200,000 per mile, including the 
generating station and the electric outfit, 
which are estimated at $300,000. Once 
the road is in operation there will no 
doubt be a number of large hotels erected 
at different heights on the mountain, such 
as are found upon many of the high points 
in Switzerland. 


Marseilles is one of the best equipped 
cities of Europe as regards electric tram- 
ways. According to a recent report the 
total length of all the tramway lines in 
the city, including double-track parts and 
side tracks, is over 120 miles. This ex- 
tensive system was finished and put in 


operation in 1904, but there were still 
some quarters of the city which were not 
well provided with lines, so that in 1905 — 
it was decided to put in city and suburban 
lines to the extent of thirty miles. Dif- 
ferent construction is used in the various 
sections as regards the track. For instance, 
on the Humbert section there is a sixty- 
pound rail laid upon metallic ties by 
means of cast-iron cushions. This track 
was already in place for the animal trac- 
tion and the rails were then given Falk 
joints, with a greater number of ties 
added. A second section has a heavier 
rail of 112 pounds. The rails are braced 
across and the whole is laid on a sand and 
gravel foundation. One of the suburban 
lines has the same construction, but uses 
a ninety-two-pound rail. A few of the 
lines use a light fifty-five-pound Vignole 
rail laid upon oak ties. 

As regards the central station which 
has been built within the last few years 
for operating the Marseilles system, it is 
a large one and contains the most modern 
apparatus. In the boiler room there are 
four batteries of five boilers each, having 
220 square yards heating surface. The 
boilers are of the semi-tubular type. In 
addition to these there is a battery of four 
boilers of 260 square yards surface, pro- 
vided with Green economizers. Later on 
a new battery was added, consisting of 
four Babcock & Wilcox boilers having a 
heating surface of 400 square yards each. 
These are provided with mechanical stok- 
ers and coal conveyors, which are operated 
by electric motors. All the semi-tubular 
boilers are equipped with smoke con- 
sumers of the Marronier pattern. To se- 


cure a constant firing of the boilers an 
ingenious system has been employed in 
the station. The main pressure gauge is 
made to control the action of a signal sys- 
tein consisting of a motor-driven commu- 
tator drum by which a scries of signals is 
sent to the firemen at points opposite each 
furnace. Bells and lamps are used for the 
signals. 

Marseilles has now about the longest 
traction system which is to be found in 
any of the large cities on the Continent. 
Owing to the free use of the trolley it 
has the advantage over many other cities. 
The total length of 120 miles of track cor- 
responds to 14.5 miles per 10,000 inhabi- 
tants. In Germany, where the cities are 
the best provided on the Continent, there 
are only 9.1 miles for Düsseldorf and 9 
miles for Cologne, which are at the head 
of the list. As many as seventy million 
passengers were carried on the lines in 
1904, making 104 trips per person. 

C. L. DURAND. 

Paris, April 2. 
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BOOK REVIEWS. 


“Les Procédes de Commande a Distance 
au Moyen de L’Electricité.” Régis Frilley. 


Paris. Gauthier-Villars, Imprimeur-Libraire. 


- Paper. 190 pages. 4% by 7% inches. 94 


figures. Price, 3 francs 50 centimes. 


This book discusses the various methods 
which have been employed for controlling 
or regulating apparatus from a distance. 
The author does not go into details of the 
different systems, though he explains clear- 
ly the principles of each, using diagrams 
to illustrate their operation. He divides 
the discussion into sections, dealing first 
with apparatus controlled directly, such as 
controlling the speed of motors, then the 
use of relays for various purposes. A 
great many applications have been made 
of this method. The use of revolving fields 
is more limited, but also important. Ap- 
plications of the Wheatstone bridge prin- 
ciple are explained, as well as the use of 
induction coils, sparks, ratchet appliances 
and other devices. A short chapter is de- 
voted to the discussion of distance control 
by means of Hertzian waves. 

“Care and Management of Electric Power 
Plants.” Revised edition. Norman H. 
Schneider. New York. Spon & Chamber- 
lain. Cloth or leather. 290 pages. 5 by 74% 
inches. 205 illustrations. Supplied by the 
EectricaL Review: cloth, $1.50; flexible 
leather, $2.50. . 

This work is intended as a handbook of 
practical information for the operators of 
electric power plants. It is primarily pre- 
pared for persons who have had little or 
no experience in such work, but it con- 
tains a large amount of information valu- 
able to the more experienced engineer. 
Chapter i discusses electrical conductors. 
Chapter ii takes up the problem of the 
distribution of wiring. Chapter iii deals 
with the generation of electric currents, 
both direct and alternating, and chapter 
iv with their utilization in motors. Chap- 
ter v deals with the methods of testing 
various parts of the system. Chapter vi 
discusses the problem of the storage bat- 
tery and chapter vii the incandescent lamp, 


its use and methods of testing. The final | 


chapter gives some valuable notes on gen- 
eral engineering. 

“Experimental Electrochemistry.” N. 
Monroe Hopkins. New York. D. Van Nos- 
trand Company. Cloth. 284 pages. 614 by 9 
inches. Diagrams. Supplied by the ELEC- 
TRICAL REVIEW at $3. 

It is the aim of the author of this book 
to produce a useful laboratory and lec- 
ture room manual to supply, as far as 
possible, the great lack of definite infor- 
mation concerning the manipulation dur- 
ing electrochemical experiments. The sub- 
ject is treated historically, frequent refer- 
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ence to great names aiding materially in 
holding the student’s interest. After re- 
counting briefly the earliest work in this 
branch of chemistry, the modern theory 
of dissociation is discussed and the analogy 
pointed out between the behavior of so- 
lutions and gases. Instructions are given 
for the carrying out of experiments in 
the laboratory, and the descriptions of 
commercial types of apparatus which are 
added keep the student aware of the fact 
that he is studying a subject which has 
great commercial importance as well as 
scientific interest. A valuable bibliography, 
chronologically arranged, is appended to 
the book. 
“Blectric Power Transmission.” Fourth 
edition enlarged. Louis Bell. New York. 
McGraw Publishing Company. Cloth. 722 


pages. 6% by 9 inches. Illustrated. Sup- 
plied by the ELECTRICAL Review at $4. 


This edition of Dr. Bell’s well-known 
work has been necessary in order to bring 
the volume up to date. So much has been 
done and so rapid has been the develop- 
ment in electrical transmission that it is 
almost impossible to keep the literature in 
step with the engineering. In the revision 
it has been necessary to eliminate a good 
deal of descriptive matter contained in 
the early editions in order to make room 
for new material. This is particularly true 
with regard to the methods and apparatus 
for transmitting and distributing electrical 
energy. A good deal of attention has also 
been devoted to the accessory apparatus be- 
coming so important in modern stations. 
It is a noteworthy fact that while the 
earlier volumes contained lists of plants 
in which a pressure of 10,000 volts was 
used for transmission purposes, in the 
present edition nothing under 20,000 volts 
is included in the list. In fact, 10,000- 
volt plants have become very common- 
place. 


“Physical Chemistry for Electrical En- 
gineers.” J. Livingston R. Morgan. New 
York. John Wiley & Sons. Cloth. 230 
pages. 5 by 7% inches. Diagrams. Sup- 
plied by the ELECTRICAL REVIEW at $1.50. 


This book is intended for the student 
of physical chemistry as well as for the 
professional electrical engineer. In it the 
author discusses clearly, but in an unbiased 
manner, those phenomena lying in the bor- 
derland between chemistry and electricity. 
This is a field which has been sadly neg- 
lected until within the last few years, al- 
though there have been a number of per- 
sistent, conscientious workers who have 
brought to light many highly important 
facts. These facts are presented in as 
popular a manner as is consistent with 
quantitative results. The author endeavors 
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to avoid theorizing, preferring rather to 


state the facts as they are, leaving the 


student to draw his own conclusions. The 
work explains briefly the fundamental 
principles of physics and the properties 
of gases. It then takes up heat and its 
transformation into other forms of energy, 
passing thence to a study of solutions as 
developed by the German workers. The 
important subjects of mass action and 
equilibrium in electrolytes are fully con- 
sidered. A number of instructive prob- 
lems appended add to the usefulness of 
the book. 

“Engineering Mathematics Simply Ex- 
plained.” H. H. Harrison. New York. 
Spon & Chamberlain. Cloth. 166 pages. 
51⁄4 by 8 inches. Diagrams. Supplied by 
the ELecrRIcCaL Review at 75 cents. 

This is an unusually valuable little book 
for the student or the engineer who has, 
unfortunately, not been able to study the 
higher branches of mathematics, or who 
is a little rusty in his use of them. The 
book, however, does not assume much 
previous training in mathematics, but be- 
gins with simple arithmetic, explains the 
underlying principles and shows how 
shorter methods may be used. After carry- 
ing the student through the various di- 
visions of this part of the subject, each 
step being made carefully and the reasons 
for it clearly stated, algebra is taken up, 
which is treated in much the same way. 
Here not only are the general laws given, 
but the method of determinants is ex- 
plained briefly and in an ‘unusually clear 
manner. In two or three pages the stu- 
dent gets enough information about this 
labor-saving method to be able to apply 
it himself. Trigonometry is taken up in 
the same satisfactory way. Then follows 
mensuration, which, in turn, is followed 
bv logarithms. Here again the author 
is happy in his method, for he first shows 
the student the advantages of the logarith- 
mic method of computation and then in- 
troduces him to the tables. A useful chap- 
ter for engineers is that devoted to dis- 
cussing the utility of squared paper. Un- 
fortunately, mathematical instructors are 
apt to neglect this subject. The last chap- 
ter of the book deals with the differential 
and integral calculus. In euch a short 
work the student can not be carried very 
far, but he is taught enough of the sub- 
ject to understand its principles and to 
see how exceedingly valuable it is to the 
engineer. The typographical work of the 
book is, on the whole, excellent, although 
there are one or two unfortunate error 
which will not be apparent to the student 
on first reading and which may give him 
trouble. 
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American Machinery in Foreign 
Countries. 

It is interesting to note that industrial 
development now taking place in countries 
whose civilization began centuries before 
our own. The rapid assimilation of elec- 
trical machinery in those countries is par- 
ticularly remarkable and a glance at the 
orders received for such apparatus not only 
brings out this point, but also indicates 
the diversity of these enterprises. 
` Japan is representative in this regard. 
Within a comparatively few years this 
empire has advanced rapidly in many 
phases of modern engineering. In the 
field of electric lighting Japan is well ad- 
vanced, particularly in the matter of equip- 
ment. The Nagoya Electric Lighting 
Company is about to install its second 500- 
kilowatt Curtis steam turbine for this pur- 
pose. The additional equipment includes 
also a nine-panel switchboard and a small 
twenty-five-kilowatt horizontal Curtis 
turbo-exciter set made by the General Elec- 
tric Company. The last-mentioned ma- 
chine indicates how closely the Japanese 
engineers follow American practice, even 
in details. 

Another country, old in civilization, is 
adopting American electrical apparatus for 
power, lighting and railway work. Note 
has already been made in these columns of 
the electrical transmission plans for the 
Kashmir valley and another order from 
India illustrates a different line of work. 
The Rangoon Trams, of Rangoon, Bur- 
mah, have purchased’ twenty-five G. E. 80 
railway (forty horse-power) two-motor 
equipments for service on their systems. 

In the western hemisphere Mexico rep- 
resents a civilization perhaps as old as 
that of the Japanese, and here again is 
found the same awakening in industrial 
enterprise. Mexico is rapidly coming to 
the front ranks of the commercial army, 
both in agricultural and mineral! develop- 
ment. Many mining properties are being’ 
extended and electricity is one of the chief 
factors. In this connection the American 
Smelting and Securities Company has or- 
dered power-house equipment for its Velar- 
dena mines. This apparatus includes two 
General Electric 450-kilowatt, three-phase 
revolving field generators complete with 
switchboards and exciters. Electricity 
from the famous Necaxa falls power de- 
velopment will be used in Mexico City for 
lighting, power and railway purposes. The 
railway lines are operated by the Mexico 
Electric Tramways, Ltd., and this com- 
pany will also use machinery and railway 
apparatus built in the United States. The 
entire equipment for the railway will be 
furnished by the General Electric Com- 
pany, of New York, and will consist of 
four complete substation equipment gen- 
erator sets, exciter sets and complete 
switchboards for each substation. The cars 
will be operated by General Electric two- 
motor and four-motor equipments in addi- 
tion to many which are already in service. 
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American Society of Mechanical 
Engineers. 

` The fifty-third meeting of the Ameri- 
can Society of Mechanical Engineers 
will be held at Chattanooga, Tenn., May 
1 to 4. Certificate rates of a fare 
and a third for the round trip have been 
secured. This concession of one-third fare 
for the return trip is subject to the con- 
dition that at least 100 persons holding 
certificates shall present them to Francis 
W. Hoadley, assistant to the secretary, with 
twenty-five cents for the fee to the rail- 
road association, not later than May 4, for 
his endorsement and the subsequent en- 
dorsement of the agent of the railway as- 
sociations at Chattanooga. 

- Sessions will be held throughout the en- 
tire meeting at the Read House. The 
address of welcome will be delivered by 
Mayor W. L. Frierson, and the response 
will be made by Fred W. Taylor, president 
of the society. . 

On Wednesday afternoon, May 2, there 
will be a trolley ride for the ladies and 
members to the Chickamauga-Chattanooga 
National Military Park, Chickamauga bat- 
tle-field and the United States Army Post. 
Carriage drives will be made through the 
battle-field and park, where the monu- 
ments and historic tablets will be reviewed. 
The Twelfth United States Cavalry will 
give a regimental drill in honor of the 
visitors. 

On Thursday morning the subject of 
water-wheel governing will be taken up 
for discussion. On Thursday afternoon, 
May 3, there will be an excursion to Look- 
out mountain, and on Thursday evening 
at 8 o'clock the local members of the 


society with other citizens of Chattanooga 


will tender a reception to the members 
and ladies at the Read House. 

On Friday morning, May 4, there will 
he an excursion for members and ladies 
to Missionary Ridge and other points of 
interest about the city, and on Friday 
afternoon there will be an excursion on 
the steamboat Chattanooga along the Ten- 
nessee river through the mountain section 
below Chattanooga to Hale’s Bar. 
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Trackless Trolley Systems. 

Consul-General Thackara, of Berlin, 
Germany, in response to a recent request 
for information regarding trackless trol- 
ley systems in Germany, states that at 
Eberswalde, in 1901, there was an experi- 
mental trackless trolley system installed 
by a Berlin engineer, Joh. Brandt, for 
the “Compagnie de Traction par Trolley 
Automoteur,” but after having been in 
operation a little over five months it was 


561 


withdrawn. This French company, with 
a capital of $386,000, was formed for 
the purpose of exploiting the patents of 
the Lombard-Guerin system. Having sold 
its patents it is now in course of liquida- 
tion. The length of the line was 3,280 
feet, running from Eberswalde railroad 
station to the centre of the town. The road- 
bed was fairly good. Current was trans- 
mitted at 550 volts on a line of parallel 
copper conductors 0.315 inch in diameter, 
11.8 inches apart. Current was trans- 
mitted by a flexible cable from an over- 
head trolley, which was so adjusted that 
it always ran a short distance ahead of 
the car. The flexible cable contained six 
insulated wires, three for a three-phase 
motor, which operated the traveling trol- 
ley, two for the motors on the car and 
one for operating an electromagnetic brake 
to check the trolley in case the car stopped 
on a grade. The average consumption 
of current at the central station was 660 
watt-hours for 3,280 feet per omnibus. 
The weight of the omnibus was 7,496 
pounds. The maximum speed was 8.7 
miles per hour. An eight-horse-power mo- 
tor was attachcd to each of the rear wheels. 
These two motors, however, were capable 
of producing twenty-five horse-power for 
a short time. This was all the power nec- 
essary to start the omnibus. Power trans- 
mission was by means of chains and cogs. 
The omnibus was constructed to carry 
eighteen passengers seated. 


The American Street and Interurban 
Railway Association. 

The annual convention of the American 
Street and Interurban Railway Association 
will be held at Columbus, Ohio, the week 
of October 15-20, 1906. Affiliated with 
this association the memhers of the Ameri- 
can Street and Interurban Railway Ac- 
countants’ Association, Engineering Asso- 
ciation, Claim Agents’ Association and 
Manufacturers’ Association will hold their 
conventions. The days upon which the dif- 
ferent associations will hold meetings will 
be given attention at an early date. 

The American Street and Interurban 
Railway Manufacturers’ Association will 
hold the customary manufacturers’ exhibit, 
the exhibit halls being located on the 
state fair grounds, which are within fifteen 
minutes’ ride of the principal hotels. There 
are six adjoining brick exhibit halls, and 
in addition there are three covered sheds 
with brick pavements. The Manufacturers’ 
Association will have a larger and more 
comprchensive exhibit than at any time in 
the past. The Big Four Railroad tracks 
will run directly to the buildings. 
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Westinghouse Electric and Manutac- 
turing Company Election. 


At a meeting of the board of directors 
of. the Westinghouse Electric and Manu- 
facturing Company, held Tuesday, April, 
10, L. A. Osborne, formerly third vice- 
president of the company, was elected sec- 
ond vice-president, to succeed Frank H. 
Taylor, resigned. Mr. Taylor, who is also 
a director of the company, will retain his 
seat on the board. 

Mr. Osborne’s duties as third vice-presi- 
dent comprised the direction of the en- 
gineering and manufacturing activities of 
the company. As second vice-president he 


will assume the direction of the commer-. 


cial activities of the company, while re- 
taining those of the engineering depart- 
ment. 

The new second vice-president is a grad- 
uate of Cornell University and entered 
the employ of the Westinghouse Electric 
and Manufacturing Company in 1891. He 
has successively held the positions of as- 
sistant superintendent, assistant to the 


vice-president, manager of works, fourth | 


vice-president and third vice-president. 


The National Electric Light 
Association. 

The twenty-ninth convention of the Na- 
tional Electric Light Association, to be 
held at Atlantic City, N. J., June 5, 6, 7 
and 8, bids fair to surpass any previous 
session. Not only is an interesting and 
valuable program of papers being pre- 
pared, but the entertainment features will 
be complete, and early reservations of ex- 
hibit space are progressing satisfactorily. 

The arrangement for reduced fare from 
almost every point in the United States 
to Atlantic City has been completed, and 
it is expected that special trains will run 
from Chicago, New York, Boston, Buffalo 
and Philadelphia. George F. Porter, 120 
Liberty street, is master of transportation. 


Lead Production of Canada. 

The lead production in British Colum- 
bia, during the last year, and the bounty 
paid by the Dominion government are 
just available. The returns of shipments 
to the Canadian reduction works at Trail 
from July 1, 1904, to June 30, 1905, 
show that the St. Eugene mine produced 
6,247,508 pounds of lead and the North 
Star 2,082,903 pounds. The total ship- 
ment of the Province was 29,874,756 
pounds. The total lead produced and 
treated amounts to 33,730,546 pounds and 
the bounty to $240.288. The amount 
exported was 2,197,298 pounds, on which 
the bounty paid was $96,579. 
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A NEW METHOD OF TURBINE 
CONTROL.! 


BY LAMAR LYNDON. 


One of the difficulties encountered in 
controlling hydraulic turbines is due to 
the inertia of the moving column of water. 
This can not be changed instantly by a 
sudden change in the gate opening, conse- 
quently if the gate be opened rapidly there 
will be a drop in the pressure in the pipe, 
and, conversely, if it be closed, a shock 
will take place which may be dangerous. 
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vised. By overrunning is meant the oscil- 
latory movement of the gate which takes 
place if the governor be not returned to 
its normal position before the gate open- 
ing has been properly adjusted. By un- 
derrunning is meant the step-by-step move- 
ment which will result if the governor be 
returned too quickly to its normal posi- 
tion. 

Fig. 1 illustrates the feature of the gov- 
ernor which is employed to prevent a shock 
due to a sudden change in the gate open- 
ing. A by-pass pipe is led from the feed 
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Fie. 1.—METHOD OF GOVERNING HYDRAULIC TURBINES, SHOWING By-Pass PIPE 
AND COMPENSATING VALVE. 


To provide against the latter it is cus- 
tomary to place relief valves on the pen- 
stocks where the head of water is high, so 
as to allow a slight discharge to take place, 
and in this way absorb the blow, or to 
take up the shock in some other way. 
Obviously, such conditions must interfere 
considerably with the sensitiveness of the 
controlling apparatus. It is to overcome 
these difficulties and also to prevent what 
is known as overrunning or underrunning 
that the following system has been de- 


1 Abstract of a paper read before the Philadelphia 
section of the American Institute of Electrical Engi- 
neers, April 9. 


pipe around the turbine, and in this 15 
placed a compensating valve of the butter- 
fly type. This valve may be used in two 
ways: one where the flow of water 1s more 
than that required by the turbine. In this 
case the valve is set partially open, 80 that 
there is always a flow of water through it. 
It is so connected to the governing de- 
vice that when the turbine gate is closed 
the compensating valve is opened a e 
sponding amount, 80 that there 18 no pa 
den change in the flow of water In t i 
feed pipe. On the other hand, opening ° 
the turbine gate is accompanied by & clos- 
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ing of the compensating valve, so that 
the additional water called for by the tur- 
bine is supplied by the water which was 
previously passing through the by-pass 
pipe. In this way all shocks are taken 
off the turbine gate and a constant press- 
ure is maintained. 

Where it is not advisable to allow water 
to pass through the by-pass valve continu- 


ously this valve is normally kept closed, 
so that it acts only to prevent shocks, open- 


ing when the turbine gates are closed. 
In order that the compensating valve 
may be always in a position to act, it 
should stand normally half open and 
should .be returned to this position slowly 
so as not to cause a shock after the turbine 
gate has been adjusted for the change in 
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in voltage. Moreover, the force upon the 
solenoid varies as the square of the volt- 
age, so that the action upon the regulating 
lever will be proportional to a still higher 
power of the speed. If the speed of the 
turbine increase the controlling lever is 
drawn down one way, closing contacts 
which throw in the corresponding mag- 
netic, clutch so as to close the turbine 
gates. A decrease of speed of the turbine 
is followed by a drop in voltage of the 
small dynamo, which allows the controlling 
lever to be thrown in the opposite direc- 


tion by a spring, in this way actuating 


the other magnetic clutch so as to open 
the turbine gate. 

Overrunning is prevented by bringing 
the voltage of the dynamo back to normal 


Fia. 2.—DIAGRAM oF HYDRAULIC TURBINE GOVERNOR. 


load. This is accomplished by the meth- 


od shown diagrammatically in Fig. 2, 
which also shows the governing mechan- 
ism. Upon the shaft G, which is driven 
by the turbine, are two magnetic clutches, 
E and F, each of which can be employed 
to drive a mitre gear, which, in turn, 
through a worm and wheel, drives the 
pinion K, which operates the turbine gate 
rod. The two magnetic clutches are actu- 
ated by currents supplied from a small 
dynamo, also driven from the turbine, so 
that it participates in any change of speed. 
These currents are controlled by the rock- 
ing lever, actuated by the electromagnet 
W, which closes contacts so as to throw 
in either one of the two clutches, as may 
be required. This solenoid is controlled 
by the potential of the dynamo. The lat- 
ter machine is shunt-wound and operated 
at low magnetization, so that a small 
change in speed produces a great change 


before the gate has been fully adjusted. 
This is accomplished by means of resist- 
ance connected in series with the dynamo 
field, which is arranged so that it can be 
cut in or cut out so as to lower or raise 
the potential of the dynamo, as may be 
needed. This device gives perfect control 
over the voltage of the dynamo, so that any 
desired sensitiveness in governing may be 
secured. 

After the turbine gate has been opened 
or closed, so as to bring the speed of the 
turbine to the proper value, the compen- 
sating valve is slowly brought to its nor- 
mal position by means of a spring. A 
magnetic clutch placed on the gate shaft 
M is brought into action whenever the con- 
trolling lever is thrown in either direc- 
tion. This clutch drives a rope sheave, 
which, through steel cables, opens or closes 
the compensating valve at the same time 
that the turbine gate is changed. To the 
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sheave is attached a drum, over which is 
passed a leather band, the two ends of 
which are attached to a spiral spring. The 
band is fastened to the drum sheave. 
Whenever the latter is turned in one di- 
rection or the other the tension of the 
spring will tend to bring it back to the 
normal position. As this drum is carried 
on the rope sheave, the spring will in thie 
way return the compensating valve slowly 
to its normal position, when the clutch 
is released by the return of the con- 
trolling lever to its normal position, the 
flow of water through the by-pass valve 
acting so as to damp the motion of the 
valve and cause it to turn slowly. The 
motion of the sheave is limited to about 
eighty degrees. 

On the worm shaft which drives the 
turbine gate shaft is a hand-wheel which 
allows the turbine gate to be opened or 
closed at will. This shaft also carries 
a nut, on which is a contact which cuts 
in or out an auxiliary resistance connected 
in the field circuit of the dynamo. The 
position of this contact determines the 
speed at which the dynamo must run in 
order to give its normal voltage. In this 
way a certain drop in the speed of the 
turbine with an increase in load is brought 
about, a requirement for satisfactory paral- 
lel running of dynamos. This arrange- 
ment may be omitted if a constant speed 
be desired, or it may be reversed to effect 
an increase of speed with load. The hand- 
wheel is normally loose on the worm shaft. 
When it is thrown into gear, so as to 
turn the shaft, it automatically opens the 
dynamo circuit, and in this way releases 
all magnetic clutches. There is also a 


limiting switch which opens the dynamo 
circuit and thus releases the clutches if 
the turbine gates are fully opened and 
a movement of the governor takes place 
which would throw the clutches so as to 
attempt a further opening of the gate. 
By means of a third resistance in the field 
circuit of the dynamo a certain degree of 
speed adjustment may be made at will. 
This resistance may be placed on the sta- 
tion switchboard or wherever is conve- 
nient. 


Final List of Questions for the 1906 
Question Box of the National 
Electric Light Association. 

The final list of questions for the 1906 
question box of the twenty-ninth conven- 
tion of the National Electric Light Asso- 
ciation, to be held at Atlantic City, N. J., 
June 5 to 8, is being distributed. Mr. 
Paul Liipke, the editor, 222 East State 


street, Trenton, N. J., is desirous of se- 


curing as complete answers as possible, and 
will be helped considerably if these an- 
swers are sent in at once. 
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A Rapid Method of Determining the Magnetic 
Moment of a Bar Magnet. 

A simple method of determining ‘the 
magnetic moment of a bar magnet is de- 
scribed here by M. H. Armagnat. The 
magnetic field surrounding a straight bar 
magnet, when measured in the plane per- 
pendicular to its centre, decreases in inten- 
sity with increasing distance from the cen- 
tre of the magnet. The force at any point 


is given by the equation F = -/ 4 


in which M is the magnetic moment, l 
the length of the magnet and z the radial 
distance from the axis of the magnet. If 
such a magnet be placed in a magnetic 
field and allowed to orient itself, it will 
place itself so that the lines due to the 
field pass along it, and the field imme- 
diately surrounding it will be a resultant 
of the original field and that due to the 
magnet itself. If a curve be plotted which 
represents the intensity of the field due 
to the magnet alone, this curve will rep- 
resent also the intensity of the resultant 
field due to the magnet and the external 
field, if it be displaced a distance equal 
- to the intensity of the external field. This 
curve will then cross the distance axis at 
some point, showing that at this point 
the force changes its direction; therefore, 
if a small magnet, such as a pocket com- 
pass, be placed at this point, it will behave 
as though there were no field there. Prac- 
tically it is hard to obtain such a con- 
dition because of the length of the ex- 
ploring magnet, but it is not difficult to 
determine the point with fair accuracy by 
moving the exploring magnet in one di- 
rection and in the other and noting the 
points at which it takes up definite posi- 
tions, pointing, of course, in opposite di- 
rections. The points sought for will lie 
between these two positions. The distance 
from the centre of the magnet having 
been obtained in this way, the magnetic 
moment is given by the equation M = 
Fd’, or M = Hd’, where H is the hori- 
zontal component of the earth’s magnet- 
ism. When the earth’s field is employed 
in the test the value for H can generally 
be taken from physical tables for the lo- 
cality where the experiment has been made. 
The author has used this method and 
finds no difficulty in determining the mag- 
netic moment of a bar fifteen centimetres 
long with an accuracy of about two per 
cent.—Translated and abstracted from La 
Revue Electrique (Paris), March 15. 
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A Carbon Battery. 


While experimenting some time ago 
with two agglomerated plates of carbon, 
M. A. de Geoffroy noticed that when 
they were laid together one upon the 
other and separated with a sheet of paper 
moistened with brine that a slight electro- 
motive force appeared. It was further 
found that the upper plate was always the 
positive pole of the couple thus formed. 
The output of such a battery is, of course, 
very small, so that to study the phenomena 
more satisfactorily a battery was set up 
in the following way: a plate of carbon 
was laid in the bottom of a glass jar, 
which was then filled nearly full with 
crushed coke. Upon this layer of coke was 
placed a disc of felt, which was, in turn, 
covered with a second layer of crushed 
coke. A carbon rod covered with rubber 
tubing formed a connection with the low- 
er plate. A second carbon rod was in- 
serted in the upper layer of coke to form 
the other terminal of the battery. The 
arrangement thus secured was filled with 
brine up to about half the height of the 
second layer of coke. 
rangement it was not possible to predict 
at first which of the two terminals would 
become positive and which negative, nor 
to say how the battery would behave for 
the first few days, but after standing for 
some days the upper layer of coke becomes 
positive and the lower negative, and a 
potential is finally developed of about one- 
third volt. The battery was connected to 
a copper voltameter in order to measure 
its output, for the current was very small. 
After running for 112 hours it was found 
that copper had been deposited on the 
cathode to an amount indicating that the 
average current had been 0.0066 ampere. 
The battery was then allowed to stand, 
and the voltage, which, at the end of the 
run, had been about zero, rose gradually 
from day to day, until at the end of ten 
days it was back almost to the original 
figure. This experiment indicates that 
there is a true electromotive force set up 
in the battery and that the cell is easily 
polarized. A second experiment of the 
same character was made with a silver 
voltameter. This test ran for thirty-five 
days, during which nearly half a gramme 
of silver was deposited. The average cur- 
rent of the run was 0.00012 ampere. The 
cell again recovered slowly when allowed 
to stand. Since it had been found that 
changes in temperature of the original 


With such an ar- 


couple formed of two carbon plates did not 
affect the electromotive force developed, it 
is apparent that this is not a thermo elec- 
tromotive force. Moreover, the compara- 
tively large value for this electromotive 
force argues against such a conclusion. 
Two explanations may be offered. One is 
that the electromotive force is due to a 
residue of oxygen dissolved in the liquid, 
or the electromotive force is not due to 
the decomposition of water and its re- 
oxidation by the atmospheric air, as had 
first been supposed. In this connection it 
is interesting to recall the old carbon bat- 
tery proposed in 1884 by M. D. Tommasi, 
the electrodes of which were one of car- 
bon and the other of lead peroxide. The 
electromotive force of the cell was about 
0.7 volt, which was supposed to be due 
to oxidation of the carbon and a reduc- 
tion of the lead, which theoretically would 
give about 0.85 volt. In order to deter- 
mine whether the air had anything to do 
with the action, the cell was covered with 
a layer of petroleum, but this did not 
stop the action. It was found, however, 
that when the upper layer of coke was sub- 
merged in the brine that the cell ceased 
to give the electromotive force. It is diff- 
cult to explain why the layer of oil did 
not prevent the action, although it did 
cause the cell to polarizé more quickly 
and to recover more slowly; but it is 
supposed that in this case the action was 
due to oxygen contained in the solution. 
—Translated and abstracted from L'Ec- 
lairage Électrique (Paris), March 1%, 
& 
The Field of Electric Direct-Current Service. 


In this article Mr. H. L. Abbott pre- 
sents the advantages of a direct-current 
electric supply, taking the stand that there 
are situations where the alternating cur- 
rent is not so convenient. The enthusiasm 
which almost always accompanies the suc- 
cessful commercial development of new ap- 
paratus makes it easy at times to ovet- 
look the solid and tried advantages of 
established practice. These remarks apply 
particularly to the present time, when the 
alternating-current motor is making such 
phenomenal conquests in the great field of 
railway transportation. But it is well to 
realize what a strong grip direct current 
still has on many kinds of service and to 
remember that an engineer may sometimes 
prescribe a continuous-current system 
without being hopelessly out of date and 
retain one in commission without falling 
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from grace. The great bulk of central 
station business in the congested districts 
of large cities is handled by direct-current 
equipment. Even in those cases where 
the distance of transmission has warranted 
the installation of high-tension, alternat- 
ing-current lines feeding substations 
which, in turn, have become local centres 
of distribution, the direct supply of ener- 
gy to the consumer is largely accomplished 
by continuous-current circuits. It is an 
open question whether there is any real 
economy in the use of alternating-current 
equipment in the business districts of large 
cities for general power and lighting work, 
although, of course, many special cases 
arise where the transformer or the induc- 
tion motor is better adapted to the work 
in hand. From the standpoint of a power 
station designer and operator it is a great 
advantage to have to generate only one 
kind of current, but in the commercial 
operation of a great distribution system a 
number of other considerations enter be- 
sides the first cost, operating efficiency and 
convenience of the power plant. One of 
the most obvious reasons for the retention 
of the direct-current service in the larger 
cities is the enormous investment which 
at present exists in this system. Hun- 
dreds of thousands of horse-power in mo- 
tors and almost countless arc and in- 
candescent lamps are owned by the elec- 
tric supply companies or their customers 
in addition to the generating machinery 
and the distributing plant. In some of 
the smaller cities the managers of the 
electricity supply companies have reached 
a point where no direct current is sold 
outside of their stations, but in such cases 
generally the original investment in gen- 
erators and underground lines has not been 
great. An important point in favor of 
the direct-current service is the relation 
existing between it and the storage battery. 
Aside from its use in parallel with exciters, 
the battery has little application in a pure 
alternating-current system. The regula- 
tion in voltage possible from the central 
generating plant or substation in a sys- 
tem which is characterized by direct-cur- 
rent distribution is probably much better 
than the alternating plant can provide, 
on the whole. Although the number of 
substations required can often be reduced 
when alternating-current is substituted for 
direct-current distribution, it is out of the 
question to do away entirely with substa- 
tions and to obtain first-class regulation 
at a distance from centres. The substitu- 
tion of transformers for rotaries or motor- 
generators at distributing points means a 
notable gain in operating efficiency and a 
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decrease in the power-house capacity re- 
quired to deliver a given amount of cur- 
rent at the distribution centre, provided, 
of course, switches are installed for dis- 
connecting the high-tension side of the 
transformer when they are not in use, thus 
saving. the core losses. A striking limita- 
tion of the alternating-current system of 
distribution is found in the difficulty of 
giving as good elevator service with it as 
with direct current. To the central sta- 
tion the elevator problem is an exceedingly 
important one, for in the large city the 
central station manager can not drive out 
the isolated plant unless he can guarantee 
to supply the best quality of elevator serv- 
ice as well as light and power generally. 
The whole question of extending alternat- 
ing-current urban distribution hinges more 
upon the development of the single-phase 
motor than upon any other factor, but 
the question of retaining the existing di- 
rect-current distribution systems is a much 
broader one.—Abstracted from Casster’s 
Magazine (New York) April. 
a 
Wireless Telegraphy in German Southwest 
Africa. 

A brief description is given here of the 
wireless telegraph system now being used 
in German Southwest Africa. At the be- 
ginning of the present Herero uprising the 
heliograph was made use of to a great 
extent for transmission of information be- 
tween the various detachments and the 
camps. This use was not altogether suc- 
cessful because the heliograph can be em- 
ployed only during clear weather, and, 
further, because unless the exact location 
of the troops with which communication 
is sought is known, there is a good deal 
of difficulty in getting in touch. Wire- 
less telegraphy is, of course, free from 
these two difficulties. Each of the sta- 
tions in Southwest Africa is arranged for 
two wave-lengths, which are, respectively, 
800 feet and 2,400 feet. The same aerial 
is used in both cases. It is balanced by 
means of a sheet of copper gauze stretched 
above the surface of the ground at a height 
of about one metre. For the shorter 
wave-length this gauze has an area of 
about sixty-five square feet. In the sec- 
ond case the area is about 260 square feet. 
The air lines are raised to a height of 650 
or 1,000 feet by balloons or kites. The 
balloons have a capacity of 350 cubic feet 
and a lifting power of about 6.6 pounds. 
The kites have an effective surface of 
about twelve square feet, so that even in 
light winds it is possible to economize 
gas. The complete equipment comprises 
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three two-wheeled vehicles carrying the 
generating plant, apparatus and the stores, 
respectively. Each vehicle weighs about 
2,200 pounds and is easily hauled by 
one horse or mule. The generating plant 
consists of a gasoline engine directly-con- 
nected to an alternator with an output 
of one kilowatt. Cooling water for the 
engine is kept in circulation by a small 
pump. The fuel tank contains about thir- 
ty quarts, which is sufficient to run the 
engine for about thirty hours without in- 
terruption. A small storage battery sup- 
plies the ignition current. A cable drum 
is attached to the engine which is em- 
ployed for hauling in the balloon, control 
being maintained by means of a friction 
clutch. This cart also carries the counter 
capacities with the rods for suspending 
them above the ground. The second cart 
carries the sending and receiving appara- 
tus. It is divided into two parts by a par- 
tition, which serves to protect the op- 
erator from personal contact with the high- 
pressure apparatus. The equipment con- 
sists of the usual induction coil, Leyden 
jars and a variable multiple subdivided 
spark-gap and a high-tension transformer. 
These are all readily accessible by means 
of a removable door in the side of the case. 
The rear section contains the Morse key 
and two receivers mounted on a spring- 

supported base. This section contains also 
the large receiving transformer, a coherer, 
and a switch for throwing in or out the 
counter capacities. An electrolytic detec- 
tor, the telephone receiving apparatus and - 
a light call bell are also provided. The 
third cart carries the balloons, the gas 
holders and a supply of gasoline. There 
are two holders, each with a capacity of 
about 160 cubic feet of gas at 1,800 
pounds. The staff consists of four officers, 
four non-commissioned officers and twen- 
ty-seven men. Although the apparatus was 
supplied hurriedly it has been used most 
successfully and has maintained continu- 
ous communication. For distances not 
over sixty miles a recording telegraph was 
at first used; for distances as great as 
ninety miles the telephone receiver was 
used instead. Later on the receiver was 
adopted for all work. A good deal of 
trouble was encountered, due to wind 
storms, which broke the kites and tore 
the balloons. Although the longest fixed 
transmission is about 100 miles, com- 
munication has been established between 
points about 200 miles apart.—Abstracted 
from the Electrical Review (London), 
March 23. 
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A Plan to Erect a Municipal Power 
Plant at Niagara Falls, Canada. 
A municipal power commission was ap- 

pointed recently by a number of towns in 

Ontario, Canada, to investigate and re- 

port upon the question of supplying these 

towns with power from Niagara falls. This 
commission has just reported, and recom- 
mends unanimously that the towns inter- 
ested cooperate in constructing a hydraulic 
plant on a site in Victoria Park, near 
the falls, and that the power there gen- 
erated be distributed to the various cities 
which enter into the arrangement. The 

tentative plans contemplate erecting a 

plant with an output of from 60,000 to 

100,000 horse-power, depending upon the 

number of towns which go into the scheme. 

They call for spending from $9,000,000 to 

$12,000,000 for the plant and the trans- 

mission lines. The towns which have al- 
ready agreed to enter into the plan are 

Toronto, London, Brantford, Guelph, 

Stratford, Woodstock and Ingersoll. A 

number of other towns are favorably situ- 

ated as regards the transmission lines, and 
some of them would doubtless join with 
those mentioned if the work were under- 
taken. If no towns except those men- 
tioned should join the plan, it is proposed 
that a plant be constructed with a pres- 
ent output of 30,000 horse-power, but 
which can be increased to 60,000. If all 
of the towns which are well situated for 
receiving power from ‘the falls should 
enter the plan, the station would be laid 

out for an ultimate output of 100,000 

horse-power. 

It is recommended that when the work 
be undertaken the cost of the installation 
be apportioned among the various cities, 
according to the power which each will 
utilize. With a 60,000-horse-power plant 
the cost to Toronto, the most important 
city, would be $6,265,000. With all the 
cities entering into the plan the cost to 
Toronto would be $6,216,000 only. Lon- 
don is the next city in importance, and 
the cost to it would be $1,095,000 for 
the smaller plant, or $945,000 for the 
larger plant. The other towns will bear 
the expense in proportion, the total cost 
for the smaller plant being $9,354,000 and 
for the larger $11,909,000. This larger 
plant would supply power to eighteen 
towns. 

It is estimated that the annual expense 
of operating the plant would be about 
$371,000 for the interest and sinking fund 
of a 30,000-horse-power equipment. This 
would rise to $519,000 for the 60,000- 
horse-power station and to $661,000 for 
the 100,000-horse-power station. The cor- 
responding figures for other charges would 
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be $488,000, $619,000 and $752,000, mak- 
ing the total operating cost for the. three 
stations considered, respectively, $859,000, 
$1,138,000 and $1,413,000. These figures 
do not allow for the cost of distribution 
in the cities nor for taxes. 

The report of the commission states that 
the present net annual demand for power 
by the seven municipalities mentioned 
above which the commissioners represent 
amounts to 55,325 horse-power. This in- 
cludes are lighting, incandescent lighting, 
manufacturing, pumping, traction and 
other public service requirements. The 
commission estimates that the savings 
which would be effected by the plan out- 
lined above would amount to over $1,864,- 
000 annually. These are said to be the 
minimum savings to be expected. There 
is, however, about $4,000,000 in equipment 
invested in power stations which would 
have to be liquidated, as the plants would 
have to be changed to suit the new con- 
ditions, motors being introduced in place 
of the engines now in service. These 
changes would involve a certain loss of 
capital, which will vary according to local 
conditions. The amount is said to be less 
than the $4,000,000 mentioned. The sav- 
ing of $1,864,000 is equivalent to interest 
at five per cent on a capital of over $37,- 
000,000, so that, allowing for the liquida- 
tion of the existing plant, the annual sav- 
ing corresponds to a net capital value 
of $33,000,000. 

The commission submits certain tables 
giving the rates at which the power should 
be furnished to the above municipalities 
and to private consumers. ‘These rates 
take into consideration the distance of the 
various towns from the power station and 
also the portion of the total expense which 
the town has borne. They vary from $21.97 
at Toronto per horse-power-year for motor 
service for the 30,000-horse-power plant 
to $53.07 at London for the same service. 
When the capacity of the plant has reached 
60,000 horse-power the corresponding fig- 
ures will be $15.72 and $23.87. For the 
100,000-horse-power plant they would be 
reduced to $14.60 for Toronto and $20.34 
for London. The cost at Toronto for arc 
lighting per lamp is set at $42.02, $37.61 
and $36.48 per lamp year for the three 
plants, respectively. For the other towns 
the rates will be higher, being greatest at 
Ingersoll, where they would be $72.58, 
$64.08 and $60.40 for the three plants, 
respectively. For incandescent lighting 
Toronto will pay 7.4 cents, 6.4 cents and 
6.1 cents for the three plants. The rate 
at Ingersoll would be the highest for this 
service also, being 13.21, 11.12 and 10.23 
cents per kilowatt-hour, respectively, for 
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the three plants. One table shows the cost 
per horse-power per annum at the muni- 
cipal switchboards of eleven towns which 
have not entered into the agreement as 
yet. This varies from $8.89 for Hamilton 
to $28.06 at Hespeler for one horse-power- 
year. The commission also gives a table 
showing the average steam power costs for 
a ten-hour service for plants of various 
size. This varies from $111.50 per horse- 
power-year for a ten-horse-power plant 
down to $24 for a 750-horse-power plant. 
The committee then discusses the ques- 
tion of raising the money necessary to 
carry out the work. It is said that the 
municipal power works act provides for 
such undertakings. They recommend that 
municipal debentures be issued, to be se- 
cured by a specific first charge on bonds 
to be issued by the construction commis- 
sioner. In addition to this, of course, 
they carry the full covenant of the is- 
suing municipalities. There will be an 
appreciable advance in the price they will 
realize if this recommendation be accept- 
ed. Application should be made to the 
legislature to allow the municipalities and 
the construction commission to vary, as 
may be deemed advisable, the provisions in 
regard to the issue of special bonds. 


Election of Technical Publicity 
Association Officers. 


At the second annual meeting and ban- 
quet, of the Technical Publicity Associa- 
tion, held Thursday, April 5, at the Al- 
dine Association, New York, the following 
officers were elected : president, F. H. Gale, 
General Electric Company ; first vice-pres!- 
dent, H. M. Cleaver, Niles-Bement-Pond 
Company; second vice-president, C. B. 
Morse, Ingersoll-Rand Company; secre- 
tary, Rodman Gilder, Crocker-Wheeler 
Company; treasurer, H. M. Davis, 
Sprague Electric Company. Members of 
executive committee—Robt. L. Winkley, 
Pope Manufacturing Company, and G. M. 
Basford, American Locomotive Works. 
Members election committee—C. W. 
Beaver, Yale & Towne Manufacturing 
Company; Chas. N. Manfred, H. W. 
Johns-Manville Company, and H. N. 
Kress, A. S. Cameron Steam Pump 
Works. 

P. F. Kobbé, former president of the 
association, was the guest of the evening, 
and gave an address on the general sub- 
ject of advertising. An informal discus- 
sion followed in which members and guests 
took part. 
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Exports of copper for the month . 
March were 16,013 tons against 21,0 
tons a year ago. 
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The Pennsylvania Railroad's Extension to New York and Long Island—II. 


STEAM GENERATING PLANT— BOILERS. 


HE boiler plant for the Long Island 
I power station consists of thirty-two 
Babcock & Wilcox water-tube boil- 
ers set in batteries of two boilers each, 
eight batteries on the first floor and eight 
on the second floor immediately over the 
former; these batteries are equally dis- 
tributed on each side of the boiler plant, 
with a firing space between boiler fronts 
of about eighteen feet in width. 
The voilers are designed for a working 
pressure. of 200 pounds per square inch, 
and each boiler has a total effective water- 


heating surface of 5,243 square feet, com- . 


prised in three steam drums forty-two 
inches in diameter and twenty-three feet 
ten and five-eighths inches long and twen- 
ty-one sections of four-inch tubes eighteen 
feet long with twelve tubes in each sec- 
tion. 

Besides the water-heating surface each 
boiler is supplied with an internal super- 
heater consisting of two sections of tubing 
arranged much like a letter U lying on 
its side. Each superheater is capable of 
superheating the output of the boiler 200 
degrees Fahrenheit, when operating at 200 
pounds pressure, and comprises about 1,- 
116 square feet of superheating surface. 

The sections and drums composing the 
boilers are hung from wrought-iron beams 
framed into the building columns, and sus- 
pended entirely independent of the brick 
work, in such a manner that the brick set- 


_ ting is not affected by the expansion and 


contraction. Each battery occupies a rec- 
tongular space twenty-three feet five inches 
long by thirty feet six inches wide. 

Provision is made for flooding the super- 
heater when it is out of service. Each 
boiler is fitted with three four-inch safety 
valves. Each boiler has two steam open- 
ings, the main nozzle receiving steam from 
the superheater, and the auxiliary nozzle 
taking its saturated steam directly out 
of the tops of the boiler drums for use in 
the auxiliary mains that supply the small 
engines in various parts of the liouse. 

The ultimate capacity of the boiler 
house, when finally extended; will be nine- 
ty-six boilers, of the type now installed. 


STOKERS. 

Each boiler is fitted with a Roney stoker. 
This device, like the water-tube boiler, is 
now so well known as hardly to need a de- 
scription. It consists of an inclined series 
of rocking grate-bars fed at the top from 
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a hopper extending entirely across the 
front of the furnace. Each stoker is 
150 inches wide and has twenty-four grate 
bars, with a dumping grate at the bottom 
to drop the ashes into the ash pit. The 
bars are rocked by mechanical power de- 
rived from a shaft which is driven through 
a sprocket chain by a four and one-half 
by four-inch Westinghouse Standard en- 
gine, there being one engine to eight sto- 
kers. An arrangement is also provided 
for blowing in steam above the grates in 
order to disintegrate clinkers if neces- 
sary. | 

The contents of the ash pit are disposed 
of by gravity down a chute terminating 
over the narrow gauge railway track in the 
basement. At the bottom of each chute 
is a dumping gate for loading the cars 
provided for the removal of the ashes. 


FLUES AND ECONOMIZERS. 


The disposition of the hot gases after 
leaving the boilers is of particular inter- 
est. The arrangement of flues, econo- 
mizers and dampers has been made so as 
to permit the operation of the plant on 
the unit system (that is, by working each 
set of eight boilers on one turbine) but at 
the same time certain features of inter- 
changeability are incorporated, so that the 
flues and economizers can be interchanged 
and cross connected to insure the greatest 
capacity and highest efficiency under all 
conditions of operation, even though some 
portions of the boiler and economizer 
plant may be out of service. One econo- 
mizer utilizes the waste heat from two 
batteries of boilers. 

Under norma] conditions the gases from 
the four boilers discharge into their re- 
spective sections of the main flue, then 
pass through the economizer directly above 
and into the stack, being then under the 
control of the main damper regulator. The 
first and second floor dampers and the 
flue partition dampers are adjustable, 
permitting inequalities of quantity 
and pressure to divide under the dif- 
ferent economizers irrespective of the boil- 
ers in service. In case it is found neces- 
sary to isolate any economizer for cleaning 
and repairs, this can easily be done by 
closing its inlet and outlet dampers and 
the gases can then either be by-passed di- 
rectly into the stack or divided up through 
the other economizers. The second floor 
boilers can discharge into the stack through 
the flues and economizers and the first 


floor or vice versa. All the boilers can 
discharge through one economizer, or all 
economizers can be cut out, and - stacks 
may also be cut out so that the number 
of combinations possible is fully equal to 
any demands which extraordinary condi- 
tions may impose. 

The boiler flues are of sheet steel, and 
are underneath the floor on which the 
boilers are situated. The economizers are 
directly behind the boilers and over the 
flues. Each economizer consists of fifty- 
six sections of ten tubes each, designed for 
250 pounde pressure. The sections are 
designed with a special system of connec- 
tions for circulating the water through 
them. The soot scrapers on the economizer 
tubes are driven by four small Westing- 
house Standard engines. 

The rear wall of the economizer cham- 
ber is made of vitrified asbestos air cell 
board, laid on in sections, so that in the 
event of a broken economizer tube it is 
not necessary to tear down any of the 
brick work in order to replace tl:e sec- 
tion. The economizers are provided with 
six-inch headers, which is a larger size 
than usual, and each section is provided 
with a separate blow-off for cleaning. 

By the use of these economizers the hot 
gases are so reduced in temperature that 
they enter the base of the stack at about 
350 degrees. 

STACKS. 


There are four stacks in the power sta- 
tion, of which, however, only. two are 
required for the operation of the present 
installed apparatus, but it was deemed ad- 
vantageous to erect all four. When the 
station is extended the number of stacks 
will ultimately be six. They are built of 
steel, are entirely self-supporting, 275 feet 
in height above the base, the inside di- 
ameter of the straight portion being seven- 
teen feet ten inches at the bottom and 
sixteen feet at the top. The bottom 
courses are flared out to a diameter of 
twenty-three feet. They are lined through- 
out with brick, which is supported at in- 
tervals of twenty feet with Z bars and 
rings riveted around the interior of the 
stack. Each stack has six openings, two 
in the basement for the main flues, two 
for the boiler flues on the first floor and 
two for those on the second floor. These 
openings are all heavily reenforced with 
plates and angles. The concrete base of 
the stack is formed solid with the mono- 
lithic building foundation and is run up 
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three feet above the basement floor, which 
gives an average height of 245 feet above 
the furnaces. The stack is fastened to its 
base by a segmental cast-iron ring twen- 
ty-three feet in diameter, held down by 
twenty three-inch anchor bolts, which pass 
through a grillage in the bottom of the 
concrete foundation. A ladder runs from 
the roof to the top of the stack and on 
the top is a cast-iron astragal made in 
eight segments with a Z-bar painting ring. 
Just above the boiler-house roof is a rain 
shield to cover the opening. In the in- 
terior of the stack are two dampers set in 
diaphragms for the proper diversion of the 
flue gases. 
STEAM TURBINES. 

For the initial equipment three main 
generating units have been installed, con- 
sisting of steam turbines direct-connected 
to three-phase 11,000-volt generators of 
the revolving-field type. The turbines are 
of the Westinghouse-Parsons single-flow 
type, rated to develop 5,500 kilowatts at 
175 pounds steam pressure and twenty- 
seven and one-half inches vacuum, run- 
ning at 750 revolutions per minute. 

The bearings of the turbine are supplied 
with a forced circulation of oil and are 
also water-jacketed. At each end of the 
cylinder where the shaft passes through a 
water-seal gland is provided, which effec- 
tually prevents leakage of steam along the 
shaft. 

There is a large air space surrounding 
the cylinder for its entire length, and it 
is lagged with asbestos and fitted with 
an outside jacket of sheet steel, giving a 
smooth cylindrical exterior. The entire 
structure of the turbine and generator 
rests on a heavy rectangular bed-plate, 
which, in turn, rests on the foundation, 
but it is not fastened with anchor bolts. 

The length of the turbo-generator unit 
is forty-seven feet, width thirteen feet and 
height fourteen feet to the top of gallery 
railing. 

TURBINE GOVERNOR. 

Unique among governors is that which 
controls the operation of the Westing- 
house-Parsons steam turbine. A train of 
levers deriving its motion from worm gear- 
ing on the main shaft of the turbine con- 
tinuously actuates an oscillating pilot 
valve, which, in turn, actuates the main 
admission valve (which is of the poppet 
type) by varying the steam pressure 
against a piston that lifts it., Steam 
therefore enters the turbine through this 
main poppet valve, not in a continuous 
blast, but in puffs, the duration of which 
is controlled by the amplitude of vibra- 
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tion of the little oscillating pilot valve. 
The advantages of this intermittent ac- 
tion of the governor are, first, that the 
turbine is always using ‘boiler pressure 
steam no matter what the load may be; 
second, that the admission valve, being 
constantly in oscillation, has no opportuni- 
ty to get stuck; and third, as the governor 
balls are moved in and out very slightly 
at every oscillation of the system of levers 
that is fulerumed upon them, they are 
never at rest, and it is practically impos- 
sible for them to wear. The most impor- 
tant parts of the governor mechanism. also 
run in oil, which ensures long life and the 
minimum of adjustment. 

To secure the best results in parallel 
operation of alternating-current genera- 
tors close control of engine speeds is nec- 
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essary. The construction of this form of 
turbine governor lends itself readily to 
fine adjustment. Directly under the gov- 
ernor there is suspended a rocker carry- 
ing a weight which can be moved along 
it from one end to the other by a screw 
forming the extended shaft of a little mo- 
tor carried on the rocker. This rocker is 
continually oscillating, receiving its mo- 
tion through a vertical rod attached to 
the outer end of the governor lever sys- 
tem. The inertia of the governor leverage 
system is altered and its amplitude of 
vibration consequently changed by chang- 
ing the position of the weight on the 
rocker, through the operation of the little 
motor, which can be seen at the left-hand 
end of the rocker. This motor is con- 
trolled by suitable switch gear located 
in the electrical operating gallery, so that 
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the switchboard attendant whose duty it 
is to throw the machine in parallel has 
simply to manipulate this speed-changing 
device in order to attain synchronism with 
the generator which he is about to couple 
to the system. 

The turbines were built at the East 
Pittsburg works of the Westinghouse Ma- 
chine Company. 


CONDENSERS. 


A separate condenser is provided for 
each turbine of the counter-current sur- 
face type, built by the Alberger Condenser 
Company, and having 20,000 square feet 
of cooling surface, consisting of seamless 
drawn-brass tubes of No. 18 standard wire 
gauges and one-inch outside diameter. 

The condenser is placed in a large arched 
opening made in the turbine foundation. 
There is thus a marked saving in space 
made possible by the horizontal type of 
turbine, for it enables the entire con- 
densing plant, consisting of condenser, cir- 
culating pump, dry-air pump and hot- 
well pump, to be compactly grouped with- 
in and about the base of the foundation. 

The exhaust trunk is of cast iron, rec- 
tangular in section, well ribbed up on the 
outside. The outboard exhaust passes over 
the top of the condenser, through a thirty- 
six-inch relief valve, to an independent 
vertical thirty-six-inch exhaust pipe pass- 
ing up through the roof behind the boil- 
ers. 

The exhaust steam enters the condenser 
at the bottom. The dry-air pump exhausts 
the vapor from the top and the water of 
condensation is collected from the bottom 
by the hot-well pump. The circulating 
water enters the tubes at the top, makes 
three passes and is discharged from the 
bottom of the condenser into the overflow 
flume directly underneath. 

The intake flume is underneath the over- 
flow, and access to its contents 18 made 
possible by a well extending past the 
outflow flume down to the intake flume. 
Condensing water is lifted from this well 
by a  twenty-four-inch double-suction 
centrifugal pump made by the Morris Ma- 
chine Works, capable of pumping 20,000 
gallons of salt water per minute against 
a head of twenty feet. Each pump is driv- 
en by a 12x24x12 Westinghouse compound 
engine direct-connected to it. The engines 
are able to develop 175 horse-power at 
175 pounds steam pressure at 225 revolu- 
tions per minute running non-condensing. 

The condensed steam is drawn from 
the bottom of each condenser and dis- 
charged to the hot-well tanks in the boiler- 
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room basement by a four-inch centrifugal 
pump direct-connected to a fifteen-horse- 
power, 220-volt, direct-current motor run- 
ning at 560 revolutions per minute. A by- 
pass arrangement to the overflow flume 
is provided for discharging the condensed 
steam directly into the flume if desired. 

Vacuum is maintained in each surface 
condenser by means of a horizontal steam- 
driven two-stage dry vacuum pump, with 
Corliss valves and automatic governor on 


ry 


i 


the steam end and positive valve motion 
on the vacuum end. The vacuum cylin- 
ders and heads are water-jacketed. The 
steam cylinders are ten and twenty-four 
inches in diameter and the pump, cylin- 
ders twenty-four inches in diameter, with 
a twenty-four-inch stroke, and their nor- 
mal speed is 100 revolutions per minute. 
They are built by the Alberger Condenser 
Company. 
CONDENSER-TUBE PROTECTION. 

A somewhat unusual feature has been 
introduced into this station to prevent 
the serious deterioration usually occurring 
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where salt water is used for circulation of 
surface condensers. It is the universal 
experience that more or less galvanic ac- 
tion takes place in any event at the ex- 
pense of condenser tubes, but this is often 
aggravated in large and important plants 
by the fact that the water and the body 
of the condenser have formed a conveni- 
ent path for stray electric railway return 
currents getting back to their own power 
station some distance away through the 
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condenser intake and the water of the 
harbor. 

A sufficient number of voltmeter read- 
ings were taken between the river, the 
flume and various parts of the piping 
about the building and in the streets to 
indicate that there was at all times dif- 
ference of potential enough to make trou- 
ble, although its polarity was not always 
the same. 

The metallic connections of the power- 
station equipment to the city piping sta- 
tion are through two fourteen-inch con- 
nections to the water mains, and on ac- 


569 


count of the proximity of water mains 
to the trolley tracks all over the city 
there is a tendency for stray currents to 
flow into the piping of the building and 
thence to the condenser intake, returning 
through the river to the negative bus-bars 
of some neighboring street railway power 
plant. Currents flowing in this direction 
are certain to cause electrolytic corrosion 
in the condenser tubes. 

The method adopted to prevent this cor- 


rosion consists first in providing a shunt 
circuit between the incoming water pipes 
and the condenser flume in order to di- 
vert as large a proportion as possible of 
the current from the condensers. This 
was done by the insertion in each water- 
main connection of a short piece of pipe 
with an insulating joint on each end of 
it. These short pieces of pipe were then 
connected to a 7%50,000-circular-mil cable, 
which was carried to the outer end of the 
condenser intake. Such current as may 
leak from the pipes to the water containea 
in them thus has an opportunity to get 
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back into the harbor without going 
through the piping system and the con- 
densers. 

In order to neutralize the effect of such 
current as might still leak past the in- 
sulating joints, a small booster generator 
was provided driven by a 220-volt motor, 
the positive pole of the booster being con- 
nected to the heavy grounded shunt cable 
above mentioned, the negative pole being 
connected to seven different points on each 
condenser, there being an adjustable rheo- 
stat in each of these branches of the nega- 
tive circuit. This superimposed voltage 
can be adjusted by means of the rheostats 
to exactly counterbalance the natural gal- 
vanic electromotive forces due to the brass 
tubes, the iron shell and the circulating 
water, together with the stray electromo- 
tive forces from outside. With the de- 
structive potentials so counterbalanced, the 
condenser is in a neutral electric state, 
which effectively prevents the corrosion 
and pitting of condenser tubes and sheets 
and secures a far longer life than has 
hitherto been possible for this very im- 
portant and highly vulnerable section of 
the steam equipment. A little switch- 
board panel is provided for each con- 
denser, with seven rheostats mounted on 
it, each of which is connected by a sepa- 
rate negative lead to a different section 
of each of the three condensers. 

A differential voltmeter is provided 
which can be plugged to each of these 
sections of the negative circuit, there be- 
ing a separate rheostat in each circuit. By 
adjusting the rheostats for each section 
it is possible to keep the potential at zero 
in all of them. The booster apparatus is 
conveniently situated in the electrical bus 
gallery directly under the operating gal- 
lery. The rheostat panel for each con- 
denser is situated conveniently to it in 
the engine-room basement, and observa- 
tions at suitable intervals enable the op- 
erating force to maintain the condensers 
absolutely neutral. 

PIPING. 

In general, the piping for the main 
power units in the plant was laid out to 
conform with the general design of the 
station on the lines of the unit system 
above referred to. In other words, the 
piping was so arranged that under nor- 
mal conditions a given group of boilers 
and auxiliaries serves a single main-power 
unit, which is provided with suitable cross 
and equalizing connections between itself 
and the similar system of piping of the 
adjacent power units. 

The general arrangement of the main 
steam piping is such that four boilers on 
each floor, or eight altogether, feed direct- 
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ly to a separate maim generating unit, 
with a cross-connecting header located 
back of the first floor boilers, joining these 
separate feeders, and fitted with suitable 
stop valves. 

As it is planned to use steam up to 200 
pounds pressure, with 200 degrees super- 
heat, special care had to be taken to de- 
sign steam piping so as to allow ample 
flexibility for the excessive expansions due 
to these high temperatures. Long radius 
pipe bends were used throughout, and this 
arrangement has been found to furnish 
ample flexibility under the most exacting 
conditions. Full weight steam pipe with 
extra heavy welded steel flanges was used 
throughout on the main steam piping. The 
fittings are of special design and made 
of open hearth cast steel. 

The valves used on this section of the 
work were specially designed for service 
under these exacting temperature tests. 
The valves are constructed of semi-steel 
throughout, with integral seats and spe- 
cially designed stuffing-boxes. Gate valves 
were used throughout, except at the boiler 
nozzles, where automatic reverse current 
stop and check valves were provided. | 

The supports for the main steam piping 
as it crosses the boiler house to the large 
mains that lead to the engine room con- 
sist simply of turnbuckle rods suspended 
from steel work of the roof, the arrange- 
ment being such as to afford opportunity 
of expansion in any direction. The large 
vertical feeders that lead to the engine 
room are supported by special bracket el- 
bow fittings at the point where they turn 
from the boiler room into the engine-room 
basement, the turbines being fed from 
below. The heavy manifolds are support- 
ed upon springs from steel-frame plat- 
forms that are suspended from the roof 
beams, the springs being introduced to en- 
sure support from the pipe when it ex- 
pands upward, these large risers being 


' supported from the bottom. By these 


means the pipes are firmly supported and 
at the same time given all needed oppor- 
tunity for expansion without setting up 
an unnecessary strain. 

The auxiliary or saturated steam system 
supplies the steam required for the op- 
eration of the reciprocating steam-driven 
auxiliaries, including the  boiler-feed 
pumps, circulating and dry-air pumps, 
stoker engines, together with all recipro- 
cating pumps on the various water and 
oil systems above mentioned distributed 
throughout the station. These boiler con- 
nections supplying this auxiliary system 
are provided only with the boilers located 
on the engine-room side of the boiler 
house. This piping is also laid out on 
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the unit system. ‘There is an auxiliary 
steam line in the basement of the engine 
room and another in the boiler-house base- 
ment, and these are so cross-connected as 
to form a loop in much the same way as 
in the case of the boiler-feed piping. Au- 
tomatic reverse current boiler stop and 
check valves are also provided on boiler 
connections of this system. All other 
valves being of the gate pattern. 

The main outboard exhaust connection 
for each turbine leading above the roof 
of the building is thirty-six inches in di- 
ameter. This becomes operative through 
a horizontal relief valve hydraulically op- 
erated, the dash pot and operating gear 
being worked from the engine-room floor. 
The valve and operating mechanism is es- 
pecially designed to meet the requirements 
of this plant, and the upper end of the 
atmospheric exhaust pipe is fitted with a 
Stein exhaust header. In connection be- 
tween the turbine and: condenser iis a 
copper expansion joint to prevent strains 
due to expansion and contraction. ‘There 
are no cross-connections between units in 
the main exhaust piping system. 

From each condenser two six-inch dry- 
air pump pipes are carried to an eight- 
inch header located above the dry-vacuum 
pumps, and from this header there is an 
eight-inch connection to each pump. In 
each of the branches to pumps and con- 
densers is placed a valve, and the headers 
are also subdivided by valves so that each 
pump with its section of header may serve 
a single condenser, or, if the header valves 
are open, it may pump air from any other 
condenser than that which it normally 
serves. The discharge from the air pumps 
is carried into a common header, which 
connects into the outboard exhaust pro- 
vided for the two 2,500-kilowatt lighting 
units, through which it is carried to a 
Stein exhaust head above the roof. 

The auxiliary exhaust piping is divided 
primarily into two systems, one receiving 
the exhaust from the single-acting engines 
which drive the condenser circulating 
pumps, and the other receiving the exhaust 
from all other auxiliary apparatus. The 
first system leads directly to the closed 
feed-water heaters in the boiler-room base- 
ment and has a cross-connection to the 
second system of piping, which system 
leads directly to the large open heater 
located on the first boiler-room floor, for 
the purpose of raising the temperatures in 
the “make-up” water. 

The normal feed-water supply to the 
boilers comes from the “hot well” or stor- 
age tanks which receive their water from 
the main surface condensers. The water is 
taken from the tanks by four boiler-feed 
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pumps, installed in a pump room in the 
centre of the basement. These pumps are 
of the outside packed plunger, pressure 
type, of Epping-Carpenter make, with 
compound steam ends, steam cylinders 
fourteen and twenty-two inches in diame- 


ter, water cylinder twelve inches in di- 


ameter and twenty-four inches stroke. In 
case of emergency the pumps suck directly 
from the water supply mains. They dis- 
charge into a pipe, running around 
the ceiling of the pump room, making a 
loop which carries the discharge to the 
closed heaters. Each pump can discharge 
into either side of the loop, thus enabling 
the other side to be temporarily cut out 
for repairs if necessary. 

There are two vertical coil pipe feed- 
water heaters, each containing 1,000 
square feet of seamless copper tube heat- 
ing surface, having five-sixteenths-inch 
steel shells sixty inches in diameter by 
twelve feet long, and designed for 300 
pounds working pressure. These heaters 
are supplied with exhaust steam from the 
auxiliary Westinghouse engines. The ex- 
haust from the reciprocating pumps at 
various parts of the basement goes to the 
open heater above mentioned. The heat- 
ers are situated at the west end of the 
pump room and are so connected to the 
pumps and main feed lines that they can 
readily be by-passed. The discharge pipes 
through the heaters are twelve inches in 
diameter. 

From the closed heaters the feed water 
passes through risers to a loop over the 
first floor boilers, thence to the economizers 
which have been described in connection 
with the boilers behind which they are 
located. From the economizers the feed 
water passes into another loop, above the 
first floor boilers, whence it is distributed 
to the individual boilers. 


For returning to the boilers the water 


of condensation in the steam pipes, two 
Holly gravity return systems are provided. 
One of them serves the main or super- 
heated steam piping, and the other the 
auxiliary steam piping. The receivers of 
these systems are placed in the engine- 
room basement near the partition wall 
between the engine and boiler room. Con- 
nections from all points of the steam pip- 
ing where water tends to collect are car- 
ried back to these receivers from which 
pipes are carried to the discharge chambers 
which are located on the wall of the house 
above the second tier of boilers. From 
this point the returning pipes drop into 
a return header located above the drums 
of the first tier of boilers and connected 
into them, thus returning the condensa- 
tion from the pipe into these boilers. 
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There is also a system of water piping 
for general supply purposes, comprising 
all the plumbing, all the cooling water 
jackets, and turbine glands, together with 
hose connections and others for general 
use. This system is supplied by two com- 
pound-duplex piston pumps of Epping- 
Carpenter manufacture, with steam cylin- 
ders six and ten inches and water cylin- 
ders ten and one-quarter inches in diam- 
eter, and twelve inches stroke. These 
pumps are constantly operating against a 
head of sixty pounds pressure and each 
has a capacity of 500 gallons per min- 
ute. 

The cooling water after being circulated 
through the bearings is collected and re- 
turned again to the general supply main in 
the power-house. This is done by means 
of two compound-duplex Epping-Carpen- 
ter six by ten by eight and one-half by 
twelve-inch pumps, each having a capacity 
of 200 gallons per minute. | 

Another auxiliary water-supply system 
is installed for the purpose of. washing and 
testing the boilers. This system is served 
by one eight by twelve by seven and one- 
half-inch compound-duplex outside packed 
pressure type pump of Epping-Carpenter 
make, able to supply 250 gallons per min- 
ute at 150 pounds pressure. While nor- 
mally used for supplying water for boiler 
washing, it is so built that full steam 
pressure can be turned into the low-pres- 
sure cylinder and the pump then worked 
under 350 pounds pressure which is used 
for testing the boilers after washing and 
repairs. 

Although the entire power-station struc- 
ture is absolutely fireproof, it is situated 
in the middle of a manufacturing district 
and adjacent to the water front in a po- 
sition that calls for complete fire protec- 
tion against outside conflagration. This 
is effected by an extensive system of cast- 
iron-flanged fire pipe line, with seven one 
and three-eighth-inch monitor nozzles dis- 
posed along the parapets surrounding the 
roof of the building, two at the middle 
of the coal bridge, commanding the rail- 
road yard, and two on the coal tower 
itself, commanding the water front. Four 
Siamese hose connections are provided at 
the sidewalk level at the four corners of 
the building; and one inside the boiler 
house at the east end of the coal bunker, 
as a protection against possible fires in 
the bunker. This system is served by two 
twelve by ten by twelve brass line, 1,000- 
gallon Epping-Carpenter pumps installed 
in the southeast corner of the engine-room 
basement, with salt-water suction direct 
from the intake flume. These pumps are 
constantly under steam and are pumping 
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against a head of 100 pounds, the fire- 
line system being fitted with a system of 
relief valves, all pipes and valves being 
properly protected from freezing, which 
constantly insures the immediate availa- 
bility of the entire power of both pumps 
at any place where protection from fire 
may be needed. 

There are three systems of distribution 
of lubricating oil. First of all, is that 


which distributes the oil to the turbine 


bearings and includes a storage tank eight 
feet in diameter by fourteen feet eight 
inches deep, situated in the boiler house at 
about the level of the coal bunker from 
which oil is distributed by gravity to the 
turbine bearings. From the bearings it is 
carried to a filter tank from which it is 
pumped automatically to the storage tank 
again by two 6x10x814x12-inch compound- 
duplex piston pumps of Epping-Carpenter 
manufacture, each having a capacity of 
200 gallons per minute under sixty pounds 
pressure. The connections of this system 
are all of brass pipe, to avoid all possi- 
bility of scale. The oil pumping and filter 
system is located in the northeast corner 
of the engine-room basement. The filter- 
ing plant is located in a two-story closed 
chamber, the upper story containing sev- 
eral tiers of filter pans which carry the 
bags through which the oil runs, the lower 
story containing the tank and pipe dis- 
charge connections to the oil pumps which 
are situated on top of the structure. 

There are about 5,000 gallons of oil in 
this system and about ninety gallons per 
minute is circulated through each tur- 
bine when in operation. About twenty 
gallons per day is drawn off for various 
purposes, this including a very small loss 
by evaporation. 

The oiling system for the crank cases 
of the Westinghouse engines used for 
the auxiliaries includes a storage tank 
three feet in diameter by ten feet nine 
inches high, which supplies by gravity a 
system of piping that leads to all West- 
inghouse reciprocating engines and allows 
the addition of new oil when needed. The 
discharge from the engine crank-cases is 
pumped to a filter tank and thence flows 
to a drain tank from which it is pumped 
through a system of piping leading back 
to the engines so that crank-case oil may 
be used over as often as desired, this being 
done by Epping-Carpenter pumps 414x234, 
x4 inches of brass-fitted duplex piston 
type. 

Cylinder oil for the lubrication of the 
cylinders of the reciprocating engines is 
handled by the system which includes a 
storage tank feeding by gravity through 
a system of piping that serves the lubri- 
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cators on all the reciprocating engines and 
pumps. Fresh oil is raised into this stor- 
age tank from small receiving tanks by 
means of compressed air. 

Except in the crank-case oil return line, 
which is of standard weight wrought-iron 
pipe, all oil piping is of brass with cast- 
iron fittings. All sizes above four inches 
are fitted with cast-iron flanges into which 
the brass pipe is expanded. 

The station is equipped with a com- 
pressed-air system for cleaning and other 
purposes. Air is supplied to this system 
by two motor-driven compressors of the 
Westinghouse Traction Brake Company's 
D-4 type of water-cooled compressors, op- 
erating from the 220-volt supply circuit. 
Each compressor has a capacity of fifty 
cubic feet of free air per minute, at 100 
pounds pressure, and is controlled auto- 
matically by a pump governor. 

The compressed air is used for cleaning 
the main and auxiliary generators, switch- 
board apparatus, and electrical accessories, 
and also in connection with the oiling sys- 
tem for forcing new cylinder oil and new 
crank-case oil into the storage tanks from 
which these oils are delivered to the oiling 
system. It is also used for an air hoist 
for handling oil barrels and emptying 
them into the receiving tank. The pres- 
sure usually carried on the system is eighty 
pounds per square inch. 

The system is made up of standard 
wrought-iron pipe with extra heavy. fit- 
tings and valves. 

The waste from the roof leaders and the 
sanitary appliances runs to a connection 
- to the city system of sewers. The drains 
and pumps on the basement-floor level, 
however, are so near the level of mean 
high tide that the tide trap is inserted 
in the outgoing sewer connection to pre- 
vent sewage backing up in the drains. At 
times of high tide the floor and other 
drainage is given an outlet to the overflow 
flume. 

PIPE COVERING. 

The non-conducting covering applied 
to the pipes and other heated surfaces 
throughout the building was furnished 
and put on by Keasbey & Mattison, in 
accordance with specifications drawn up 
by Westinghouse, Church Kerr & Com- 
pany. That on the superheated steam pipes 
consists of a layer of one-inch asbestos 
cement and then a layer of one-inch eigh- 
ty-five per cent magnesia blocks covered 
again with three-quarter-inch cement en- 
closed in a heavy canvas jacket. 

The saturated steam pipes are covered 
with one and one-half inches of eighty-five 
per cent magnesia jacketed with heavy 


canvas. Boiler feed lines and high-pres- 
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sure drips and all other auxiliary piping 
and heaters are also covered with eighty- 
five per cent magnesia in varying thick- 
nesses. The smoke flues are jacketed first 
by one-inch air space and then with one- 
inch forty per cent magnesia overlaid 
with one-half-inch coat of hard finishing 
asbestos cement. 

These non-conducting coverings are 
held by galvanized iron netting and tie 
wires underneath the canvas. 

The covering of the flanges and fittings 
on the superheated steam lines was of 
the special sectional design so as to be 
readily removable. Canvas covering on 
pipes and other surfaces were given two 
coats of paint, and a general color scheme 
was devised for the purpose of indicating 
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through the core and winding. The coils 
are wound with copper wire and, as is 
usual with very large generators, the coils 
were built into the slots after the armature 
frames and cores were permanently in po- 
sition on the bedplates. The coils are se- 
curely held in the slots by retaining 
wedges of hard fibre, fitted into grooves 
formed in the armature teeth. The ends 
of the coils where they project beyond the 
ends of the laminated core are protected 
by large perforated cast-iron flanges com- 
pletely enclosing the opposite ends of the 
armature. The machines are “star- 
wound,” i. e., the three sets of armature 
coils needed for the generation of three- 
phase alternating current are all connect- 
ed to one point, called the “neutral,” and 
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at a glance the various systems of piping. 
The scheme was very carefully worked out, 
and, as may well be imagined, it has been 
found of great convenience to the oper- 
ating force. 

All the gate valves are made by the 
Chapman Valve Manufacturing Company 
and the globe valves by the Star Brass 
Company. 

ELECTRICAL EQUIPMENT—TURBO-GENERA- 
TORS. 

The stationary armature, enclosed in 
a large cylindrical yoke of cast iron, con- 
sists of a ring-shaped core built up of 
overlapping punchings of soft sheet steel 
with the interior surface slotted to receive 
the winding, having ventilating strips in- 
serled at suitable intervals to form pas- 
sages for the free circulation of air 


heavy bronze wedges. 


the neutral points of the three machines 
are connected to one neutral bus, which 
is permanently grounded through a resist- 
ance. 

The revolving field consists of a four- 
pole structure formed out of solid steel 
disks, milled to receive the winding. It 
is six feet eight and one-quarter inches 
in diameter, and about six feet long. The 
field coils are wound with heavy copper 
straps embedded in slots and retained by 
Ventilating ducts 
are provided in the core which enables 
the revolving field to draw an abundant 
supply of air through its interior by a 
sort of fanning motion, which also aids 
in reducing the temperature of the sta- 
tionary armature. 

The core is pressed on and keyed to a 
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shaft of nickel-steel, nineteen and three- 
quarter inches in diameter, and running 
in bearings fifteen inches in diameter, 
through which there is a forced circulation 
of oil. The field is separately excited 
at 220-volts, the exciting current being 
delivered to the winding through a two- 
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exciting the fields of the main generators, 
iz., the two steam-driven exciters, one 
motor-driven exciter, and a storage bat- 
tery. These are designed to give direct 
current at from 180 to 120 volts. 
The steam-driven engine units each con- 
sist of a Westinghouse-Parsons steam tur- 


ormets 


JT 


To F 
Circuit Dok 


Taductloa Mutor 


Oz Exciter Generator 


Wa Ds Fields Rhoostat 


T Circuit Breaker 


> | Main Switches 


250 Volt Auxiliars Buses 
J=: 


+ 
£00 Volt Field Buses 


~ro 
-aS 
pew 


{i—-é< 4 


3 Phace Power Generator 6300 E.W., 


DIAGRAM OF Low-TENSION MAIN CIRCUITS FOR PRESENT HALF STATION, Lone ISLAND 
CITY POWER STATION. 


ring collector by means of sliding carbon 
brushes. 

These generators are each guaranteed 
to deliver 289 amperes per terminal at 
11,000-volts, and eighty to 100 per cent 
power factor for twenty-four hours con- 


bine directly coupled to a 200-kilowatt 
direct-current turbo-generator, designed 
to run at 1,800 revolutions per minute. 
These turbines are of the same general 
type as the main units and are designed 
to run either condensing or non-condens- 
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tinuously, with a rise in temperature not 
to exceed thirty-five degrees centigrade; 
and a fifty per cent greater current for 
two hours with a rise not exceeding fifty- 
five degrees centigrade. 
EXCITERS. 
Three separate sources are provided for 


ing, with 175 pounds steam pressure and 
superheat up to 200 degrees. Besides a 
connection to the superheated steam sup- 
ply they are also connected to the auxiliary 
steam main that supplies saturated steam. 
They are arranged so that they can be 
exhausted into one of the large condensers 
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or, when running non-condensing, into 
the auxiliary exhaust mains, passing the 
cxhaust steam either to the feeed-water 
heaters or to a separate outboard exhaust 
riser. 

The exciters are located near the south- 
west corner of the main floor. 

The motor-driven exciter, also of 200- 
kilowatt capacity, is driven by a 290-horse- 
power, three-phase, 440-volt induction 
motor, both motor and generator being 
mounted on the same shaft, bearings and 
bedplate. This motor-driven exciter is lo- 
cated in the operating gallery. The three- 
phase motor derives its current from 
three 175-kilowatt oil-insulated self-cool- 
ing transformers located in the basement 
of the electrical gallery. 

STORAGE BATTERY. 

The storage battery is intended mainly 
as an absolutely reliable source of sup- 
ply of the exciter bus system and the 
other more important auxiliaries. It is 
installed in a specially-arranged room in 
the engine-room basement and consists of 
110 cells, each containing seven plates of 
the type “R” chloride accumulator manu- 
factured by the Electric Storage Battery 
Company. The tanks are built large 
enough to ultimately contain eleven plates. 
This battery has a discharge rate of 366 
amperes for one hour, and is controlled 
from the opcrating gallery. It is normally 
kept floating across the excitation bus. In 
order to charge the battery a 12.5-kilo- 
watt booster, driven by a fifteen-horse- 
power induction motor, is located in the 
operating gallery next to the motor-driven 
exciter above mentioned. 


SWITCHBOARD APPARATUS. 

The generators are designed to run in 
parallel on either of two sets of main bus- 
bars, called the “working” and the “aux- 
iliary” bus, only one set of which is gener- 
ally in use. The general plan of the main’ 
wiring ìs quite simple and is shown in 
diagrams herewith. For the sake of sim- 
plicitv, the three conductors forming a 
three-phase circuit or connection are 
shown in the diagram as one conductor. 

The switches for the outgoing feeders 
are arranged in groups of six (three only 
of each group being installed at present), 
the said feeders being tapped from an in- 
termediate or “group” bus. In order to 
distribute current to the feeders, therefore, 
it is first necessary to connect a group 
bus to either the working or the auxiliary 
bus, and this is done by providing each 
group with two selector cireuit breakers, 
one for each of the two sets of main bus- 


bars. Thus, any generator, or any group 
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of feeders, can be connected at will to 
either set of main bus-bars. 

The cables are run through the turbine 
foundation into the basement (where taps 
are taken off for the generator potential 
transformers, whence smal] wire leads run 
in conduits to the instrument board in 
the operating gallery) then to main gen- 
erator circuit-breakers which are placed 
on the feeder gallery next above the base- 
ment, with their backs to the engine-room 
columns. 

The disposition of the main and auxil- 
lary bus-bars, and the arrangement of the 
feeder switches is such as to tend to com- 
bine excellent mechanical alignment of 
the apparatus with economy of material 
and flexibility of operation. 

The three bus-bars of the working bus 
are disposed in the three-story bus struc- 
ture of brick and alberene stone along the 
north side of the gallery, the auxiliary bus 
being disposed in a similar structure along 
the south side and directly opposite the 
main bus. Ranged along the inner sides 
of these bus structures, and facing each 
other, are two lines of Westinghouse type 
“C” oil circuit-breakers. The two smaller 
breakers on either line directly opposite 
each other are the generator selector cir- 
cuit-breakers, and the two larger ones are 
the feeder group selector breakers. These 
successive pairs of feeder selector switches 
are joined underneath the floor by group 
bus-bars, and there being a selector switch 
at each end of this group bus-bar, the 
said group bus can be joined to either 
the main or auxiliary station bus. The 
main generator switches are connected to 
similar sets of cross-connecting bus-bars 
joining the generator selector switches, 
thus enabling any generator to be thrown 
in on either set of bus-bars by closing the 
proper selector switch. The feeders are 
tapped from the group bus joining two 
opposite feeder selector switches, six feed- 
ers being tapped on to each auxiliary 
group bus, and each feeder having its 
separate circuit-breaker. The feeder cir- 
cuit-breakera are therefore installed in 
groups of six, three of each group being 
now installed, the remaining three being 
omitted until future completion of the 
equipment. 

All of the circuit-breakers are Westing- 
house type “C” oil switches, with remote 
electrical control, worked from the main 
operating gallery on the upper floor. The 
main generator circuit-breakers are of 
600 amperes edch, the general selector- 
breakers of 600 amperes capacity, the feed- 
er group selectors of 1,200 amperes ca- 
pacity, and the feeder switches of 600 am- 
peres capacity. The generator switches 
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are four-pole, in order to accommodate an 
extra connection to the neutral point of 
the generator winding and a neutral bus 
which is grounded. All the other oil 
switches are three-pole. 

Some of the features of these oil switch- 
es are worthy of note. There are two sta- 
tionary contacts per pole, one for the in- 
coming and the other for the outgoing 
leads of the same phase, each contact 
being mounted in a large porcelain insu- 
lator, the leads being brought out at the 
rear of the switch structure. The circuit 
is established between these two stationary 
contacts by raising into contact with them 
a bridging piece which is immersed in an 
oil bath, and is held against the contacts 
by mechanism operating against the force 
of gravity. The open position of the 
switch is therefore maintained by grav- 
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closed in a separate fireproof chamber of 
brick, capped with a slab of alberene 
stone upon which the operating gear is 
mounted. The contact piece is carried on 
a substantial wooden rod which, together 
with the partitions formed by the lining of 
the tank, makes an effective barrier be- 
tween the two terminals of each pole when 
the circuit is open. The oil tanks are of 
sheet metal, of a type of construction that 
insures absolute immunity from leakage 
of oil, and are insulated from the circuit. 
As is usual in this type of switch, the 
compartments are closed at the rear by 
the brick structure, while the front of 
each compartment is enclosed by a cover 
of asbestos lumber held in place by ec- 
centric clamps, thus facilitating quick and 
easy access: to the parts. These switches 
are all electrically operated through sole- 
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ity, resulting in the maximum degree of 
safety. All live parts are submerged in 
oil, the quantity of which is at the same 
time relatively small. The opening and 
closing gear is a simple-parallel motion 
system, which is drawn up into the closed 
position by a closing solenoid and held 
there by a toggle joint. The opening of 
the switch is accomplished by energizing 
the circuit of the opening solenoid, with 
the result that the switch is quickly open- 
ed by gravity, tension springs being pro- 
vided to take up the shock of the fall. 
The arcing contacts are located near the 
surface of the oil instead of at the bottom 
of the oil receptacle, thus insuring free- 
dom from deposits of carbonized particles 
or other impurities at the points of con- 


tact. 


Each pole of the cireuit-breaker is en- 
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noids actuated by current received from 
the auxiliary bus through controllers on 
the switchboard panels, as will be described 
later. The brick work of the oil switch 
structures is uniform with that of the bus 
structure, all being built of pressed yel- 
low brick with caps of alberene stone. 

Beside the oil switches there are also 
installed disconnecting hook-type switch- 
es, to be opened and closed by hand, for 
isolating various parts of the system of 
connections when not in use, or while 
being inspected. These are mounted on 
heavy porcelain pillars placed in small 
compartments built into the brick bus 
structure. 

In order to get indications of the volt- 
ave across the main bus-bars, bus potential 
transformers are provided, mounted 10 
brick and alberene stone compartments on 
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top of the bus structure. Leads from 
these transformers run to the instrument 
board in the operating gallery. 

The buses themselves are composed of 
copper bars three inches by one-quarter 
inch, resting on heavy porcelain pillars, 
each in its own compartment of the bus 
structure, and entirely isolated from the 
other two. The main connections between 
the bus-bars and all the main, generator, 
selector, and feeder switches are of heavy 


copper rods, carried on porcelain insula- 
tors within brick compartments or “sep- 
tums,” to secure complete isolation of 
each conductor from all the others. These 
septums are noticeable in the plan of the 
feeder gallery, being shown on the back 
of each of the feeder and generator switch 
structures. 

From the feeder circuit-breakers on the 
feeder gallery the separate cables pass 
down through the floor, still in brick sep- 
tums, to a few feet below the basement 
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floor level, where they are spliced to the 
conductors of the three-phase cables, which 
are properly insulated and lead-covered 
and pass into the outgoing ducts, which 
are laid in the floor of the basement gal- 
lery. Thence they are conducted to the 
distributing manhole at the commence- 
ment of the conduit line leading toward 
the substations. 

The connections between the main gen- 
erator switches, the bus-bars and selector 
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switches and feeder circuit-breakers, arc 
all of heavy copper bars or rods, mounted 
upon porcelain pillars. Bars and connec- 
tors of opposite polarity are separated by 
barriers or partitions of alberene stone, 
insuring absolute freedom from short cir- 
cuit in this extremely important part of 
the installation. The enoromous amounts 
of energy developed in the power-house of 
this size are such as to make an absolute 
isolation of all main and bus connections 
a matter of paramount importance. The 
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main conductors, separate as they are by 
partitions and carried on heavy porcelain 
insulators, need no other insulating cover- 
ing. : | 
ELECTRICAL-CONTROL APPARATUS. 
The ‘above-described system of switches, 


_bus-bars and regulating or other auxiliary 


apparatus is all controlled from the op- 
erating room at the east end of the third 
or operating gallery. This location at the 
east end of the present engine room will 


be opposite the centre of the completed 
engine room when the building is extend- 
ed to accommodate the final installation. 
This gallery is about thirteen feet above the 
main engine-room floor, and projecting 
from the generating room is an overhang- 
ing observation balcony that gives a good 
view of the whole engine room. Mutual 
intelligence for the proper operation of 
the turbines and the controlling switches 
is commonly interchanged between the en- 
gine-room floor and the operating gallery 
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by means of a system of visual signals. 
The control apparatus consists of the fol- 
lowing: 

(a) Generator control bench. 

(b) Generator instrument board, direct- 
lv in front of the bench. 

(c) Feeder control board. 

(d) Exciter switchboard. 

(e) Auxiliary switchboard. 

The panels are of marble, and all panels 
and the metal fittings, switches and in- 
strument cases have a dead black finish. 
The generator control bench resembles a 
low desk with an inclined top, and ac- 
commodates three sets of operating han- 
dles for the generator main switches and 
selector switches, one set for each unit 
and two sets for bus junction switches, 
which divide the main bus into sections. 
The apparatus on each generator panel 
of this desk consists of the following: 

Controller for main generator circuit- 
breaker. l 

Two controllers for generator selector 
breakers. 

Controller for turbine governor. 

Controller for field switch. 

Controller for field rheostat. 

Three sets of indicating lamps for the 
main switch and two selector switches. 

Two synchronizing receptacles. 

Directly opposite each generator panel 
on the desk is a vertical panel in the 
generator instrument board. Beginning 
at the top the instruments on this panel 
are as follows: 

‘Alternating-current voltmeter. 

Alternating-current ammetey. 

Indicating wattmeter. 

Power-factor meter. 

Direct-current field ammeter. 

Integrating wattmeter. 

There is also a synchronizing lamp and 
a lamp indicating the position of the field 
rheostat, besides an illuminating visual 
indicator forming the return signal from 
the engine room. 

These instruments are all operated from 
current derived from shunt potential 
transformers and series transformers, suit- 
ably located in the leads from each ina- 
chine. On the narrow panel to the left 
of the three-generator instrument panels 
now installed are mounted, beginning at 
the top, three alternating-current volt- 
meters, giving bus potential on each leg 
of the circuit, and a frequency meter. 
There are also two synchronizing lamps on 
this panel, one for each bus. On the bus 
junction panel at the right-hand end of 
the instrument board are mounted a dif- 
ferential alternating-current voltmeter, 
two svnchroscopes with plug receptacles, 
two synchronizing lamps and an alternat- 
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ing-current ammeter to indicate the cur- 
rent in the grounded neutral bus from 
the generators. 

The feeder switchboard consists of three 
vertical panels, each containing apparatus 
for the control of six feeders and two 
feeder-group selector switches, one of the 
latter running to each bus and enabling 
the group of feeders on that panel to be 
put on either bus at will. Each of the 
three panels is at present equipped, how- 
ever, with only three sets of feeder-con- 
trol apparatus, space being left for the 
remaining three when the installation is 
completed. The complete outfit of instru- 
ments on a completed feeder panel de- 
signed for six feeders is as follows: 

Six alternating-current ammeters. 

Six controllers for feeder circuit-break- 
ers, with two indicating lamps for each 
one. 

Two controllers for the group selector 
circuit-breakers, having two indicating 
lamps each. 

The exciter switchboard is placed to 
the left of the generator instrument board 
with several blank panels intervening. It 
is designed to control the output. of two 
steam exciters, three motor-driven exciters 
(of which only one is now installed) and 
the storage battery, which is provided as 
a relay for excitation and other impor- 
tant auxiliary purposes. It is fitted with 
two sets of bus-bars, one normally used for 
generator excitation only and the other 
for the station lighting and auxiliary ap- 
paratus. 

The direct-current exciter generator 
panels are of the usual standard type of 
generator panel, but fitted with double- 
throw switches to supply either the ex- 
citing or auxiliary buses. Upon the bat- 
tery panel are mounted all the necessary 
switches, rheostats and other devices for 
controlling the motor-driven booster, 
whose function is to charge the storage 
battery. There is also a panel control- 
ling the motor of the electric-driven exciter 
set. 

The generator rheostats are mounted in 
a structural steel framework directly un- 
derneath the operating bench on the sec- 
ond or bus gallery. The rheostat proper 
consists of a series of cast-iron grids set 
m an iron frame. The face-plate is 
mounted on a marble slab and the con- 
tact arm is operated by means of a little 
direct-current motor receiving current 
from the 220-volt auxiliary bus and con- 
trolled from an operating handle on the 
generator panel. Reference to the photo- 
graph shows another panel mounted direct- 
lv above the rheostat  face-plate, upon 
which is mounted an electrically operated 
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main field switch, worked from the field 
switch controller handle on the generator 
panel. 

The brackets supporting the 220-volt 
exciter and auxiliary buses are mounted 
on porcelain insulators carried on the steel 
framework directly over the generator 
rheostats and directly underneath the ex- 
citer switchboard. 

A separate auxiliary switchboard con- 
trols the supply to all the various direct- 
current motors and the lighting system 
throughout the station, and from it is 
also supplied the current required for elec- 
trically operating the above-described gen- 
erator selector and feeder oil switches 
whether automatic or not. This switch- 
board consists of four panels, and its 220- 
volt bus-bars are connected directly to the 
auxiliary buses shown under the exciter 
switchboard. The following list of cir- 
cuits gives a good idea of the extent to 
which electrical auxiliaries are used in the 
station. Switches are mounted on the 
board controlling the following circuits: 
telpherage system for disposal of ashes; 
motor for operating the floating bridges 
in the ferry house; sump pump motors; 
hoiler-room elevator; hot-well pump mo- 
tors; passenger elevators for offices; ma- 
chine shop; engine-room crane; two motor- 
driven compressors for air cleaning, and 
the motor for driving the booster pre- 
venting electrolysis. There are also nine 
separate lighting circuits for operating 
220-volt incandescent lamps in the engine 
room and boiler room and for supplying 
current throughout the entire power plant 
building, and a rotary balancer through 
which is operated a three-wire system for 
the 110-volt arc lamps in the engine room 
and boiler room and on the coal and ash 
towers. Two of the four panels are de- 
voted to the straight 220-volt incandescent 
lighting and motor circuits. The other 
two are devoted to the control of the ro- 
tary balancer and the three-wire arc light- 
ing system. 

On the bus gallery and directly under- 
neath the auxiliary board is located a set 
of small panels, on which are mounted the 
alternating-current relays which control 
the automatic circuit-breakers in the main 
power system. 

Independent manual control is effected 
from the main switchboard by simply clos- 
ing the 220-volt solenoid circuit by a 
switch that is in parallel with the auto- 
matic alternating-current relay. 

All the outgoing feeder and main gen- 
erator switches are fitted with both kinds 
of control, but all the selector switches 
have manual contro] only. 

The indicating lamps for each switch 
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controller are mounted underneath bench 
and indicate when lighted through differ- 
ent colored lenses set flush with top of 
bench. Auxiliary contacts on the oil 
switches light one or other of the lamps 
depending on whether switch is open or 
closed, so that the operator receives a 
positive return signal when the switch 
mechanism has completed the intended 
movement. ‘The lamp indication of course 
changes, and a gong rings when a switch 
opens automatically from the protecting 
devices described later. 

It might also be noted that the gener- 
ator selector switches are interlocked 
through the synchronizing plug, so that a 
generator selector switch can not be closed 
to either bus unless the synchronizing plug 
is in place and the synchronizing devices 
record the condition of phase relation. 

CABLES AND WIRES. 
The main generator cables are of the 
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of varnished cambric insulation with a 
double protective braiding. 

The principal low-tension cables are as 
follows: to the generator fields, 21%,000 
circular mils. From the exciter trans- 
formers to the induction motors driving 
the exciter sets 500,000 circular mils in 
each lead. Between all exciters and the 
exciter switchboard, 1,500,000 circular 
mils in each lead. Exciter field connec- 
tions are 28,600 circular mils. The stor- 
age battery is connected to the exciter 
bus by two leads of 1,000,000 circular 
mils. The connections of the charging 
booster of the storage battery consist of 
three 71,000-circular-mil cables to the mo- 
tor and two 500,000-circular-mil cables 
from the generator. 

The low-tension cables are provided 
with insulating covering of four-thirty- 


seconds-inch of varnished cambric insu-. 


lation for the larger sizes and three-thirty- 
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of 250,000 circular mils and is wrapped 
with a layer of paper insulation seven- 
thirty-seconds of an inch thick. The three 
insulating strands when twisted into one 
cable are then surrounded with an addi- 
tional insulating wrapping seven-thirty- 
seconds of an inch thick and the inter- 
stices also fitted with the same material. 
The whole is enclosed in lead-sheath nine- 
sixty-fourths of an inch thick. 

These cables leave the power station 
through ducts laid in the floor of the base- 
ment gallery, which lead to a manhole 
directly outside of the building. 

Each high-tension cable is provided with 
end bells of spun brass, seven and three- 
quarters inches in diameter and about five 
inches deep, sweated to the end of the 
lead sheath of the cable and filled with 
insulating compound. | 

The outgoing feeder cables, between the 
power stations and the lightning arrester 
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single conductor type, with four leads to 
each machine, each of 600,000 circular 
mils, insulated with varnished cambric 
ten-thirty-seconds of an inch thick, pro- 
tected on the outside with double braid- 
‘Ing. Between the group selector switches 
and the outgoing feeder buses each lead 
is of 1,318,000 circular mils cable. Be- 
tween the feeder switches and the end 
bells of the three-conductor cables that lead 
to the outgoing circuits the cables are of 
250,000 circular mils. Between the feed- 
er switches and the transformers that 
supply the motor-generator exciter set 
leads are 73,000 circular mils. The main 
grounded neutral lead connecting all the 
generators to the neutral resistance is of 
600,000 circular mils. All these cables 
are provided with ten-thirty-seconds inches 


seconds of an inch for the smaller sizes, 
this being covered with a double layer of 
protective braiding. 

None of the power-house cables, either 
high or low tension, are lead-covered. The 
varnish cambric insulation of the cables, 
which were manufactured by the General 
Electric Company, is guaranteed to be suf- 
ficient for the working pressures adopted 
without the necessity of sheathing it with 
a continuous waterproof covering of lead 
under the conditions that prevail in this 
power station, the ducts being so con- 
structed that there is no possibility of 
moisture collecting in any point of the 
duct system. 

The feeder cables leading to the high- 
tension transmission system are of the 
three-conductor type. Each conductor is 


house at Dutchkills street, about one and 
one-eighth miles distant, where the trans- 
mission system changes from underground 
to overhead, were furnished, drawn into 
the ducts and connected up complete with 
end bells by the General Electric Com- 
pany. 

After installation the cables successfully 
withstood the prescribed test of 30,000 
volts applied continuously for a period of 
thirty minutes. 

AUXILIARY AND CONTROL WIRING. 

The general use of the distant control 
type of switch for the main power circuits 
required the installation of a great deal 
of control wiring between the switches and 
the operating board. The potential and 
current transformers in the main gener- 
ator and feed circuits, together with the 
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signaling devices on the engines, also had 
to be connected to the indicating instru- 
ments on the various panels. This system 

of wiring was all run in “loricated” iron 
pipe conduits between the operating 
switchboard and the various pieces of ap- 
paratus. ‘The leads for the station light- 
ing and motor circuits were also run in 
conduits. 

The 220-volt wiring throughout the 
power-house between the auxiliary switch- 
board and the lamps and motors is all 
run with various sizes of rubber-insulated 
and braided cable. 


ENGINE-ROOM SIGNALS. 


A very complete system of signals for 
intercommunication between engineman 
and electrical operator has been installed, 
which consists of a number of illuminated 
signals grouped together and located at 
a point visible from all parts of the en- 
gine room. These are worked from the 
operating gallery after the engineman’s 
attention has been obtained by means of 
a whistle signal. A system of return 
signals operated from the engine-room 


floor and showing in the operating gallery — 


enables the engineman to show the elec- 
trical operator that his signals have been 


understood, and the two systems together — 


supply all necessary communication be- 
tween the two operating floors. A large 
synchroscope, visible’ from all parts of the 
engine room, has been installed, so that 
by watching it the engineman is informed 
as the generator approaches synchronism, 
and is switched into service. The large 
letters and figures are illuminated from 
behind by incandescent lamps, which are 
lighted when the proper contact keys are 
pressed by the electrical operator. A cor- 
responding set of keys at each turbine 
enable the engineman to light the answer- 
ing signals on the instrument panel in the 
operating gallery. 

Suspended from the large signal board 
is a load indicator, by means of which the 
engine-room forces are notified regarding 
the condition and tendency of the station 
load. This is actuated by an electric cir- 
cuit manually operated by the main 
switchboard attendant. Other load indi- 
cators of the same type are also located 
in the upper and lower boiler rooms for 
the same purpose. 


LIGHTING AND HEATING. 


The lighting for the station is done 
by arc lamps for general illumination and 
incandescents for detail illumination. 
There are seventy-two Westinghouse 110- 
volt, direct-current enclosed arc lamps in- 
stalled, running from the auxiliary switch- 
board in the manner described in the 
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previous section. ‘There are about 1,220 
sixteen-candle-power, 220-volt incandes- 
cent lamps supplemented by about 150 
special receptacles for the use of exten- 
sion-plug connections to facilitate inspec- 
tion and repair of machinery. The wir- 
ing for these lamps is carried throughout 
the building in iron conduits, with the 
most approved type of junction cut-out 
boxes and safety devices. 

The heating of the electrical galleries 
and offices is accomplished by means of 
a direct system of low-pressure direct- 
steam pipe coils, amounting altogether to 
about 3,300 square feet of radiating sur- 
face. It is supplied by live steam, work- 
ing through a reducing valve. 

HOISTING MACHINERY. 


The traveling crane spanning the en- 
gine room has a capacity of fifty-five tons 
and a span of sixty-four feet. It is of 
the double trolley type with a hoisting 
and a trolley motor on each trolley, be- 
sides the main motor which propels the 
entire crane. These motors are all oper- 
ated from the 220-volt circuit. The crane 
was built by the Morgan Engineering 
Company. The hoisting trolleys are geared 
for both slow and rapid hoisting. Steel 
wire hoisting ropes are used throughout. 

There are two elevators installed, one 
of them being a passenger elevator for 


serving the offices: and electrical galleries 


and the other a combination freight and 
passenger elevator in the boiler house, run- 
ning from the basement to the top of the 
coal bin. These elevators were made by 
the Marine Engine and Machine Com- 
pany, and are all of the electrically con- 
trolled type, operated from a 220-volt cir- 
cuit. They are driven by motors capable 
of handling live load of 1,800 pounds at 
200 feet per minute and are fully equip- 
ned with safety devices. The elevator in 
the boiler house is arranged for automatic- 
button control. 


MACHINE SHOP. 


The machine tool equipment is pro- 
vided to facilitate light repairs. The space 
set apart for this machine shop is on the 
topmost floor on the north side of the 
building directly over the electrical op- 
erating gallery. 

The equipment consists of a portable 
Buffalo forge and anvil; a pipe-threading 
machine capable of handling pipe up to 
twelve inches: a bolt-cutting machine with 
bolt and pipe dies up to two inches: a 
sixteen-inch swing engine lathe with an 
eight-foot bed, and another lathe of thirtv- 
inch swing, with a sixteen-foot hed. There 
are also a 30-inch by 30-inch hv 8-foot 
planer, a twenty-inch shaper, a forty-eight- 
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inch radial drill press, a light-speed lathe 
with a four-foot bed, a sensitive drill. a 
wet and dry grinder, besides an ordinary 
grindstone and a hack-saw machine. 

The foregoing machinery is arranged 
in two groups, driven by a line shaft which 
extends over both groups, but is subdi- 
vided at its centre by a clutch coupling. © 
Two fifteen-horse-power type C Westing- 
house 400-volt, three-phase induction mo- 
tors are coupled to the shaft, there being 
one at each end, which can thus drive 
a part of the machinery without making 
it necessary to run all the shafting. 

A swinging jib crane with a two-ton 
Sprague electric hoist enables heavy pieces 
to be lifted into the machine shop from 
the engine-room floor. 

CONCLUSION. 

The first work of clearing the site be- 
gan on September 15, 1903, and the ex- 
cavation on October 20. 

The first turbine was started January 
16, 1905; the high-tension current first 
turned into the transmission lines April 
27, 1905. Current was furnished for test- 
ing cars on May 13, and on July 26, 
1905, the line between Flatbush terminal 
and Rockaway Park, the first section of 
the Long Island Railroad to use the new 
motive power, was permanently changed 
from steam to electrical operation. 

The station was planned and built by 
Westinghouse, Church, Kerr & Company, 
engineers for the Pennsylvania, New York 
& Long Island Railroad Company. which 
is the organization through which the 
Pennsylvania Railroad is carrying on its 
New York extension work. The design 
and construction were under the charge 
of Mr. George Gibbs, chief engineer of 
electric traction of the road, and under 
the general supervision of the mechanical 
and electrical advisory committee—New 
York extension—a committee composed of 
officers of the Pennsylvania Railroad Com- 
pany. epee 


Niagara Falls Water Power. 

The Ottawa Board of Trade adopted a 
resolution at a recent meeting declaring 
that the Canadian government should not 
enter into any arrangement that would in- 
terfere with the right of Canada to de- 
velop water power at Niagara falls, or at 
any other point along the international 
boundary. As an excuse for that extraor- 
dinarv course Consul-General Foster 
states that the resolution declares that 
“in view of the fact that the Province ot. 
Ontario is largely dependent upon foreign 
coal for industrial and domestic purposes 
it should develop its water power. The 
resolution also called on the Canadian 
government to enact legislation to pro 
hibit manufacturers of electric power In 
Canada from selling and transporting the 
same across the border under any Con- 
tract not terminable within one year. 
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CARE AND MAINTENANCE OF 
EQUIPMENT.’ 


BY R. A. WALKER, IOWA FALLS, IOWA. 


While we are discussing the larger 
things that at present concern us, such as 
“district and state organization” and “tac- 
tics of the opposition,” ete., it behooves 
us not to forget the things at home that 
are going to make permanent organization 
possible and our fighting methods success- 
ful; that is the kind of service that we 
are giving, a thing which the “care and 
maintenance of our equipment” has largely 
to do. I will take the liberty of cover- 
ing a large portion of plant equipment 
in a general way and in the manner that 
it affects us before the public and also 
somewhat as to detail and as to method. 

Care must start at the beginning in 
this industry and continue throughout the 
construction and operation of the plants. 
Maintenance must not be taken to mean, 
entirely, the replacing or repairing of 
something that has broken or given way, 
causing the interruption in the service, but 
in the better sense the anticipation of 
these troubles and the remedying of them 
before they actually occur. From the 
moment that a plant is constructed de- 
terioration begins. And this can not be 
taken care of by allowing it to go unheeded 
the allotted ten to fourteen years, but 
to ensure an efficient and dependable serv- 
ice must be ag near as possible continuous- 
ly maintained at the same standard as 
the original structure. In no other line 
of business is that old adage that “a stitch 
in time saves nine,” so true as in the main- 
tenance of telephone properties. Often 
the giving way of a single guy or corner 
causes poles and leads to fall like dominoes, 
destroying more in a few moments’ time 
than can be overcome in weeks. Main- 
tenance of to-day must be of a much 
higher standard than in times past. Then 
we might have expected the average sub- 
scriber to think that “morning zephyrs” 
and “slight dews” would interrupt their 
service, but now the public refuses to “in- 
sulate themselves with that film of kindly 
stupidity” and demand service almost ab- 
solutely continuous, prompt and efficient. 
In order that fine apparatus shall de- 
teriorate slowly, do its work properly and 
positively, it must be treated with the 
utmost care and attention. 

In this discussion I wish to divide the 
portions into office equipment, cables and 
aerial lines and instruments. 

Office equipment consisting of switch- 
boards, racks and protection, and the con- 
necting cables. 
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Switchboards are all of a more or less 
delicate mature and demand the maximum 
of care and attention. At no point are 
we so liable to have single cases of trou- 
ble multiplied as in the cord circuits and 
trunking devices on the board. To cite 
the many cases that present themselves and 
their troubles in detail would cover vol- 
umes of space and a great portion of 
time, so they will be omitted here, except 
to caution that as the switching apparatus 
forms the central link in the system we 
must give it prompt and immediate at- 
tention and “keep everlastingly at it.” 

Complete and thorough periodic tests 
should be inaugurated, so that faults may 
be immediately located and repaired. 
Forms covering statement of all tests to 
be made and places for reports, with in- 
struction, will help materially in securing 
the best results. Cleanliness in switch- 
board and rack rooms, the elimination of 
dust and dirt, go a long way toward mini- 
mizing troubles, such as poor contacts, 
cross talk and kindred ailments. 

Office cables, whether dry core or paraf- 
fined, take up moisture very easily, caus- 
ing induction troubles, if nothing more 
serious. To prevent this the original in- 
stallation should be made in a building 
or rooms where an even dry temperature 
can be maintained and cables kept from 
the floor where moisture might collect or 
become damp from water used in mopping, 
etc. It is necessary to boil these cables 
with beeswax and paraffine, or otherwise 
drive out the moisture when they become 
damp. 

Protection—It is necessary that the of- 
fice equipment be properly protected from 
both lightning and foreign currents. On 
small boards and in small places where 
the liability of crosses with electric light 
or trolley wires is small, ordinary Postal 
or Western Union type fuses are used 
for the latter and carbon block for the 
lightning. Care should be taken to ensure 
proper grounding of the arrester bus, 
also that it is not made through cable 
sheaths or other than the main exchange 
ground. Racks should be wired with a 
fireproofed wire and be kept free from 
dirt and moisture. 

Cables, while furnishing a convenient 
and reliable method of carrying a large 
number of lines, must be the more thor- 
oughly watched and cared for. When prop- 
erly cared for cables deteriorate slowly, but 
may under adverse conditions become use- 
less in a very short period of time. The 
most common cause for trouble is due to 
holes in the sheath and is caused in many 
ways. Heavy currents often cause burn- 
ing of holes, but this may be overcome 
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when the current is on sheath or messen- 
ger by hanging the cables on Marlin hooks 
and bonding the sheath to the messen- 
ger and the latter to the ground. Marlin 
hangers are mentioned for the reason that 
it has been our experience that old metal 
clips of the zinc strap type, that should 
a bond break or in the case of unbonded 
cables, holes are often burned under sev- 
eral clips instead of in one point, under 
like circumstances with the Marlin hooks; 
also that these burned places are often 
entirely covered by the clips and are hard 
to locate until after moisture may have 
entered the cable through them. Exces- 
sive vibration should also be avoided, euch 
as hanging cables on portions of bridges 
that are subject to vibration, or on street- 
car poles, as this will cause the lead in 
places to become crystalline and porous, 
making it often necessary to replace en- 
tire portions of cable. To protect against 
lightning and foreign currents being 
brought into the cables from aerial lines, 
carbon blocks and fuses should be installed 
at the terminal pole as well as at the 
office end. Where there is no danger from 
foreign currents, such as electric light and 
street-car currents, the carbon block alone 
will suffice, while for small terminals on 
short cables used only for service wire 
purposes protection at the out end may be 
omitted with safety. Arresters must be 
enclosed in weatherproof cans or boxes, 
as the carbon blocks absorb moisture quite 
readily. Mica or celluloid will also be 
found preferable over silk between blocks 
in outside terminals. 

When the insulation drops down in 
paper-wrapped cables the trouble may be 
located by the use of the Varley or Mur- 
ray loop test, or if the necessary “bridge” 
is not at hand, by careful examination 
of the cable sheath. When the low point 
is found, which should be at the earliest 
possible moment after we have knowledge 
of it, and is due to the presence of moist- 
ure, it is necessary either to open the 
sheath and force the water out by boiling 
with hot paraffine above the boiling point 
of water and not hot enough to char the 
paper insulation, or possibly where the 
moisture has penetrated a considerable dis- 
tance or been present for some time it 
may be necessary to connect in a new piece 
of cable, covering the open portion with 
a new sheath and wiped joints. Cables 
left open or exposed to the air will col- 
lect sufficient moisture to seriously impair 
the insulation. Cable ends should always 
be sealed by soldering when cut and to be 
left for any length of time. In the aver- 
age plant. it will be found to advantage 
to use lead sleeves and wiped joints in 
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preference to patent joints, though: defec- 
tive plumbing is often the cause of cable 
troubles. 

The life of cables is governed largely 

by the method by which they are put up. 
For instance, if a cable is placed on a 
messenger of exactly the same length, es- 
pecially in iron messengers, when the mes- 
senger elongates, which it eventually will, 
the cable becomes drawn tight against 
poles and slips at turns or corners (if 
placed on the outside of such turns) and 
on a slack messenger, the swing is suff- 
cient to break the sheath at the pole. Plow 
steel is coming more and more into gen- 
eral use because of its ability, when prop- 
arly guyed, to keep its position and also 
the-advantage of using a smaller messen- 
Bele o ai 
+. The maintenance on heavy aerial leads 
ig one of the hardest problems that we have 
to. contend with. Original construction 
has to do largely with its economical suc- 
cess. If such leads are well guyed, head 
and side, as may be necessary and all lines 
are placed in the best possible shape, it is 
entirely possible to eliminate the ordinary 
run of open wire trouble. | 
. In the care and maintenance we are 
on the average very lax. 
_ Jf we expect to gain control of the toll 
business in the state it must be through 
the degree of service that we are able to 
give. 

The matter of induction, noisy lines 
and the small aggravating things that oc- 
cur often on the lines must be eliminated. 
Cases of that sort must be given the same 
immediate attention that we give the lines 
that are out of service. 

We must speed up a little in the at- 
tention that we give the toll lines that 
we have. 

Instruments—While in the average 
plant it is the instrument itself that re- 
ceives the last attention, we must not for- 
get that this telephone is our representa- 
tive before the subscriber, and as its ap- 
pearance is, and as its part is done in the 
perfecting of the service, depends the sat- 
isfaction with which we are received by 
the public. 

Frequent inspection should be made and 
a thorough overhauling of the instrument 


should also be made periodically, 
more often with telephones of the 
local battery magneto-call type, be- 


cause of the larger number of con- 
tact parts and also because minor troubles 
may exist much more readily than with 
central energy equipment. It is not only 
essential that the respective mechanical 
parts of the instrument be in the best of 
shape, but also that the general appear- 
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ance be the best possible, for with the aver- 
age user the appearance goes a long way 
toward conviction that the rest of the serv- 
ice is satisfactory. A judicious use of fur- 
niture oil and nickel polish will do wonders 
iw this line. 

Great care should be taken in the in- 
stallation of the instrument to ensure it 
from mechanical injury, as well as the 
house wiring, to ensure continuous opera- 
tion and low maintenance cost. Soldering 
of all connections takes but little time in 
the beginning and saves the maintenance 
force much labor and consequent expense. 

Methods of taking care of trouble re- 
ports and the clearing of them are many 
and varied, but I will here give a plan 
that is in general use. A “morning test,” 
which covers a test of all the lines on the 
exchange, furnishes a ready and rapid 
method of locating any trouble, and is 
usually checked on stock forms numbered 
from one to one hundred. These num- 
bers are marked with certain characters 
to show the trouble with that line, or car- 
ried to the back of the slip and there 
carried out in full. Then transferred to 
the usual form of trouble ticket, showing 
number of ticket and line together with 
the nature of trouble, time reported and 
any additional information that might be 
of assistance to the trouble man in lo- 
cating and clearing the trouble, such a! 
cable pair number, equipment record, etc. 
If these tickets are methodically kept and 
the cause of each case and the repairs made 
are thoroughly reported, a thorough analy- 
sis of the trouble may be made, cutting 
down the number of repeating or recur- 
ring cases, eliminating those chronic cases, 
and showing us where the particular plant 
may be weak in a certain way, that we may 
make the necessary corrections. 

Don’t allow these tickets to be marked 
“fixed,” they are of little use when so 
marked. 

By filing these tickets in order of the 
line numbers we have a complete record 
that will show us the exact number of 
cases of trouble on each line and the 
reason. There is usually a remedy. In 
cases of the repeating or chronic nature, 
a good “follow. up” works to fine ad- 
vantage, and I believe places us in a good 
light before the public. Mr. Plaister, of 
Fort Dodge, has devised a good method 
along this line. By using a return postal 
card it becomes necessary for the sub- 


scriber to make specific complaint, or by 
failing to reply admit no further cause. 
A show of interest along this line certainly 
can not hurt us with our subscribers. It 
is Just as ‘essential that public opinion 
be well taken care of as anything else. 
Let us establish methods in our ex- 
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changes that will enable us to anticipate 
trouble or at least have knowledge of it 
before the subscriber does, also record and 
care for these reports with despatch. Try, 
in fact, the “Schwab” deadly parallel sys- 
tem on ourselves. Get after these things; 
don’t dodge them. Be our own most 
severe critic of service, when we in our 
search have found cause for complaint, re- 
move the cause. 

If we are to maintain efficiency it is 
necessary that we use system and disci- 
pline, and both must begin with ourselves. 
Cut out the misspent energy. 
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Reconstruction of the Properties 
of the Helena Light and 
Railway Company. 

A contract has been made between 
J. G. White & Company and the Helena 
Light and Railway Company, whereby the 
former company will undertake the re- 
construction of the properties of the lat- 

ter for $140,000. 

On September 11, 1905, the public serv- 
ice utilities of Helena, Mont., were bought, 
reorganized and consolidated under the 
holding corporation known as the Helena 
Electric Light and Railway Company. The 
amount of the transaction was $2,350,000, 
which covered electric railway, electric 
light and gas lighting properties. Re- 
sponsibility for operation was delegated 
by the corporation to the operating depart- 
ment of J. G. White & Company. Dur- 
ing the month of February, 1906, the 
truffic on the railway was nearly quadruple 
that of the corresponding month of 195, 
and the proceeds from the lighting service 
were also very materially augmented. 

Electric power is supplied the Helena 
Light and Railway Company by the Mis- 
souri River Power Company, and the or- 
ganizations :fe united in the ownership 
of the central substation, from which pow- 
er is distribu'ed for the public service. 
The agreement for power supply calls for 
a rate at maximum of utilization of $20 
per horse-power- year. 

There are about eighteen miles of track 
in the railway system, a great deal of 
which will be reconstructed under the pro- 
visions of the contract just signed. Be- 
fore the reorganization the annual 1n- 
come from the railway property was about 
$62,000, and from the lighting property, 
both gas and electric. about $151,000. The 
combined operating expenses were about 
$143,000, making tl:e ratio of operating 
expense to gross receipts sixty-seven per 
cent. A careful estimate of operating 
conditions after the contemplated im- 
provement places the gross receipts at 
$255,000 and the overating expenses at 
$147,000, thus reducing the ratio to fiftv- 
seven per cent. ‘The estimate for improve- 
ment includes $115.000, to be devoted to 
reconstruction and cxtension in general, 
and $25,000 for the relaving of tracks and 
replacement of overhead construction on 
main street in Ieleaa. 


April 14, 1906 


THE BEST METHOD OF KEEPING LOCAL 
SUBSCRIBERS’ TOLL ACCOUNTS.’ 


BY H. A. DOUGLAS, CEDAR RAPIDS, IOWA. 


Managers of the larger exchanges will 
undoubtedly agree that the keeping, col- 
lecting and recording of small local toll 
accounts is a source of considerable trou- 
ble, expense and loss to their exchange. 

The majority of the accounts are small 
and distributed over the entire exchange, 
and are of such a nature as to make 
monthly collections almost imperative in 
order to prevent too great a shrinkage; 
the loss of a toll bill is usually more 
than a total loss, as you are in most cases 
obliged to settle with some foreign line 
for mileage or terminating fee. 

There are naturally many different plans 
or methods for the handling of this part 
of the business—almost as many, I might 
say, as there are exchanges. Some have 
a subscribers’ toll ledger, kept in alpha- 
betical order, containing a record for a year 
or more, besides the regular monthly toll 
bills and toll checks; others make a car- 
bon duplicate of each toll ticket, which 
are kept in an envelope and sent to the 
subscriber with the toll bill at the end of 
the month, a most unclean and unsatisfac- 
tory arrangement. The card index is used 
by many, and so on down the line, the 
majority of them more or less complicated 
and cumbersome, but by far the greatest 
objection to nearly all of the methods is 
the inability of the manager or any one 
to look over the unpaid accounts for any 
month or number of months in a few 
moments without being obliged to go over 
the record of all of them page by page, 
or card by card. 

In my efforts to find some one scheme 
that would give a permanent duplicate 
record with the minimum amount of work 
and expense and without complications (I 
believe we have tried them all), I have 
finally settled upon the present system in 
use in our exchange in Cedar Rapids, 
which I will endeavor to explain to you. 

The ordinary toll ticket giving all the 
necessary information is used by the toll 
operators, from which the office record is 
made by the toll clerk in the following 
manner: the toll tickets are carefully ex- 
amined on the day succeeding the service 
and while the transaction is still fresh in 
the minds of all, and any inaccuracies or 
omission corrected at once. The tickets 
are then placed in numerical order, be- 
ginning with the lowest number. They 
are then immediately entered upon an in- 
dividual subscribers’ toll bill, under the 
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telephone number, the name naturally be- 
ing placed on the bill. Each bill is pro- 
vided with a stub at the top on which is 
given, first, the month, the telephone num- 
ber, subscriber’s name, amount of toll, 
messenger service and total, with a space 
for date paid; below the perforation of 
the stub is given the telephone number, 
name and month the service is rendered. 
The body of the bill gives the date, toll, 
messenger service and total by whom, to 
what place, to whom, of each completed 
call. These bills are made in two parts 
perforated through the centre, the back 
half of which is blank for the carbon 
record. Each bill is supplied with a car- 
bon sheet, which remains in the bill un- 
disturbed until the end of the month, when 
the bill is completed. On the first day 
of the month, as soon as the preceding 
day’s business has been entered, these bills 
are footed and the totals placed upon the 
stub at the top of the bill. The bill is 
then torn in two and the carbon removed, 
the bills sorted into routes as. per the 
route letters and numbers, when they are 
given to the collectors. It is thereby pos- 
sible with ease to have the bills out on 
the second working day of each month. 
For easily handling the bills and keeping 
them in good condition and in order, the 
toll clerk has several files, boxes, in which 
the bills are placed in their regular nu- 
merical order. A smooth strong cardboard 
is placed between each 100, so that it 
acts as an index when handling the bills. 

From the carbon sheets the total amount 
of toll charged to each subscriber’s tele- 
phone number is immediately entered in 
the subscriber’s ledger, under the proper 
month, on the same line as the subscriber’s 
rental, so that the total amount due for 
rental and toll can be seen at a glance. 


The carbon sheets are then filed numerical- 


ly in a box file labeled with the month 
as shown. As the bills are paid the car- 
bons are taken out, marked paid, and filed 
away in a paid file, at the same time the 
subscriber’s account in the ledger is credit- 
ed paid. The stubs are carefully pre- 
served and are filed away, each day’s col- 
lections being fastened together after the 
proper entries in the cash book. We there- 
fore have the original toll ticket, a car- 
bon copy of the toll bill and the collec- 
tor’s stub as an office record. 

You will notice that all of these records 
are kept under the telephone number, 
which does away entirely with the neces- 
sity of an index of any description; as 
the tolls are paid the carbon duplicates 
in the unpaid file gradually decrease until 
the entire month’s business has been col- 
lected. You can readily see how easy of 
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access and how quickly the unpaid bills 
can be looked over and any questionable 
ones given special attention, and at the 
same time how, with little or no delay, a 
disputed bill can be verified. You will 
readily agree that it requires prompt and 
accurate information and complete records 
to satisfy a dissatisfied subscriber. 
—— Ea 
A Simple Accelerometer. 

In a paper read recently by Mr. A. P. 
Trotter before the Junior Institution of 
Engineers of Great Britain, on “Accelera- 
tion and Accelerometers,” an ingenious 
and simple device is described as follows: 

Perhaps the most simple accelerometer 
that can be made consists of a two-foot 
rule, a piece of thread and a button. Open 
out eighteen inches straight to form one 
leg of an isosceles triangle and bend the 
other six inches to form the base (Fig. 
1). Tie a piece of thread round the rule 
at one and five-eighths inches from the top 
and a small weight at the other end of 
the thread. This will form a plumb-line, 
the base will cut the thread at about 16.1 
inches, and the thread will cut the base 


A SIMPLE ACCELEROMETER. 


at the third inch. Every one-half inch, 
then, will indicate one foot per second per 
second, and acceleration and retardation 
may be easily estimated to one-quarter foot. 
If the base cuts the thread at eleven inches, 
every one-half inch will indicate miles per 
hour per second. Such an accelerometer 
can be set up on the window ledge of a 
train. The thread should be set to. zero 
at the third inch and then the rule should 
be tilted over a little, to put a little fric- 
tion on the thread. Interesting measure- 
ments can be made in this way, but it 
18 tiresome to hold the instrument. Rough 
measurements may be made by holding 
an umbrella by a tassel, the tassel being 
about thirty-two inches from the floor. A 
match stick will serve for a zero. 


_ Cassier’s Magazine for April contains an 
interesting article on “Electric Advertising 
Signs” by C. H. B. Chapin. 
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Some Impending Changes in the- 

American Society of Mechanical 

. Engineers. l 

The following editorial note and letter 
have been reprinted from the American 
Machinist, April 5. The matter refers to 
the request of Professor F. R. Hutton that 
he be retired from the arduous duties 
of secretary of the American Society of 
Mechanical Engineers. The editorial fol- 
lowing is a lucid statement of the case, 
and in addition to conforming with the 
editorial opinion of our esteemed contem- 
porary, reflects the opinion of a host of 
members in the society. 

“The more intimate personal friends of 
Prof. F. R. Hutton have for some time 
been aware that he has contemplated re- 
signing his position as secretary of the 
American Society of Mechanical Engi- 
neers, though it had been thought that he 
might defer doing so until he should have 
completed his twenty-fifth year of service 
in that capacity. 

“Recently, however, the work connected 
with the conduct of the society’s business 
has increased to such an extent that it has 
seemed to him impracticable to continue 
to carry the burden along with his work 
as the head of the department of mechan- 
ical engineering of Columbia University, 
to which he feels he owes his first alle- 
giance. 

“Believing that the time has arrived 
when the society should have a secretary 
who can devote his whole time and energy 
to the work of the society, Professor Hut- 
ton presented to the council at its meeting 
in January a letter of resignation. This 
was not accepted, but action upon it was 
deferred to give opportunity for confer- 
ences with absent members of the council 
and others, the idea being at the same time 
advanced that perhaps the services of 
Professor Hutton might be retained for 
the conduct of meetings and for the per- 
formance of other functions for which he 
' has proven his exceptional fitness; the 
society employing another man to attend 
to and supervise the detail work of the 
secretary's office and to be the business 
manager ; this last-mentioned man to have 
the title of secretary and Professor Hut- 
ton some such title as honorary secre- 
tary. 

“This plan now seems in a fair way of 
being carried out. The council at its 
meeting on March 27 approved the gen- 
eral plan and gave power to a special com- 
mittee to carry out the necessary arrange- 
ments; to select the new man and to re- 
arrange the methods of the office and jt 
personnel, if necessary, in order to insti- 
tute the new regime. 
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“In this way the society may for a long 
time secure the benefit of Professor Hut- 
ton’s special skill, ability and experience, 
while at the same time the aim will be to 
secure an efficient manager for the so- 
ciety’s business and routine work, and one 
who can give much more time to it than it 
is possible for Professor Hutton to give. 

“This action by Professor Hutton has 
called forth many expressions of the high- 
est appreciation of the work he has done 
on behalf of the society during the twenty- 
three years he has been its secretary. It 
is generally recognized that in the work 
of building up the society his services 
have been invaluable, and that for the high 
position the society occupies to-day its 
members are very largely indebted to him. 
It is especially fortunate that it has been 
possible to so arrange things as to retain 
his services for those duties for which he 
has shown ability amounting to genius. 

“It is to be understood that Professor 
Hutton has not retired, and that no change 
has as yet taken place, but arrangements 
have been made for making such changes 
as we have outlined as fast as circum- 
stances will permit without embarrass- 
ment to the society.” 


“LETTER OF PROFESSOR HUTTON. 
“NEw YORK, Jan. 29. 


“To the Council of the American Society 


of Mechanical Engineers: 

“GENTLEMEN : 
some members of the council that for 
several years I have had the thought in 
mind of resigning the secretaryship of the 
society on the completion of twenty-five 
years of service. I was first elected in 
March, 1883. My more recent thought 


has been that instead of waiting for a- 


merely sentimental period to elapse, which 
would have meaning to myself alone, I 
might rather emphasize the more obvious 
culmination of my service to the society 
by withdrawing at the time when the 
society shall cross the threshold of its new 
home in the Engineering Building. It will 
then have been given to me to have 
wrought for the society from the days of 
small beginnings, when I paid my own 
office rent and expenses, through the peri- 
od of rented offices, and of the ownership 
of the modest home in Thirty-first street 
and up to the opening of the days of 
larger opportunity in the splendid sur- 
coundings of the new enterprise. It is 
wise, I am sure, that at the time of this 
external change the society should also 
make the internal change incident to se- 
curing as its secretary one who will and 


It may be known to. 
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can devote his entire time to the work 
and development of the society. 

“It is well known to you that I have 
felt that I must owe and pay my first 
allegiance to the work of my professor- 
ship in Columbia University. 

“This being the case, the council should 
be advised far enough in advance, 60 
that the least embarrassment may be en- 
tailed by my withdrawal. I have therefore 
thought it best to present this formal let- 
ter at the first meeting of the year, and 
to ask by it that proper action may be 
taken looking to the question for the 
future which it raises. I ask that I may 
be relieved of the duties of the secretary- 
ship at the end of the current society year, 
or at such other time thereafter as the 
council may see fit to have this resigna- 
tion take effect. 

“It would be my wish and preference 
that no unnecessary or premature pub- 
licity be given to the fact of my decision. 
I seek to avoid having anything like a 
‘fuss’ made. 

“(Signed) F. R. HUTTON, 
“Secretary.” 
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The Actress and the Live 
Telephone Wire. 

Miss Blanche Ring is singing a new 
song called “At the Telephone” in “His 
Majesty,” at the Majestic. Thereby hangs 
a tale. Owing to the illness of Nelson 
Roberts, the manager of the company, & 
telephone has been arranged for him near 
the electric stand in the first entrance 
that he may answer calls without leaving 
his chair. The other night the property 
phone was missing, and the actor who 
carries it on was at loss till he dragged 
the stand nearer the entrance, and setting 
Roberts’s instrument on it, instead of the 
usual “prop,” left the comedienne to 
warble, all unconscious that she was 
using a live wire. Accordingly when she 
removed the receiver the girl answered 
just in time to catch the first words of 
the chorus—“Hello, give me Plaza.” 
Central switched to the number requested, 
and as Miss Ring sang, “Hello, is that 
vou, Louis?” she was startled by an icy 
feminine voice which responded, “No, 
madame, this is not Louis—please ring 
off!” For a moment the desire to laugh 
was almost overpowering, but realizing 
that the audience could hardly appreciate 
the fact that she was taking part in a duet 
rather than a solo, she continued bravely, 
while the answering voice grew louder and 
louder as the verses flew over the wire. 
—N. Y. Maul. 
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Electric central station advertising 
means simply educating the public to the 
adaptability of electricity to the every- 
day needs of the office, the factory and 
the ‘home. The people really want to 
know about the possibilities of electricity, 
but the central station manager must de- 
vise ways and means of stimulating this 
curiosity and of making it current con- 
suming. 

When it comes to a question of business, 


of buying and selling, electricity is like | 


every other commodity on the market. So 
much hard work was necessary to bring it 
to the practical service of every-day life 
that the business side has been neglected. 
To-day, however, the case is different. 
Men with a knowledge of salesmanship 
are putting electric current on the mar- 
ket as a salable product. These men are 
succeeding deservedly, and yet there are 
many who are not alive to the ever-increas- 
ing demand of the public. 

What manufacturer, having five hun- 
dred customers on his books and the ca- 
pacity to supply one thousand more, would 
instruct his factory superintendent to at- 
tend not only to the regular duties in 
the shop, but also to act as shipping clerk, 
collector and salesman, and, relying alto- 
gether on this one man, should entirely 
neglect to advertise? The idea is ab- 
surd; yet there are many electric lighting 
companies doing exactly this thing, and 
whose managers are acting in all these 
capacities at once. 

The large central stations have evolved 
a method which is bringing in results, 
and yet which is practicable only in large 
cities where it is impossible to reach pros- 
pective customers personally. This plan 
consists of a department which works in 
conjunction with the salesmen. A list of 
every firm in each branch of business is 
filed on cards under separate headings. 
A man may be a possible user of electric 
current for lighting or power in its vari- 
ous phases. He is canvassed for every 
phase by letter, folder, picture postal card, 
illustrating some other establishment 
using the current in a manner suggestive 
to his needs, and finally a bright, readable 
magazine. 

Of course, all of these suggestions are 
not sent at once, but at intervals, keeping 
his attention alive. Each clean-cut type- 


Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 
for methods of increasing the demand for electric service. 


written letter 1s accompanied by a return 
postal card, with the necessary form print- 
ed, so that the prospective customer has 
only to sign his name and mention a con- 
venient hour when a salesman may see 


him to talk over the matter. Then the 
contract is almost the same as closed; but 
should the prospective new customer need 
further attention, the salesman reports to 
that effect, giving the follow-up depart- 
ment opportunity to use certain telling 
documents, which are forwarded to him 
from time to time. It is then simply a 
question of patience and persistently keep- 
ing after him. He will be convinced, soon- 
er or later, and will finally sign a con- 
tract. 

Private plant operators are subject to 
almost the same treatment. They are on 
a list by themselves, and every time the 
newspapers publish an account of a boiler 
explosion, each owner may reccive a re- 
production of this article, with fitting sug- 
gestions of how he can avoid the same 
danger. He mav also be often reminded 
of how he can dispense with the annoyance 
and dirt of his plant. 

In connection with this, the periodicals 
published by many central stations, usual- 
ly designated as the “Bulletins,” of the 
several stations, are far-reaching in their 
effects. Every month these bulletins pub- 
lish pictures and details of some private 
plant shutdown, and mention the central 
station service adopted, giving convincing 
reasons for the change. This can not 
help proving of interest to the private 
plant owner, and before he is conscious of 
it himself, he is becoming dissatisfied. At 
this stage the private plant man of the 
central station wins. 

Prospective customers of electric signs 
are interested in a different manner. At- 
tractive pictures are sent to them, and an 
occasional letter; but the first and most 
important step for the central station to 
take is to erect an attractive electric sign 
—perhaps more than one—to show that it 
believes in that method of advertising. 
This sign should be the best obtainable, 
and alwavs operated at the highest emi- 
ciency. 

Although it seems unnecessary to say 
anything about it—as it would naturally 
be the first thing an electric light com- 
pany would do—it is astonishing to note 
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how few companies realize the possibilities 
of advertising by means of their own well- 
lighted show-windows and offices. Every 
one is watching for something attractive, 


“and what can attract more attention than 


a well-lighted window and showroom. This 
method is more adaptable to central sta- 
tions in the smaller cities. 

In a city having a population of 50,000 
a bulletin like those just mentioned would 
be impracticable ; the people can be reached 
better and more directly by display and 
newspaper publicity. 

Many of the larger electric light com- 
panies maintain showrooms where various 
pieces of machinery are exhibited, driven 
by electric power; demonstrations are giv- 
en in electric cooking, and different meth- 
ods are illustrated of illuminating show- 
windows, and many other interesting and 
novel ways of employing electric current. 
A large display is not needed, nor is such 
a display possible for every electric light 
Station; yet each can have a display in a 
modified form and one which will reach 
its possible customers.. | 

Central station managers are always 
particularly anxious to increase their pow- 
er load, and the follow-up letter may be 
used to this end very advantageously. The 
adaptability of the motor to practically 
any power conditions, the low cost of mak- 
ing extensions—merely the expense of ad- 
ditional motor perhaps—the possibility of 
overtime work in one department without 
the necessity of keeping the whole plant 
running, the absence of shafting and belt- 
ing and the consequent saving in wasted 
power, the safety and convenience, no dirt 
or dust and no oil dropping from overhead 
bearings, are a few of the many advan- 
tages which should be placed before the 
prospective customer. 

A form of advertising as a means of 
keeping old customers awake as to every 
new use of electric current is an attrac- 
tive foldér or small blotter enclosed with 
the monthly bill. This kind of publicity 
is inexpensive, as there is no extra postage. 
The message reaches the people whom you 
wish to interest, and often leads to in- 
creased use of the service. If these folders 
and blotters are kept in the office on 
view, every visitor carries off one or two. 
In this way, again, is the question of dis- 
tribution of the company’s literature set- 
tled.—C. N. B. CHAPIN, in Casster’s May- 
azine. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Hatch Accumulator. 
The Hatch Accumulator Company, 60 
State street, Boston, Mass., has incor- 
porated in the improved Hatch accumu- 


Figs. 1 AND 2.—Porous POTTERY ENVELOPES. 


lator a number of features which are dis- 
tinctive in character, and which, it is 
claimed, render these batteries remarkably 
reliable and endow them with a very high 
efficiency. While there is no new chemical 
or electrical principle involved, the fa- 
cility with which the proper chemical and 
electrical reactions are allowed to proceed 
is one of the chief features of the im- 
proved Hatch accumulator. The principal 
characteristic of the mechanical construc- 
tion lies in its compactness, light weight 
and rigidity. The elements consist of the 
conducting electrodes, enveloped by a por- 


ous pottery grid structure which carries 


the active material. Fig. 1 and Fig. 2 


ed sy 


Fie. 3.—RotLep LEAD CONDUCTOR. 


show the two sides of the porous envelope. 
These porous plates are composed of a 
combination of kaolin and silica, so pro- 
portioned as to give great porosity and 


rigidity, and at the same time have such 
strength as will make them practicable for 
the service required. The negative side 
of the plate, with its longitudinal corruga- 
tions, is shown in Fig. 1. The positive side, 
which has transverse corrugations, is 
shown in Fig. 2. The plate is seven and 
one-half inches long and three and three- 
quarter inches wide. The active material 
is spread on the positive face of the porous 
envelope, and the lead conductor or elec- 
trode, shown in Fig. 3, laid upon this 
and firmly held by another plate similarly 
treated. 

The electrodes are cut from rolled sheet 
lead, and the size is made to fit snugly 
within the raised edges which run about 
the sides and bottom of the porous plates. 


Fig. 4.—Porovus ENVELOPE COVERED WITH 
ACTIVE MATERIAL. 


The active material is spread upon the 
positive face until it is filled even with 
the outside raised edges, as may be seen 
from Fig. 4. While the paste is still 
moist the prepared lead electrodes are in- 
terleaved between the raised edges of the 
filled plates. This process is shown in 
Fig. 5 and Fig. 6. The whole is then 
dried under pressure until the mass of 
lead paste is firmly set with the electrode 
embedded therein. When this process is 
completed the elements are ready to be 
placed in stock indefinitely for use in as- 
sembling when required. 

The lead paste used on the negative elec- 
trodes is a special composition, so com- 
pounded that it causes the active material 
to set in a hard mass. On the negative 
clement the paste can not be confined in 
the same manner as the positive material, 
but to secure the best electrical results 


must be in direct contact with the elec- 
trolyte, so that the action of the gases may 
go on very freely and the gas may be al- 
lowed to escape not only into the elec- 


Fic. 5.—ELECTRODE AND Porous POTTRRY 
ENVELOPE. | 


trolyte, but out of the cell. A negative 
electrode similar to that embedded in the 
positive plates is placed in a mould, and 


both sides of the plate covered with the 


negative lead paste. After becoming set 
it is suspended between the prepared posi- 
tive plates, so that the ribs of the negative 
side of the porous plate bear against the 
mass, thus holding it in place, while at 
the same time the grooves between the ribs 
allow a free circulation of the electrolyte 
in contact with the face of the negative 
active material. 

A feature of these batteries is their ar- 
rangement into various sized units. When 
a sufficient number of the prepared pairs 
of positive porous plates and negative elec- 
trodes has been assembled, they are flanked 


Fic. 6.—METHOD oF INTERLEAVING POSITIVE 
ELECTRODES. 


with a prepared wooden back and the whole 
is banded with pure rubber bands. The 
company has decided on a uniform size 
of unit, and larger capacities pre 8r- 
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ranged by simply multiplying the number 
of units to suit the requirements. 

As the unit is assembled it is placed in 
a glass jar entirely surrounded by the 
electrolyte. The porosity of the envelope 
is such that an unimpeded circulation of 
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the electrolyte is possible, and the arrange- 
ment of contact is such that a maximum 
surface is exposed to the action of the 
electrolyte. The porous’ envelope also 
splits up the minute gas bubbles which 
form at the negative electrodes and elimi- 
nates spattering. The rubber bands give 
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corrugations pressing against the negative 
electrodes eet up a capillary action which 
creates a continuous circulation of the elec- 
trolyte, maintaining a uniform density 
throughout the cell. The transverse cor- 
rugations holding the active material on 
the positive faces of the porous envelope, 
pressing against the lead electrodes, elimi- 
nate the possibility of the active material 
loosening and dropping to the bottom of 
the cell. 

This battery has recently been subject- 
ed to very severe endurance tests made by. 
an expert of unquestioned authority, and 
it is stated that these tests have revealed 
characteristics which substantiate the 
claims of the maker with regard to life 
and efficiency. Under the severest tests, 
said to be sufficient to destroy any ordi- 
nary battery, this battery seems to have 


remained undisturbed. The watt efficiency, . 


upon test, has been found to be as high 
as that of any other battery when new, 


and the destructive tests prove that this 


battery maintains its high ratio of watt 


` efficiency. practically during the life of 


the cell. These destructive tests also in- 
dicate that the battery. has very high ca- 
pacity ‘and that there is no derangement 
of the cell even under extraordinary con- 
ditions of charge and discharge. 


Patent Office Statistics. 

According to the Patent Office Gazette, 
the week ending April 3 was one of the 
greatest in the history of that bureau. 
There were issued 1,026 patents, reissues, 
trade-marks, labels, prints and designe. 
The number of trade-marks alone for the 
week has reached the record sum of 377. 

Patent officials state that the average 
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A 100-LiaguT INSTALLATION OF HATCH ACCUMULATORS. 


just enough elasticity to the unit to com- 
pensate for a very slight swelling which 
takes place during the electrochemical re- 
action going on under charge and dis- 
charge in the battery. The longitudinal 


issue of patents, trade-marks, etc., amounts 
to 700 or 800 a week, and they declare 
that the size of the issue is an invariable 
indication of the prosperity of the coun- 


try. 
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Turndown Incandescent Lamps. 

The Economical Electric Lamp Com- 
pany, New York city, manufacturer of the 
“Economical” turndown lamp, is making 
a feature of supplying central stations with 
illustrated pamphlets to be enclosed with 
monthly lighting bills, or mailed sepa- 
rately, with the name and address of the 
lighting company printed thereon. These 


TurRN-BUtLB Type, TURNDOWN LIGHT. 


pamphlets are designed to show by il- 
lustration the advantages, convenience and 
economy in the use of a turndown lamp 
in the household, for such places as bath- 
rooms, halls, nurseries and sick-rooms, 
where a dim light is always convenient, if 
not necessary. 

The Economical Electric Lamp Com- 
pany also pays the salaries of several 
women demonstrators, whom the lighting 
company may supply for canvassing its 
customers, showing the simplicity and 
economy of the turndown lamp and se- 
curing orders for as many as may be need- 


PULL-STRING TYPE, TURNDOWN LIGHT. 


ed in a house on blanks for the purpose, 
which are turned in at the close of the 
day for filling by the station. 

The company also furnishes to the cen- 
tral station, for use in its office or show- 
rooms, one of its mechanical demonstra- 
tors or silent salesmen. This device shows 
automatically the simplicity of operation 
of the turndown lamp. 
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Electric Fans for 1906. 


URING the last two or three years 
D electric fans have become more or 
less standardized, and while the 
various lines for 1906 show many ad- 
vances, designers have kept pretty well 
- to the beaten path, and the characteristic 


Fia. 1.—GREEN VENTILATING Fan. 


features for which more or less merit has 
been claimed for some time past will be 
found to dominate the design and con- 
struction in almost every fan motor sup- 
plied for the present season. In the fol- 


Fie, 2.— ANGLE [RON STIFFENING, GREEN VEN- 
TILATING SYSTEM. 


lowing pages will be given a brief sum- 
mary of the principal features of several 
styles of fan motor apparatus. This sum- 
mary will include descriptions of desk 
and portable, bracket and ceiling fans, for 
both direct and alternating current, as well 
as ventilating apparatus for work of a 
larger scope. 


THE GREEN FUEL ECONOMIZER COMPANY, 
MATTEAWAN, N. Y. 

In attacking the problem of summer 

ventilation, the Green Fuel Economizer 

Company works away from the idea of 


making use of a number of small fan units, 


which, it claims, stir up the air in certain 
directions without effecting a uniform 
change of temperature. The apparatus 
manufactured by this company is arranged 
for moving large volumes of air, effecting 


ill, 


Fig. 8.—HEatTinGc Corts, GREEN VENTILATING 
SYSTEM. 


complete changes in the circulating system 
and facilitating a reduction of body tem- 
perature by making possible a considerably 
lower atmospheric temperature, to which 
the heat of the body may pass. For 
handling air in large quantities, and 
against any appreciable pressure, as 
through flues or registers, the centrifugal 


blower or exhauster, it is claimed, is the 
most economical appliance. The Green 
Fuel Economizer Company has gone into 
the ventilating business quite extensively 
and has introduced a number of improve- 
ments in the design of this apparatus. 
Fig. 1 shows a Green ventilating fan. An 
important requirement in the case of fans 


Fic. 4.—PEERLEs8 OscILLATING FAN. 


supplying air to living rooms is that they 
should be noiseless. This can be secured 
by rigid construction and perfect balance. 


~. 


Fia. 5.—PEERLESS DIRECT-CURRENT 
Desk FAN. 


The fan wheels built by the Green Fuel 
Economizer Company are rigidly reen- 
forced by stiffening rings of angle iron 
riveted to the inner and outer edges of 
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the side plates and also by short pieces of 
angle iron, which are used to attach the 
floats to the side plates. Fig. 2 shows 
the angle iron stiffening construction. 
The wheel of a ventilating fan should 
be very carefully balanced, the matter of 
effecting the balance of a rotating body 
requiring very great care in the mechani- 
cal construction and nicety of assembly. 
All of the fans built by the Green Fuel 
Economizer Company are subjected to a 
running balance test. In many cases it 
is possible to make a room more comfort- 
able not only by renewing the air, but by 
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ELECTRICAL REVIEW 


of straight pipes. Water may be forced 
into one header and escape through the 
other, the circulation being positive, elimi- 
nating dead spaces and ensuring the coil 
from becoming air-bound. Further, the 
coil is easily drained. The tubes are ar- 
ranged horizontally and can easily be re- 
moved or mended. 

THE PEERLESS ELECTRIC COMPANY, WAR- 

REN, OHIO. 

Every distinctive feature of the Peerless 
fan motor has been retained, and attention 
has been concentrated upon increasing the 
efficiency of the motors by embodying 
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Fig. 6.—PrERLEss DrrREcT-CURRENT CEILING FAN, WITH Four-Licgut ELECTROLIER 
ATTACHMENT. 


cooling it. This may be done by a regu- 
lar heating outfit with the heating coils 
80 arranged that there is a proper circula- 
tion of water through them. On a sultry 
day, when the percentage of moisture in 


the air is high, a comparatively small” 


drop in the temperature will bring the 
air to its “dew” point, causing the pre- 
cipitation of some of the water contained. 
If this air is then sent to living rooms 
where its temperature is again increased, 
it is drier than the surrounding air of the 
atmosphere and better able to take up 
moisture than before. ‘The Green patent 
heating coil shown in Fig. 3 is especially 
adapted to this purpose. This consists of 
two headers connected to a large number 


every electrical and mechanical improve- 
ment that years of experience and progres- 
siveness can suggest. Particular attention 
has been given to the finish in japanning, 
polishing and lacquering, and in strength 
and shape the Peerless guards and blades 
have been carefully looked after. Fig. 
4 shows the type “O. D.” oscillating fan. 
The field, or rotating part, travels on a 
new type of tempered ball bearing. Swing- 
ing slowly from side to side, the fan dis- 
tributes a breeze to all parts of the room. 
A blade or vane located just inside the 
guard operates the mechanism impelled 
by the air from the fan blades. ‘This 
actuating device is simple and positive, 
and has been altogether redesigned since 
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last season. Collector rings and bruehes 
placed above the two-speed switch in the 
base of the fan makes it possible to dis- 
card the auxiliary flexible lead connections. 

Fig. 5 shows the type “D” direct-cur- 
rent desk fan. This is a new fan for this 
season having a swiveled frame, but with- 


Fig. 7.—PEERLEs8 COLUMN FAN. 


out a trunnion. No attempt at ornamen- 
tation has been made, the finish being 
black japan with brass finished guard and 
blades. This fan has three speeds, and is 
strong and well built. 

Fig. 6 shows the type “H” direct-cur- 
rent ceiling fan with four-light electrolier 
attachment. The standard length of fan 
from veiling to lowest extremity is four 
and one-half feet. 

Fig. 7 shows the Peerless column fan. 
This is substantially constructed and is 
driven by a one-eighth-horse-nower motor. 
It is provided with the usual self-oiling 
bearings and will run the entire season 
without attention. The heavy base is se- 
cured to the floor with screws. The stand-’ 
ard finishes are in polished brass, oxidized 
copper or nickel. 


TITE WESTERN ELECTRIC COMPANY, CHI- 
CAGO, ILL. 


Thousands of the Western Electric Com- 
pany’s fans are now in use throughout the 
country and need no introduction to the 
trade. A new type of fan, termed the 
“Universal,” has been added to the regu- 
lar list of fan motors. The motor body 
is of the enclosed type, and the frame 
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has swiveled and trunnion attachments. 
The great advantage of the “Universal” 
fan is that it can be changed from desk 
to bracket model without the help of a 
separate part. Fig. 8 shows the “Univer- 
sal” fan as a desk motor, and Fig. 9 the 


Fig. 8.—WESTERN ELECTRIC ADJUSTABLE 
Desk FAN. ' 


“Universal” fan as a bracket motor. This 
fan is manufactured in one type and one 
size. Fifteen-inch blades have been adopt- 
ed, and the body of the motor is highly 
finished with black enamel and the blades, 
guards and trimmings are of lacquered 
brass. 3 
The motor is spherical, entirely enclosed. 
The armature is of the slotted type. The 
field coils are elliptical in shape, machine 
wound and specially insulated. Cartridge 
type brush-holders are used, fitted with 
carbon brushes. An arrangement of a 
switch in the base permits of the follow- 
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Fie. 9.—WESTERN ELECTRIC ADJUSTABLE 
BRACKET FAN. 


ing speeds: 1,480, 1,100 and 750 revolu- 
tions per minute. 


THE GENERAL ELECTRIC COMPANY, SCHEN- 
ECTADY, N. Y. 


The General Electric Company’s fan 
motors for 1906 retain all of the distinc- 
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tive features of previous years. The gen- 
eral appearance of the 1906 fan is very 
similar to its predecessors, and it has re- 
tained the good qualities of careful design 
and construction dictated by long experi- 
ence. Both direct and alternating-current 
fans have a special blade design, a posi- 
tive trunnion adjustment and perfect lu- 
brication. In the design of the blades 
the end attained is that of distributing the 
air over a wide angle rather than deliver- 
ing a straight column of air covering a 
limited area. The positive trunnion ad- 
justment permits a quick changing of the 
breeze for either horizontal or vertical cir- 
culation. Wick oilers are provided and re- 
quire no attention beyond the annual re- 
newal of oil. 

The special features of design for the 
General Electric alternating-current fans 
include the limit of compactness and sim- 
plicity. For frequencies of sixty, 125 
and 140 cycles this type of fan consists 


Fic. 10.—GENERAL ELECTRIC. ALTERNATING 
CURRENT Desk FAN. oar 


of a single moving element without con- 
tacts, revolving in a ventilated cast-iron 
field frame of compact design. Speed 
changes are obtained by a six-point reac- 
tive coil and switch. The General Elec- 
tric Company’s direct-current fans have 
cast-iron frame of elliptical form, with 
ventilated removable end shields. Rec- 
tangular brushes are used, giving a large 
area of contact on the commutator. An 
ingenious brush-holder ensures constant 
brush pressure. Speed regulation is pro- 
vided in the direct-current desk and wall 
bracket types by a self-contained, four- 
point regulating switch giving three 
speeds. Fig. 10 shows the General Elec- 
tric alternating-current desk fan and Fig. 
11 the direct-current bracket fan. 

The General Electric ceiling fans are 
ordinarily equipped with wooden blades, 
but can also be furnished with aluminum 
blades for use in damp locations. The 
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company furnishes the direct-current ceil- 
ing fans for either one or three speeds. 
In the three-speed fan the regulating de- 
vice is self-contained and operated by a 
button at the bottom of the fan. Fig. 
12 shows a three-speed fan with fifty-eight- 
inch sweep. 


Fig. 11.—GENERAL ELECTRIC DIRECT-CUR- 
RENT BRACKET FAN. 


For special ventilating purposes, such as 
kitchens, hotels and restaurants, the com- 
pany supplies an exhaust type of fan 
for use on both alternating and direct- 
current circuits. These comprise the body 
of the swivel and trunnion type of the 
respective direct-current and alternating- 
current fans mounted in a special bracket, 
as shown in Fig. 13, for suspension in 
windows or ventilating shafts. 

Another type for both alternating-cur- 
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Fie. 12.—GEeNERAL ELECTRIC CEILING FAN, 
58-INCH SWEEP. 
rent and direct-current circuits is & com- 
pact telephone booth fan motor, shown 10 
Fig. 14. These various types of motor 
are furnished in standard commercial 
sizes and for any commercial voltage oF 
frequency. They can also be ordered with 
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special windings for operation on odd volt- 

ages or frequencies. In general, the stand- 

ard finish is black with brass trimmings, 

but this practice, too, may be varied to 

suit the taste of the customer. 

THE DIFHL MANUFACTURING COMPANY, 
~ ELIZABETHPORT, N. J. 

The Dieh] Manufacturing Company is 
showing its usual extensive line of desk 
and bracket, ceiling and column fans. Fig. 
15 shows the No. 44 fan, which has been 
designed to meet a demand for a cheaper 
fan than the company’s standard fans. It 


Fig. 13.—GENERAL ELECTRIC ALTERNATING- 
CURRENT ExwatstT FAN. 


is of the iron-clad type, presenting a neat, 
compact and symmetrical appearance. The 
armature core is toothed, and the winding 


is put on by machine. The commutator. 


sections are built up of hard-drawn cop- 
per insulated with mica only. The oiling 
system is adequate, and there is no pos- 


Fie. 14.—GrEnERAL ELECTRIC TELEPHONE 
Bootnu Fan. 


sibility of throwing or dropping of the 
oil. The oil reservoirs need filling but 
once each season. The fan is furnished 
complete with four blades carried by mal- 
leable iron blade-holders finished in pol- 
ished nickel. On this ceiling fan, and 
also on the “Universal” desk fan, square 
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brushes are used, giving a large increase 
of brush contact and also a long life of 
the brushes. 

The company is calling particular at- 
tention to the regulators, giving a varia- 
tion of three speeds, which can be in- 
stalled on all 110 and 220-volt ceiling 
fans. These regulators are made of mica 
plate wound with high-grade resistance 
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pieces is located by a pin on one-half 
engaging a hole in the other. By loosen- 
ing the screw sufficiently to disengage the 
pin from the hole the two halves may be 
rotated on themselves for a quarter turn. 
AMERICAN BLOWER COMPANY, DETROIT, 
MICH. 

The blades and central discs of the 

Amcrican Blower Company’s disc ventilat- 


Fie. 15.—Dienu No. 44 Cerina Fan. 


wire. The plates carrying the wire are 
separate units, and are combined in prop- 
er numbers to give the required resistance 
for the style of fan and voltage. 

Fig. 16 shows the “Universal” fan mo- 
tor set at an angle; Fig. 17 this fan motor 
used as a bracket fan. This represents 
one of the most advanced ideas in the 


Fic. 16.—DIENL * UNIVERSAL” As A DESK 
FAN. 
development of fan motors, combining 
in one unit a desk, trunnion or bracket 
fan. These fans may be adjusted to propel 
the air in any direction. To change from 
desk to bracket, or vice versa, a screw is 
loosened, separating the two halves of the 
ball on the spindle. The position of these 


ing fans are the two features upon which 
the company bases its claim for large vol- 
ume of air handled and delivered against 
pressure. There are twelve blades in thesc 
fans and each blade is made of steel, over- 
lapping the one next to it. Each blade 
is bolted to each of two large centre discs, 
one of which is on each side. The increased 


Fie. 17.—DikaL ‘ UNIVERSAL” AS A BRACKET 
Fan. | 

number of blades assures a proportionally 
high delivery of air, and the extra support 
of the discs gives additional strength. An 
even greater function of the discs is the 
prevention of a back flow of air throngh 
the centre when working against pressure. 

Fig. 18 shows a forty-two-inch ventilat- 
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ing fan with the standard base and pulley. 

Fig. 19 shows a dise ventilating fan with 

a flanged motor set in a saddle direct-con- 

nected to the disc apparatus. The com- 

pany is now making a fan annaratus espe- 
@ 


Fic. 18,—‘‘A. B. C.” Disc VENTILATING FAN, 
WITH STANDARD BASE AND POLLEY. 


cially adapted for building into a brick 

wall. The motor is placed in a basket 

or saddle, which forms part of the ven- 

tilating disc framework. This outfit forms 

a very neat. and compact system. 

THE WAGNER ELECTRIC MANUFACTURING 
COMPANY, ST. LOUIS, MO. 

The Wagner Electric Manufacturing 
Company is meeting a popular demand 
with a single-phase, variable-speed ventil- 
ating fan with an autotransformer con- 
trol. Fig. 20 shows the adaptation of the 


Fie. 19.—“ A. B. C.” Disc VENTILATING FAN, 
WITH DIRECT-CONNECTED MOTOR. 


variable-speed fan motor; Fig. 21 the au- 
totransformer used with this fan. These 
fan motors run at 1,165 revolutions per 
minute. The autotransformer device con- 
sists of a single-coil transformer having a 
number of taps brought out to the small 
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ewitching and terminal head, all being 
mounted in a neat box. This method of 
motor-speed control effects a large saving 
in cost of current. In laying out a ven- 
tilating system it is often desirable to 
take advantage of the direction of the ex- 
ternal air. For instance, where ventilat- 
ing fans are used in restaurants, and where 
these may be located in downtown dis- 
triéts, the room very often takes the shape 
of a long rectangle opening on the street 
in front and upon an alley in the back. 
An effective means of perfectly ventilat- 
ing such a room would consist of the 
installation of two single-phase, direct- 
connected ventilating fans, each fitted with 
an autotransformer control and a throw- 
over switch for reversal of direction. Ad- 
vantage could then be taken of the direc- 
tion of the wind, so that there would be 


Fic, 20.—WaGNER SINGLE-PHASE. ALTERNAT- 
ING-CURRENT VENTILATING FAN. 


continually a free circulation of air in 
the room. 
THE STAR ELECTRIC COMPANY, NILES, 
OHIO. | 

The Star Electric Company is a new- 
comer in the fan motor field. This com- 
pany is now showing an attractive line of 
direct-current fans embracing the type “A” 
or swivel fan, the type “B” or swivel and 
trunnion fan, and the tvpe “C” or oscil- 
lating fan. The Star fan is of the stand- 
ard iron-clad type with extra strong me- 
chanical construction. The body is heavily 
enameled in black and polished and striped 
with gold. All brass parts are highly pol- 


` ished and lacquered. The swivel and trun- 


nion fan has an extra connection with 
which a wall attachment may be made. 
The oscillating fan is of the well-known 
single-blade construction, which has proved 
most satisfactory im the past. 

Fig. 22 shows the type “A” swivel fan 
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and Fig. 23 the type “B” swivel and 
trunnion fan. 

The armature is built up of sheet steel 
laminations, the commutator segments be- 
ing cut from hard-drawn copper insulated 


Fia. 21.—WaAGNER AUTOTRANSFORMER 
CONTROLLER. 


with the best grade of Indian mica. The 
lead wires are fastened securely into slots 
milled in the ends of the commutator seg- 
ments and are bound to an asbestos ring. 
Self-aligning bearings made from phos- 
phor bronze are used. The bearings are 
lubricated with wick oil cups of sufficient 
capacity to last the entire season, and the 
fans are equipped with an oil-catching de- 
vice. 

The brushes consist of a, special grade 
of carbon pencil of amnle cross-section and 
extra length. Compression springs effect 
an even pressure and admit of the brushes 
being used up to almost their entire length. 
The mechanical and electrical design of 
these fan motors has been very carefully 
worked out, and the insulation problem has 
been given extra consideration. 

The speed-regulating device is made up 
of German silver wire wound on a porce- 
lain spool. This device gives three dis- 
tinct speeds and a cutout. 


Fic, 22.—STaR SwIVEL FAN. 


THE JANDUS ELECTRIC COMPANY, CLEVE- 
LAND, OHIO. 

The Jandus Electric Company is again 
calling attention to its line of bracket fans, 
desk fans and column and ceiling “Gyro- 
fans.” Fig. 24 shows the Jandus com- 
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bination desk and bracket fan. A simple 
wrist movement combined with a lateral 
movement adjusts the blast of air to any 
required direction, either as a desk or wall 
fixture. The standard finish of the Jan- 
dus fan is black enamel, and the blades 
and guards are highly polished and lac- 


Fic. 28.—Star SWIVEL AND TRUNNION FAN. 


quered. The mechanism has been de- 
scribed and includes all the well-known 
practices which go to make up a standard 
product. 

‘Fig. 25 shows the ceiling “Gyrofan.” 
The “Gyrofan” consists of two fan motors 


Fig. 24.—JAnpus COMBINATION DESK AND 


BRACKET FAN. 


pivotally mounted on a frame which is 
arranged to revolve about the vertical axis 
on a ball bearing. The force utilized for 
the revolution of the motors results from 
an angular adjustment of the motor shafts 
with respect to the plans of the vertical 
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axis of the fixture. The two fans can be 
set to blow horizontally or at any down- 
ward angle, and one fan can be set at 
a different angle from the other. With the 
ceiling “Gyrofan” an electrolier attach- 
ment is arranged with four contacts, so 
that the fans may be operated alone, the 
lights alone, or the fans and lights simnul- 
taneously. 
THE HUNTER FAN AND MOTOR COMPANY, 
FULTON, N. Y. 

This company has discontinued the use 

of the names “Hunter” and “Fulton” for 


Fic, 25.—CEILING GYROFAN, 


several of its designs, and is now using 


the designation “Tuerk” for its entire line 


of alternating-current fans. Special atten- 
tion this year is being called to the type 
“B” fan shown in Fig. 26. The fan motor 
is of the induction type with a ventilated 
case, This fan is built with two or four 
blades, sixty inehes sweep, eight inches 
wide. The current consumed is 110 watts 
at full speed, 175 revolutions per minute; 
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cighty watts at second speed of 150 revo- 
lutions per minute. When the current is 
thrown off the revolving case is raised from 
wheels, ensuring perfect condition. Turn- 
ing on the switch starts the motor before 
the case touches the wheels. The second 
pull on the chain secures the second speed. 
The indicator inside of the case tells at a 


Fic. 26.—‘' ToeERK” Type ‘‘B” CEILING FAN. 


glance the speed and also when the current 
is off. This ceiling fan may be made into 
an electrolier fan by the insertion of elec- 
trolier tubes and attaching sockets. 

Fig. 27 shows the type “C” induction 
ceiling fan. This is equipped with two or 
four blades, the two-blade type having 
fifty-six-inch sweep and the four-blade 
fifty-two-inch sweep. The speed is 225 
revolutions per minute. Fig. 28 shows the 
new column fan. The fan motor is of the 
induction type. The motor is equipped 
with two or four blades, sixty-inch sweep, 


Fie. 27.—‘‘ TuERK” Type ‘‘C” Crina FAN. 
eight inches wide. The two-speed switch 
is operated from the bottom of the motor 
case, and the column is securely fastened 
to the floor through a rigid floor plate. 
E. B. Latham & Company, Broadway and 
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Murray street, New York city, are the 
general sales agents for these fans. 

THE EMERSON ELECTRIC MANUFACTURING 
COMPANY, ST. LOUIS, MO. 

The Emerson company’s fans are so 

well known as to need but little further 
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Fic. 28.—*‘ TUERR ” COLUMN FAN. 


description. The 1906 types of Emerson 
desk fans are equipped with an entirely 
new form of base, which permits any desk 
fan to be readily converted into a sub- 


Fie. 29.—EMERSON ADJUSTABLE Bagg. 


stantial and attractive bracket fan. Fig. 
29 shows the Emerson convertible base. A 
screw-driver is the only tool required. A 
brass set-screw in the rear of the base of 
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the desk fan is removed and the motor, 
fan, guard and trunnion may be lifted 
off the standard high base and a stud in 
the trunnion inserted in the hole formerly 
occupied by the screw. By then inserting 
the set-screw in the hole from which the 


Fria. 30.—‘' ECLIPSE ” Socket FAN. 


trunnion stud was removed, the joint is 

locked in its new position, as the projec- 

tion at the point of the screw fite into the 

recess in the stud. 

THE FIDELITY ELECTRIC COMPANY, LAN- 
CASTER, PA. 

The Fidelity Electric Company is again 
calling attention to its alternating-current, 
cight-inch-blade, socket fan motor. The 
consumption of this fan is fifteen watts at 
a speed of 1,800 revolutions per minute. 
It may be screwed into an ordinary lamp 
socket without any additional plug or 
cord. The body of the motor is made of 
aluminum and the trimmings are nickel 
finished. The total weight of the fan is 
twenty-four ounces. This fan is shown in 
Fig. 30. Fig. 31 shows the type “L,” 


Fic. 31.—°' Eciipse”’ Desk Fan. 


direct-current, twelve-inch desk fan. The 


motor is of cast iron and the field magnet 


is in one niece. The field coils are form- 
wound and the armature is of the slotted 
drum type. The bearings are held in place 
hy two long screws, and are centered by 
means of dowels. In the sixteen-inch size 
the body of the motor is of cast steel. Fig. 


e 
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32 shows the revolving desk fan. The 


motor, carrying the guard and blade, is 
mounted upon a ball bearing at the top of 
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Fie. 82.—RevoLvING DEsK FAF. 


the pedestal, and is caused to revolve about 
its vertical axis by the reaction of the air 
blast from the deflector mounted in a per- 
manent position on the guard. Connec- 
tions are made between the motor and base 
by means of two small collector rings in 
the pedestal. 

D. L. BATES & BROTHER COMPANY, DAYTON, 

OHIO. 

This company is directing attention to 
its style “E” fan for direct currents. This 
fan is furnished in black enamel, nickel, 
oxidized copper or polished brass finish. 
The commutators are constructed of hard- 
drawn copper rods, compactly assembled 
under hydraulic pressure, insulated with 
pure India mica. The armature is large 
and well ventilated and of the slotted type. 
The field has six poles, and the field 
coils are form-wound, slipped over the 
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Fic. 38.—Bates STYLE “E” DIRECT-CURRENT 

CEILING FAN. 
poles and wedged in position. The bear- 
ings are anti-frictional and interchange- 
able, the lower bearing being self-adjust- 
ing by the weight of the armature. The 
brushes are carbon, round in shape, and 
protrude through openings in the lower 
motor cover, so that renewal may be easily 
made. 
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FORT WAYNE ELECTRIC WORKS, FORT 
WAYNE, IND. 

The line of fan motors manufactured 
by the Fort Wayne Electric Works last 
year, consisting of four types—desk, sus- 
pended revolving, bracket and telephone- 


Fie. 34.—FortT Wayne TEN-INCH ‘‘UNI- 
VERSAL.” 
booth fans—were all eight-inch, four-blade 
fans. This line has been added to by a 
1906 model designated as the “Universal” 
bracket type, and also increased by the 
addition of a new line of ten-inch, four- 


Fig. 35.—Fort Wayne TeEn-INcH Desk Fan. 


blade fans in the desk, “Dragon” bracket 
and “Universal” types. 

The new “Universal” bracket type is 
similar to the “Dragon” bracket fan mo- 
tor, but is more flexible owing to the dif- 
ferent method of support. The wall 
bracket on this fan motor is of a neat 
oval design, having on its face a support- 
ing lug and also a place for a switch. 
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A circular goose-neck made of brass tubing 
is rigidly attached to the motor proper, 
this goose-neck working freely in a bracket 
plug, allowing for fan adjustment. The 
same general construction has been fol- 
lowed in the new line of motors as in the 
old. Both direeé and alternating-current 
motors have a spherical contour. Fig. 34 
shows the new 1906 ten-inch “Universal” 
bracket fan motor. The field magnet is 
built up of stamped laminations, and the 
field coils are shellacked, baked and taped. 
The armature is of the familiar drum 
type. 

Fig. 35 shows the ten-inch desk fan mo- 
tor. The direct-current motors require 
seventeen watts; the low-frequency, alter- 
nating-current motors twenty watts, and 
the high-frequency motors forty watts. 
The telephone-booth type has a speed of 
1,200 revolutions per minute. The ten- 
inch motors run at a speed of 1,700 revo- 
lutions per minute and take approximately 
thirty-two watts. 


The American Instrument Company. 
The American Instrument Company has 
been formed for the manufacture of elec- 
trical measuring instruments. The com- 
pany has equipped a factory at Newark, 
N. J., with its business and sales offices 
at 1114 Chestnut street, Philadelphia, Pa. 
The officers of the company are James G. 
Biddle, president; William Biddle, Jr., 
secretary and treasurer, and A. O. Benecke, 
chief engineer. James G. Biddle is gen- 
eral sales agent. 

The Messrs. Biddle have for many years 
been prominently identified with the sale 
of electrical instruments, and Mr. Benecke 
has had a long connection with one of 
the large companies in the practical and 
scientific work of instrument design and 
construction. 

The accompanying illustration shows 
the switchboard type of one of the new 
instruments which this company is plac- 
ing on the market. 
of the movable coil, permanent magnet 
tvpe. The maker has given special care 
to the pivoting of the movable coils, and 
also to the dustproof features of the in- 
strument cases. These defects, the com- 
pany claims, are responsible for most of 
the troubles encountered in actual switch- 
board service with movable coil instru- 
ments. The movable coils in these in- 
struments are mounted in such a manner 
that if they are free from friction when 
new they will remain so always. This is 
accomplished by using highly polished 
cylindrical steel pivots journaled in the 
best grade of watch jewels. The mechani- 
cal difficulties to be overcome in produc- 
ing an instrument in this way are un- 


This instrument is. 
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doubtedly great, but when once accom- 
plished an instrument of this kind, it is 
stated, will remain practically frictioniess 
for many years. 

The cases of the switchboard instru- 
ments are designed so that ample surface 
is provided where detachable parts are | 
joined, and, in consequence, the company 
guarantees its cases to be perfectly dust- 
proof. In this way the vital parts of 
each instrument are protected efficiently 
from any accumulation of dirt. 

The permanent magnets are made of 
the best magnet steel obtainable, hard- 
ened and aged in accordance with the 
most improved methods. 

The movable systems combine lightness 
with extreme stiffness, and with the meth- 
od of pivoting it is impossible for the 
moving coil to come in contact with the 
pole-pieces or the core of the macnetic 


system. 

By a selection of a proper winding for 
the movable coils the instruments are giv- 
en a somewhat larger torque, permitting 
the use of stronger controlling springs. 
Zero errors are completely avoided. 

The enerev consumption of these in- 
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SWITCHBOARD TYPE, VOLTMETER. 


struments is low, under no circumstances 
being found objectionable from any stand- 
point. 

The series resistance in the voltmeters 
is wound non-conductive, and all voltme- 
ters have a negligible temnerature coeff- 
cient. In the ammeters the combination 
of instrument and shunt is also compen- 
sated over a large, and. for all practical 
purposes sufficient, range of temperature. 
Voltmeters are adjusted to a uniform re- 
sistance per volt, and multipliers can be 
interchanged. Ammeter. shunts are ad- 
justed to the same drop of potential and 
are also interchangeable. The shunts are 
constructed to dissipate the heat generated 
in a satisfactory way, and will not over- 
age when run continuously under full 
oad. 

The scale opening in the front of the 
case is verv large, and ample light is ad- 
mitted to the scale, so that it can be read 
very clearly. ` 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


YUCATAN ELECTRIC LIGHT PLANT SOLD—The electric light 
and power plant of Merida, Yucatan, owned by the firm of Siemens 


& Halske, has been sold to the American Gas Company for the sum 
of $1,600,000. 


SHASTA ELECTRIC COMPANY INCORPORATED—Articles of 
incorporation of the Shasta Electric Company have been filed. The 
company is formed for the purpose of acquiring reai estate, water 
rights and mining claims, and for the purpose of developing and sell- 
ing electric power. The principal place of business is San Jose, 
Cal., and the capital is $1,000,000 of which $3,000 has been sub- 
scribed. The incorporators are C. W. Fancher, R. C. Wilson and 
W. E. Wretman. | 

STREET CAR CROWDING DECISION IN CHICAGO—Judge 
Mack, in the Circuit Court, Chicago, 111., has handed down a decision 
declaring the ordinance passed last October, providing for a penalty 
against the street car companies for the overcrowding of cars, null 
and void. Five hundred suits has already been commenced by the 
city against the different street car corporations, and 2,000 more 


are pending. Judge Mack issued an injunction restraining the city 
from prosecuting the suits. 


COLUMBUS POWER COMPANY FILES BIG MORTGAGE—The 
Columbus (Ga.) Power Company has filed a mortgage for $4,000,000 
to the Commonwealth Trust Company, of Boston, Mass., to secure an 
issue of five per cent gold bonds. The mortgage covers all the prop- 
erty the company now Owns or may acquire. The bonds will not 
all be issued at once, but $1,125,000 will be issued immediately and 
the proceeds used in carrying out the company’s plans for a gigantic 
development of water power along the Chattahoochee river north 
of Columbus. 

EXTENSIVE TROLLEY MERGER—A continuous interurban 
electric line from Green Bay, Wis., to Cincinnati, Ohio, is being pro- 
jected by the Chicago & Milwaukee Electric Company. The plans are 
to merge all lines already built into a direct route, and to construct 
connecting lines. The merger of traction lines beyond Indiana is 
already complete. A line from Chicago to Kenosha, Wis., will be 
started at once, and extend to Milwaukee to meet the northern lines 


from Fond du Lac to Green Bay. Through Chicago the line will 
be elevated, and extend to Evanston. 


CONTRACT LET FOR TROLLEY LINE BETWEEN LOCKPORT 
AND ROCHESTER, N. Y.—The Buffalo, Lockport & Rochester Rail- 
way has let a $2,000,000 contract to the Transit Construction Com- 
pany, of New York, to build a double-track trolley line between 
Lockport and Rochester via the canal villages, the line to be com- 
pleted this year. When completed the line will be turned over to the 
Toronto-Niagara Development Company, which will then build a 
connecting line from Lockport to Niagara Falls via Sanborn. In 


Niagara Falls the line will connect with the Toronto & Niagara 
Railway. 


BIRMINGHAM RAILWAY COMPANY TO BUILD NEW CAR 
LINES—Stockholders of the Birmingham Railway, Light and Power 
Company have ratified the action of the directors in the matter of 
the increase of $1,000,000 in the capital stock. The latter now stands 
at $7,000,000. This new issue will be in the preferred shares. Fran- 
chises have been obtained at Tuscaloosa for the operation of elec- 
tric railways and light plants, and it is supposed that the Birming- 
ham Railway, Light and Power Company contemplates operations in 


that city, and also the installation of a railroad between Birming- 
ham and Tuscaloosa. 


THE ATLANTIC TELEPHONE COMPANY—According to an 
agreement reached between the Board of Estimate and Apportion- 
ment, of New York city, and the Atlantic Telephone Company, the 
company, in order to secure a franchise, is to pay the city $200,000 
in cash for the franchise, and $2,000,000 in pro rata yearly payments 
for twenty-five years of the life of the franchise. The company is 
also to maintain a complete interborough telephone service free for 
all the departments of the city, and to furnish public telephone sery. 


ice to all parts of the city at five cents a call, and to supply house 


and office service at seventy-five per cent of the cost of the present 
service. 


GUANAJUATO POWER COMPANY EXTENDING—The Guana- 
juato Electric Light and Power Company, the American concern 
which has a hydroelectric plant at el Duero, state of Michoacan, and 
furnishes electric current to Guanajuato, Leon, Irapuato and le 
Barca, will extend its service to include the towns of Ocatlan and 
Jamay, and also Ribera Castellanos, a new resort on lake Chapala. 
The transmission line is being built. The Lake Chapala Agricultural 
and Improvement Company, which owns Ribera Castellanos, has 
made arrangements to distribute current along the lake front and to 


use it in operating irrigation pumps, as well as in lighting cottages 
and other buildings. 


INTERURBAN LINES IN SOUTHEASTERN KANSAS—The out- 
look is very encouraging for the construction of an extensive sys- 
tem of interurban lines in southeastern Kansas, which will include 
Chanute, Erie, St. Paul, South Mound, Parsons, McCune, Mineral, 
Scammon, Columbus, Galena, Earlton, Thayer, Cherryville, Inde- 
pendence and Coffeyville, with later an extension to Webb City and 
Carthage. The name of the company will be the Southeastern Kan- 
sas Railway, Light and Power Company. It is incorporated for 
$4,000,000, and the incorporators are L. Rosenthal, J. J. Jones, 
Frank Dixon and R. C. Rawlings, of Chanute, Kan., and J. W. 
Stephens, of New Orleans, La. The system has already been financed, 
$4,250,000 of construction bonds having been sold. 


ELECTRIC DEAL IN NORFOLK, VA.—Arrangements are under- 
stood to have been completed for the formation of a new company to 
take over all the street railways and electric light plants in Norfolk, 
Va., and vicinity, including Portsmouth and Berkeley. The plans pro- 
vide for raising $2,000,000 additional capital for extensive improve- 
ments which the companies in that section will have to make in 
order to meet the demands incident to the approaching Jamestown 
(Va.) exposition, to be held in Norfolk from May to November next 
year. A complete new power station of 15,000 horse-power capacity 
will be erected at a cost of $1,000,000, and the remainder of the 
money will be spent for extensions of the track into new territory, 
the purchase of new cars and barns, and the bringing of the system 
up to date. The name of the new company will probably be the 


Norfolk & Portsmouth Traction Company, and it will operate about 
112 miles of electric railway. 


OBITUARY NOTICES. 

MR. JOHN B. EMBICK, New York city, manager for Wendell & 
MacDuffie, died recently at St. Luke’s Hospital, New York city. Mr. 
Embick was born in Williamsport, Pa., in 1868, and graduated from 
Harvard College. He was a lawyer for several years in his native 
town, but gave up practice six years ago to take a position with the 
firm with whom he was employed at the time of his death. 


MR. CARL HEINRICH von SIEMENS, chairman of the firm of 
Siemens Brothers, and head of the firm of Siemens & Halske, died at 
Mentone, France, on Friday, March 23. For the greater part of his 
life he cooperated with his brothers, Ernst, Werner, William and 
Friedrich, and with the first-named two he was instrumental in the 
development of the firms of Siemens & Halske and Siemens Brothers. 
Fifty years ago he laid the network of telegraph lines which covers 
Russia, and which was maintained by his firm for twelve years, 
during which time he had charge of the factory established in St 
Petersburg. In 1869 he went to London to take charge of the Eng 
lish branch of the business. He was personally concerned in the lay- 
ing of the direct United States cable, the first cable across the At 
lantic, for which his firm was the contractor, and also in the pick- 
ing up from the ship Faraday of the broken end of the first cable. 
He was born at Menzendorf in Mecklenburg in 1829, and was the 
sixth son in a family of eleven sons and three daughters. 
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PERSONAL MENTION. 


MR. WILLIAM S. BARSTOW, the well-known consulting en- 
gineer, of New York city, and president of the New York Electrical 
Society, has returned from a trip of some two months through the 


north west. 


MR. WILLIAM S. HINE has again entered the electrical field, 
becoming associated with the Fort Wayne Electric works, Fort 
Wayne, Ind. For some time Mr. Hine was connected with the 
Stanley interests and also with the Western Electric Company. 


MR. ALBERT SCHEIBLE, whose work during the past sixteen 
years is well known to the users of the George Cutter Company’s 
specialties, has resigned as secretary and treasurer of this company. 
Mr. Scheible has returned to Chicago, Ill., and it is understood that 
he is to head a new manufacturing company. 


GENERAL EUGENE GRIFFIN, first vice-president of the 
General Electric Company, sailed from New York on April 10 on 
the steamer Graf Waldersee. General Griffin plans an extended 
trip in England and on the Continent largely for rest and recrea- 
tion® As he is a director in the Cie Francaise Thomson-Houston 
and vice-chairman of the British Thomson-Houston Company, these 
interests will naturally claim a portion of his time. 


MR. GEORGE W. KITTREDGE has been appointed chief engi- 
neer of the New York Central & Hudson River Railroad. Mr. 
Kittredge will be chief engineer not only of the New York Central 
proper, including all the subsidiary lines east of Buffalo, but also 
of the West Shore railroad. Mr. Kittredge is now chief engineer of 
the Cleveland, Cincinnati, Chicago & St. Louis Railway. He was 
graduated from the Massachusetts Institute of Technology in 1877 
and entered the railway service in 1880 as an employé in the main- 
tenance of way department of the Pittsburg, Cincinnati & St. Louis 
Railway, and until 1890 was connected with the Pennsylvania Rail- 
road lines west of Pittsburg. In 1890, and until July 1, 1901, he 
was engineer of maintenance of way and assistant chief engineer 
of the Cleveland, Cincinnati, Chicago & St. Louis Railway. On July 
1, 1901, he was appointed chief engineer of the same road. He isa 
member of the American Society of Civil Engineers, and was presi- 
dent of the American Railway Engineering and Maintenance of 
Way Association in 1902 and 1903. 


MR. JOHN C. BRACKENRIDGE has been appointed consulting 
engineer of the New York Central & Hudson River Railroad. Mr. 
Brackenridge is well known in the traction field through his con- 
nection with the Brooklyn Rapid Transit Company, first as chief 
engineer and later as general man- 
ager. His association with the 
Brooklyn Rapid Transit Company 
extended over a period of ten years, 
during which all of the more recent 
power stations of the company were 
built, the greater part of the ele- 
vated system electrified and the 
operation of the cars extended over 
the present Brooklyn Bridge, all of 
which was accomplished under his 
immediate supervision. Mr. Brack- 
enridge resigned from the Brooklyn 
Rapid Transit Company two years 
ago to accept the position of com- 
missioner of public works of Brook- 
lyn, under Borough President Lit- 
tleton. ‘He occupied this position 
until the first of the current year. 
Mr. Brackenridge has served on almost all the public commissions 
of engineering experts appointed in recent years by the city. 
His business with the New York Central will have to do with 
those divisions which are to be electrified. Mr. Brackenridge is 
president of Rossiter, MacGovern & Company, New York city, who 
early in the year largely increased their capital stock to enter the 
engineering and contracting field as engineers and contractors for 
all classes of work, making a specialty of engineering and con- 
tracting for steam and electric railways and electric power-plants. 


MR. JOHN C. BRACKENRIDGE. 
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ELECTRICAL SBCURITIES. 


That the natural tendency of the stock market was still upward, 
was clearly demonstrated last week, the rising influences being 
checked somewhat by monetary considerations and the labor situa- 
tion in the coal fields. While this slight check upon activity is 
acknowledged, it is everywhere conceded that the open winter has 
made possible the carrying forward of construction in every part 
of the country. Developments everywhere present an encouraging 
face and it is freely predicted that the spring trade will overbalance 
in prosperity any that have been witnessed in some time. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 7. 


` New York: Olosing. 
Allis-Chalmers commMmon............ceecccece 2156 
Allis-Chalmers preferred...........seccceeee 5614 
Brooklyn Rapid Transit...............ce00- 86% 
Consolidated Gas8...... cece cece ccc c cc cecees 142 
General Blectric....... ccc ccc cee cece ce eeeee 172 
Interborough Rapid Transit................. 230 
Kings County BHlectric.............c cee eeeee 175 
Mackay Companies (Postal Telegraph and 
Cables) cCOomMon......sssesessssssesesoe 61% 
Mackay Companies (Postal Telegraph and 
Cables) preferred.........cc ccc eee ccees 73% 
Manhattan Elevated....... Bae het sec ee ca Gite Gat Santa 155 
Metropolitan Street Raillway................ 117 
New York & New Jersey Telephone.......... 155 
Western: Union......ssescsssesoenssesossesoo 92 
Westinghouse Manufacturing Company...... 156 
Boston: i Closing. 
American Telephone and Telegraph......... 138% 
Edison Electric Illuminating................ 248 
Massachusetts Electric. ...........cccev cence 6714 
New England Telephone...... ra e Reig ee aes 141 


Western Telephone and Telegraph preferred. 89 

The Eaigon Electric Illuminating Company declared a regular 
quarterly dividend of 2% per cent, payable May 1 to stockholders of 
record April 10. 

The New England Telephone and Telegraph Company has filed 
with the Massachusetts secretary of state a statement of its financial 
condition as of December 31, 1905. This shows total assets of $34,- 
549,627, and liabilities of $32,786,750, leaving a surplus of $1,762,877, 
as compared with $1,597,403 for the previous year. 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common........... TTo 
Electric Storage Battery preferred........... 17% 
Philadelphia Hlectric..............ccceeeees T% 
Philadelphia Rapid Transit................. 28% 
United Gas Improvement................... 94 

Chicago: Closing 
Chicago Telephone...........ccccececcceceee 116 
Chicago Edison Light..............c0cceee. 158 
Metropolitan Elevated preferred............. 68 
National Carbon common...............0.00. 91 
National Carbon preferred..............000- 119 
Union Traction COMMOD...........ec cee eeee 7 
Union Traction preferred...........cccceeee 21 


The South Side Elevated daily average for March was 95,466, 
an increase of 4,082. 

The Oak Park elevated traffic average for March, including trans- 
fers, was 49,542, an increase of 1,375. 

The Chicago Telephone Company’s gain in telephones for March 
was 2,137. The total now in use is 150,184. 

The Chicago Edison and Commonwealth Electric companies 
will spend in their business the current fiscal year beginning April 
1, $4,500,000 from funds raised by sale of Edison stock and Com- 
monwealth bonds. The increase of $1,774,858 in Edison stock is 
payable in four quarterly instalments, beginning May 1. The $3,- 
750,000 new Commonwealth bonds will bear 5 per cent. 

The income account of Metropolitan West Side elevated railroad 
for the year ended February 28 is as follows: Gross, $2,452,327; 
expenses, $1,172,430; net, $1,279,897; charges, $957,266; surplus, 
$322,631; previous surplus, $468,382, making a total of $791,013, as 
compared with $468,382 for the previous year, The daily average of 
passengers was 114,232, an increase of 12,308. The company has 
paid $200,000 on its floating debt, reducing it to $600,000. Moses J. 
Wentworth and Nathan Allen have been elected directors succeed- 
ing George Higginson, Jr., and John P. Wilson. The directors have 
reelected the retiring officers, 
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ELECTRIC ’LIGHTING. 


BEVERLY, MASS.—Peabody has appropriated $9,000 for the 
electric light plant. 


CHILHOWIE, VA.—F. P. McCready has installed an electric 
light plant at Chilhowie. 


HOMER, N. Y.—Cazenovia will install electric lights. The new 
system will cost $2,500 for all-night service. 


RUGBY, N. D.—The citizens of Enderlin have organized a stock 
company and will erect an electric light plant the coming summer. 


ESSEX JUNCTION, VT.—The People’s Light and Power Com- 
pany, Essex Junction, Vt., is contemplating the installation of a 
400-kilowatt ‘water-wheel-driven unit. 


NEW BRUNSWICK, N. J.—The borough council of Highland 
Park has signed a contract with the Public Service Corporation for 
the lighting of the streets of the borough. 


CANNELTON, IND.—The Cannelton city council and the electric 
light board have concluded to rebuild the electric light building 
recently destroyed by fire. The expenditure calls for $2,500. 


SHAW, MISS.—At a meeting of the Shaw board of aldermen, 
a contract was let to Sanders-Johnson Company, of Vicksburg, 
for the erection of an electric light and water plant for the sum 
of $24,593. 


SPOKANE, WASH.—George Donald, president of the Yakima 
National Bank, announces that he and his associates will build 
a $200,000 water and light plant. Power will be secured from the 
Nachez river. . 


CHAMBERSBURG, PA.—The Waynesboro council has entered 
into another five-year contract with the Waynesboro Electric Light 
and Power Company to furnish street lighting for the town, at a 
cost of $92.50 a year for each arc light. a 


SAN BERNARDINO, CAL.—The Ontario Power Company has 
let a contract to the Pacific Coast Manufacturing Company for a 
150-horse-power plant to be constructed at Upland, at a cost of 
$23,950. This cost does not include the building. 


COTTAGE GROVE, ORE.—The electric light plant owned by 
H. O. Thompson has been sold to the Willamette Valley Traction 
Company. The purchase price was $14,000. The system has re- 
cently been overhauled, and is considered one of the best small 
plants in the state. 


WILKESBARRE, PA.—The dam in the Susquehanna river at 
Nanticoke, owned by the Pennsylvania Railroad, has been sold to 
the Nanticoke Electric Power Company for $30,000. The dam was 
built fifty years ago to supply water for the old Pennsylvania 
canal, now abandoned. E 


SALT LAKE CITY, UTAH—E. T. Merritt purposes establishing 
an electric plant at Green river. He has filed an application with 
the state engineer for 1,000 second feet of water from the Green 
river, in Emery county. Sixteen fifty-seven-inch turbines will be 
used, giving 13,000 horse-power. | 


ELKTON, MD.—The town council of Elkton has signed a three- 
year contract with the Elkton Electric Light Company to light the 
town at $1,000 less than has been paid to a local light company. 
Arc lights are given. for $60 per light, while twenty-flve-candle- 
power incandescents are furnished at $4.25 per light per year. 


NORTH YAKIMA, WASH.—An appropriation of 10,000 cubic 
feet of water from the Yakima river has been made by Robert H. 
Hunter and George Weigle, representing eastern capitalists. The 
plant contemplated will have sufficient capacity to supply power 
for the entire valley. It is not definitely known when the work 
will commence. | i 


SPOKANE, WASH.—The Lewiston-Clarkston Company is laying 
its new pipe line from Asotin creek to Vineland. The company 
plans the development of 6,000 horse-power at the Grand Round 
river, thirty miles south of Lewiston. E. A. Libby, the president, 
gays there will be an electric car line between Lewiston and Clarks- 
ton in the near future, $ 


SPOKANE, WASH.—Jay P. Graves, of Spokane, has purchased 
from Frank P. Hogan the “Bow] and Pitcher” power site, seven 
miles down the Spokane river, paying $50,000 for it. The purchase 
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includes the franchise in Spokane which was granted to the 
Spokane Light and Power Company, March, 1903. It is understood 
that Mr. Graves and associates will put in a light and power plant 
at a cost of $500,000. 


MEDICAL LAKE, WASH.—The Washington Water Power Com- 
pany has begun the erection of a large addition to its power station 
at Medical Lake. The addition will be as large as the present one. 
Heretofore the station at Medical Lake has been used only as a 
transforming station. New machinery will be installed at once. 


NIAGARA FALLS, N. Y.—The Niagara Falls Electrical Trans- 
mission Company will soon erect a distributing station in Niagara 
Falls or the immediate vicinity. This corporation was recently 
given permission to increase its capital stock from $100,000 to $3,500,- 
000, and the additional capital will be used in the extension of 
the transmission line and the erection of transformer stations. 


PITTSBURG, PA.—The United Electric Company, of Wilmerding, 
a local organization, at its annual meeting held at Wilmerding, de- 
cided to increase its capital stock to $75,000, the original capital 
being $50,000. The increase is made necessary by the growing busi- 
ness of the company. The officers of the company are: Henry Harris, 
president; W. J. Hally, vice-president; B. F. Steddeford, secretary; 
Philip E. Geiss, treasurer. ü 


NEWTOWN, PA.—The Newtown Electric Light Company at 
its annual meeting elected the following directors: A. W. Watson, 
George C. Worstall, T. S. Kenderdine, William M. Watson, George 
C. Blackfan, Robert Kenderdine, Edward H. Cuckman. The ofi- 
cers to serve the ensuing year are A. W. Watson, president; T. S. 
Kenderdine, vice-president; William M. Watson, secretary; Rob 
ert Kenderdine, treasurer. 


PALMYRA, N. Y.—The Palmyra board of village trustees at 
a special meeting granted a franchise to the Palmyra Gas and 
Electric Company. This company has been furnishing both gas 
and electricity to the village for the past year. The franchise calls 
for an all-night service after October 1 next. The Palmyra Gas 
and Electric Company is owned by the Morris syndicate, with 
headquarters at Penn Yan. 


GREENVILLE, S. C.—The officials of the Southern Power Com- 
pany will shortly be ready to guarantee the delivery of power from 
the development at Great Falls, S. C., by January 1, 1907. The trans- 
mission lines will be stretched up the river to the Catawba plant, 
near Rock Hill, S. C., and from that point the current will be 
distributed to Gastonia, Mount Holly, Fort Mill, Rock Hill, Char- 
lotte and other adjacent points. 


DURANGO, COL.—The Animas Power Company has decided to 
spend $650,000 in improvements to the plant and in increasing the 
water power. A large portion of this money will be spent in bring- 
ing the water from Lime creek to the main storage reservoir. This 
company has already spent nearly $2,000,000 and has the machinery 
in place. The decision to spend an additional $650,000 is made 
because the company has already received orders for power that will 
tax the capacity of the present plant. 


TEMPLETON, MASS.—The committee appointed to investigate 
the electric lighting proposition for the town reported unabimously 
to the town meeting in favor of establishing a municipal lighting 
plant, the town to obtain its power from the Gardner Electric Light 
Company, do its own wiring and to sell power to citizens for com- 
mercial use at twelve and one-half or fifteen cents per kilowatt- 
hour, thereby materially reducing the cost of lighting the streets 
of the town. This recommendation was adopted by a vote of 270 
to 35. 


ALBANY, N. Y.—The application of the village of Lake Placid 
for consent to build, maintain and operate an electric plant for the 
purpose of supplying lights to the village and its inhabitants has 
been granted by the state gas commission. The application of the 
Paul Smith’s Electric Light and Power Company for consent te 
transact business in various towns and villages of Essex county 
was granted, except as to the town of North Elba and the village 
of Placid, the company not having obtained the requisite consent 
of the proper municipal authorities of North Elba, and Lake Placid 
being provided for by the order of the commission in its case. The 
Paul Smith’s company is allowed to issue capital stock to the 
amount of $75,000. The amount applied for was $100,000. 
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ELECTRIC RAILWAYS. 


CANTON, OHIO—The work of building the Sandy Valley Trac- 
tion Company line from Alliance south to New Philadelphia will 
begin within two months. 


ROANOKE, VA.—It is reported that the Roanoke Railway and 
Electric Company contemplates expending $150,000 in improvements 
to its plant during the ensuing year. 


MINNEAPOLIS, MINN.—The Twin City Rapid Transit Company 
has accepted the route for the new Como-Hamline line proposed 
by the city council. It is expected that the line will be completed 
by July 1. 


COOPERSTOWN, N. Y.—The Oneonta, Cooperstown & Richfield 
Springs Railroad has been sold at public auction for $960,000 to 
Henry W. Bean, chairman of the reorganization committee of the 
bondholders. 


WALLA WALLA, WASH. —Isaac W. Anderson, president of the 
Walla Walla Traction Company, has announced that work on seven- 
teen miles of street railway and interurban line, connecting Walla 
Walla with Milton, will be commenced at once. 


HUTCHINSON, KAN.—Contracts have been let by the Hutchin- 
son Interurban Railway Company for the machinery to be used for 
the new electric street railway and light plant. The machinery is 
to be ready in ninety days, and the car line will be in operation 
before August 1. 


HUBBARD CITY, TEX.—The Hubbard city council has granted 
to the St. Louis Southwestern Railway Company a franchise to 
occupy streets and alleys of the city for the purpose of constructing 
switch tracks to the plants of the Union Central Light and Ice 
Company, of Hubbard City. 


SCRANTON, PA.—The Scranton Railway Company has recently 
ordered for its cars thirty complete straight air-brake equipments 
of the type manufactured by the General Electric Company. The 
new equipments include air compressors, governors, motormen's 
valves, brake cylinders, reservoir, etc. 


BARTLETT, ILL.—The Chicago & Oak Park Elevated Railway 
Company, of Chicago, through Clarence A. Knight, general counsel, 
has submitted plans to the promoters of the proposed new electric 
line between Elgin and Chicago, for a Lake Geneva branch, which 
will pass through Desplaines, Palatine and Lake Zurich. 


WABASH, IND.—James Lynn, of Chicago, states that he has 
interested capital to complete the Wabash & Rochester interurban 
line, for which a subscription of $95,000 was voted here five years 
ago. Eighteen miles of the roadbed are graveled and ready for the 
rails. He states that active construction work will commence in 
thirty days. 


LA CROSSE, WIS.—It is announced that the La Crosse & Black 
River Falls electric road will be built this summer. The president, 
Mills Tourtellotte, who is in New York, has completed final arrange- 
ments. The road will run from La Crosse to Neillsville, and may go 
on to Superior. It will enter La Crosse from Onalaska over the St. 
Paul tracks. 


BOISE, IDA.—The Caldwell Interurban Railway Company has 
completed its organization by the election of Walter R. Seebree, 
president; Montie B. Gwinn, vice-president; A. K. Steunenberg, sec- 
retary and treasurer. The president was instructed to advertise 
for bids for the seven miles of grading from Caldwell to the Deer 
Flat reservoir. 


ALLIANCE, OH1O—Promoters of the Sandy Valley Traction 
Company state that work will be started on the line from Alliance 
to New Philadelphia within two months. The towns touched 
are Homeworth, Moultrie, Minerva, Pekin, Oneida, Malvern, Way- 
nesburg, Magnolia, Sandy Valley and Secor. The main line is 
fifty miles long. : 


HARTFORD, CT'—The Consolidated Street Railway Company, 
of Connecticut, has acquired the controlling interest in the Hoosack 
Valley Street Railway Company, of North Adams, which is twenty- 
eight miles long and runs from Cheshire to North Adams and thence 
to Williamstown and the Vermont line. The purchasing company 
is controlled by the New York, New Haven & Hartford Railroad. 


FORT WAYNE, IND.—At the annual meeting of the Fort Wayne 
& Wabash Valley Interurban Road officers were reelected as follows: 


“ments. 
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president, J. Levering Jones, of Philadelphia; first vice-president, 
Charles Murdock, of Lafayette; second vice-president, W. Kesley 
Schoepf, of Cincinnati; secretary, S. B. Fleming; assistant secre- 
tary, Henry Rainey, of Philadelphia. The report of the company 
showed a gratifying increase in revenues and a successfùl year of 
operation. 


HAMPTON, VA.—The Hampton & Yorktown Railway Company, 
which proposes to build a street railway from Hampton to York- 
town, has been formally organized. Frank W. Darling is president; 
Nelson S. Groome, vice-president, and Charles H. Hewins, secretary 
and treasurer. The company is capitalized at $300,000. The work 
of surveying the proposed route has already been accomplished, 
and it is stated that actual work on the construction will begin 
within a short time. . 


DECATUR, ILL.—At a meeting of superintendents of the vari- 
ous properties of the McKinley syndicate, it was announced 
that interurban lines were to be built this year as follows: Clinton 
to Bloomington, Springfield to Jacksonville, Springfield to Lincoln. 
The line from Decatur to Champaign depends on franchises now 
pending for entrance to the two cities mentioned. Five million 
dollars, it was stated, had been applied for building interurbans 
in Illinois this year. 


CHATTANOOGA, TENN.—The properties of the Chattanooga 
Electric and Rapid Transit Company have been purchased by Graham 
& Company, bankers of Philadelphia, representing New York, Boston, 
Baltimore and Philadelphia capitalists, and the sum of $600,000 
has been deposited with a trust company tô be used for improve- 
The name of the new organization will be the Chattanooga 
Railways Company, and application will be made at once for a 
charter of incorporation. 


BLUEFIELD, W. VA.—The Bluefield & Hinton Electric Railway 
and the East River Electric Company, operating under a West Vir- 
ginia charter, have recently consolidated and reincorporated in 
Virginia as the Bluestone Traction Company, with authority to 
build and equip trolley roads and furnish power and light within 
Tazewell county, Va., and Mercer and McDowell counties, W. Va. 
The company expects to construct about twenty miles of line within 
the next twelve months. Mr. P. W. Wallizer, of Bluefield, W. Va., 
is general manager. 


NORWALK, OHIO—An important link in the lines operated by 
the Lake Shore Electric will be built this summer by the San- 
dusky, Fremont & Southern Railway Company, incorporated at 
Columbus with $10,000 capital. The company will build a line from 
Sandusky to Fremont, connecting with the main line of the Lake 
Shore Electric which runs through Norwalk. This will enable the 
road to run its cars over two routes similar to the two routes oper- 
ated by the Lake Shore & Michigan Southern Railway. With this 
link completed the Lake Shore Electric will be able to handle busi- 
ness between Toledo and Sandusky direct. 


NEW YORK, N. Y.—Plans have been filed for the enlargement 
of the power-station and car house of the New York City Street 
Railway Comipagy on the block from One Hundred and Twenty- 
eighth to One Hundred and Twenty-ninth streets, on Amsterdam 
avenue, which was the first street-car cable power-house erected in 
New York city. Two stories are to be added to the building, making 
it a three-story and basement edifice, and the interior will be 
remodeled generally. The improvements are to cost $150,000. Plans 
were also filed for new offices in the office building of the same com- 
pany, on Sixth avenue from Fiftieth to Fifty-first street. 


BOSTON, MASS.—The Old Colony Street Railway Company, oper- 
ating roads in the district south of Boston, is about to increase 
materially its rolling stock. Forty-one additional car equipments 
have been ordered for this purpose from the General Electric Com- 
pany, of Schenectady, N. Y. These will consist of quadruple General 
Electric 90 (fifty-horse-power) direct-current motors, equipped with 
the Sprague-General Electric type M multiple unit control for oper- 
ating the cars either singly or in trains. The new cars are to be 
provided with General Electric straight-air-brake apparatus. For 
the present the Old Colony company will operate cars singly, but 
with the view of later operating two and three-car trains, these cars 
are being equipped with multiple-unit control. The railroad com- 
missioners have given the Old Colony Street Railway system author- 
ity to carry freight and express matter over its lines between Boston 
and Fall River. 
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‘INDUSTRIAL ITEMS. 


THE BROWN & SHARPE MANUFACTURING COMPANY, Provi- 
dence, R. I., has ready its catalogue of machinery and tools for 1906. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has published 
a very attractive booklet dealing with electric lighting in the depart- 
ment store. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., in bulletin No. 75 describes the various applications of 
single-phase, constant-speed, alternating-current motors, 


THE GARVIN MACHINE COMPANY, New York city, has ready 
for distribution a new catalogue which completely illustrates and 
describes its line of machine tools of every description. This cata- 
logue may be secured upon request. 


W. N. MATTHEWS & BROTHER, 219 North Second street, St. 
Louis, Mo., have published a handsome catalogue descriptive of 
Stombaugh guy anchors and the Kearney cable clamp. These devices 
are described carefully, and the illustrations are well worked out. 


THE STANLEY.-G. I. ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., in bulletin No. 147 describes and illustrates the 
inductor alternator. This bulletin contains some very interesting 
and practical information, and should be secured by anyone inter- 
ested in this subject. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., will be 
pleased to send its calendar card for April, May and June to any 
one interested upon request. The calendar card just issued has an 
illustration of the Crocker-Wheeler core-type transformers. Trans- 
former bulletin No. 65 gives full information. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., is distributing 
a circular illustrating and describing the Roller direct-reading bond 
tester manufactured by the Whitney Electrical Instrument Company. 
Catalogue No. 80, covering a full line of overhead material, rail 
bonds, construction material, track and line tools, will be forwarded 
upon request. 


THE WELLMAN-SEAVER-MORGAN COMPANY, Cleveland, Ohio, 
announces that at the recent annual meeting the office of general 
manager, which had been vacant since the-death last June of Mr. 
Charles H. Wellman, was filled by the election of Mr. S. H. Pitkin, 
whose present title will be first vice-president and general manager. 
Otherwise no changes were made in the officers of the company. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., will be 
pleased to send bulletin No. 1039, descriptive of the electrical equip- 
ment of a modern shipyard, to anyone interested upon request. This 
is a study of the electrical power distribution and application in the 
shipbuilding plant of the Fore River Ship and Engine Company, 
Quincy, Mass., reprinted from the ELECTRICAL REVIEw, April 26, 1902, 


THE STROMBERG-CARLSON TELEPHONE MAN UFACTURING 
COMPANY, Rochester, N. Y., reports closing a contract with the 
Kinloch Long-Distance Telephone Company, St. Louis, Mo., for 10,- 
v00 central-energy telephones. This is the first order the Kinloch 
company has placed for new telephones to be used in conjunction 
with the 17,000-line switchboard now being installed by the Strom- 


berg-Carlson company. 


THE ELECTRO-DYNAMIC COMPANY, Bayonne, N. J., in circu- 
lars Nos. 24 and 25 calls attention to special features of the “Inter- 
Pole” motor. Circular No. 24 shows the difference between the old 
type and the “Inter-Pole” type, and gives some interesting data 
regarding sparkless commutation. Circular No. 25 describes the 
“Inter-Pole” motor as adapted for various forms of driving. These 
bulleting may be secured upon request from the company. 


THE MOORE ELECTRICAL COMPANY, 52 Lawrence street, 
Newark, N. J., has published a booklet reproducing a number of 
typical installations of the Moore loop-tube system of lighting. The 
cost of operation of this system is stated to be less than that of an 
incandescent electric lamp system. The exact maintenance cost of 
an individual tube or lamp depends not only on its length, but also 
on the color of the light used, because the different gases or vapors 
yary in their spectra and also in their efficiencies. The intensity of 
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the light can be regulated from a faint glow to twenty or more 
candle-power per foot. 


THE AMERICAN ELECTRICAL HEATER COMPANY, Detroit, 
Mich., has issued a handsome circular entitled “Shoe Iron Problems.” 
The highest awards on electric heating appliances at the World’s 
Fair, St. Louis, Mo., 1904, were granted to the American Electrical 
Heater Company. This circular shows the adaptation of electric 
shoe irons, and in addition to the illustrations and the descriptive 
text contains reproductions of testimonials from satisfied users. 


THE OSWEGO BOILER AND ENGINE COMPANY, Oswego, N. Y., 
announces the complete reequipping of the Oswego Boiler Works 
with machinery comprising complete hydraulic and air tools, flange 
presses, riveters and foundry and machine shop facilities. Mr. L. L. 
Bentley, mechanical engineer, recently mechanical engineer of the 
Lehigh Valley Railroad, is vice-president and general manager. 
The boiler shop is in charge of Mr. C. W. Crozier, who has had a 
large experience in all classes of boiler and plate work. 


MR. W. E. G. MITCHELL, 88 Maiden Lane, New York city, is 
making a specialty of sealing cements for electrical purposes. Red 
“Selite” is for sealing switchboards, panels, cutouts, spark coils, 
transformers and other electrical specialties. Black “Selite” is for 
sealing dry batteries, pocket batteries, automobile batteries, etc. This 
cement has a high melting point, adheres perfectly, and is susceptible 
of a bright finish. In addition to these standard insulating com- 
pounds Mr. Mitchell is prepared to make up insulating compounds for 
special work. 


THE TEA TRAY COMPANY, Newark, N. J., notifies the trade 
that it has now arranged to manufacture, under United States patent 
No. 416,682, to Lawrence, half shades generally known as the A. A. 
McCreary half shades. This patent has recently been in court on 
a suit for infringement, and has been upheld and an injunction 
issued against the infringer. Any further infringement of the patent 
by others will be promptly followed by injunction. The Tea Tray 
Company is ready to receive orders and supply these half shades to 
the trade. The company announces that all business will receive 
very careful attention. 


THE AMERICAN CONDUIT MANUFACTURING COMPANY, 
Keystone Building, Pittsburg, Pa., will be pleased to send its price 
list of American enameled steel conduit couplings and elbows upon 
request. This conduit is furnished in tubes of ten-foot lengths, 
threaded at each end with coupling. The American conduit is a 
heavy wall steel tube enameled both inside and outside. The 
tube is made of mild steel, manufactured especially to meet conduit 
requirements, and may be bent to short radii without breaking. 
The steel, being soft, is easily cut or threaded. The enamel remains 
tough and elastic under great extremes of temperature. 


THE BALL ENGINE COMPANY, Erie, Pa., announces a number 
of sales, among which may be mentioned the following: Atlanta 
Steel Hub Company, Atlanta, Ga., one 150-horse-power, single-cylinder 
engine; Salt Lake Hardware Company, Salt Lake City, Utah, one 
200-horse-power, single-cylinder engine; Union National Bank, Pitts- 
burg, Pa., two 320-horse-power, tandem-compound engines, and one 
150-horse-power, single-cylinder engine; Massachusetts Cotton Mills, 
Lowell, Mass., one 500-horse-power, single-cylinder engine; Pitts 
burg Plate Glass Company, Pittsburg, Pa., two 200-hogse-power sim- 
ple engines; Milwaukee Coke and Gas Company, Milwaukee, Wis. 
one 550-horse-power, single-cylinder engine; New River & Poca 
hontas Coal Company, Gentry, W. Va., two 750-horse-power, cross- 
compound engines. 


THE POWER AND MINING MACHINERY COMPANY, Mil 
waukee, Wis., has recently completed the shipment of a No. 9 
McCully rock and ore-breaker to the General Crushed Stone Com- 
pany for its plant at Rock Hill, Pa. The Power and Mining Ma- 
chinery Company is also building several other large machines 
for the General Crushed Stone Company. In order to better han- 
dle its rapidly increasing business from the Rocky mountain dis- 
trict, the Power and Mining Machinery Company has opened an 
office at 312 Seventeenth street, Denver, Col. This new office is in 
charge of Henry F, Jurs as district manager, who will give his 
personal attention to all enquiries coming from Colorado, “Wyoming 
and New Mexico. The company has ready for distribution catalogue 
No. 4, descriptive of machinery for rock-crushing plants, which will 
be forwarded to any one interested, upon request. 
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EDDY CURRENT LOSSES IN DYNAMO ARMATURES. 
On another page of this issue is given an abstract of a valuable 


paper presented recently hy Mr. B. M. Field on so-called idle 
currents, The part of the paper which is of the greatest interest 
Is that which gives a method of computing the losses due to eddy 
currents in embedded conductors.. It used to be held—in fact, 
the statement can yet be found in the text-hooks—that embedding 


a conductor in a slot in the armature core docs away with eddy 


current losses in it, it being said that the flux slips across the 
slot quickly, leaving no time for such currents to be developed. 
his idea is now known to be false, as it has been shown experi- 
mentally that such losses do occur, and under certain conditions 
they may become important. | 

Every conductor through which a current is passed sets up 
around it a magnetic field. If the current be alternating this 
field will also alternate, and therefore give rise to secondary or 
If there be 
but one conductor in the deep slot the intensity of this alternat- 
ing field will be very different in the inner and outer layers of 
the conductor, and there will therefore be parasitic or eddy 
The method of com- 
puting these currents and the deductions which can be drawn 
from the computation are interesting and significant. It might 
be well to call attention here to the fact shown by Mr. W. M. 
Thornton in his paper which appeared in the ELECTRICAL RE- 


eddy currents in neighboring conducting bodies. 


currents set up in the conductor itself. 


view for April 7 that the magnetic flux due to the field passes 
across the armature slots, and thus may also exert some effect 
upon eddy currents in the conductors. 

Field’: 
investigations are that there is a certain depth of conductor which 


The most significant deductions drawn from Mr. 
gives rise to the minimum loss in the armature copper. Of 
course, the straight copper loss due to the main armature current 
will decrease with the increasing cross-section of the conductor. 
On the other hand, the eddy current losses increase with the 
cross-section. The curve representing the total loss, which is 
the resultant of these two losses, would therefore show a mini- 
mum for a certain depth of conductor, and this value is inde- 
It is also shown that the 
same effect takes place, but to a different degree, if the armature 
The loss 


might, of course, be reduced considerably by emploving stranded 


pendent of the armature current. 
conductor be split up into a number of parallel bars. 


wires, but this would add much to the cost of construction. 

Another interesting point brought out in the paper is that 
an increase in the temperature of the armature conductor, while 
it will increase, of course, the copper loss due to the main 
armature current, will decrease the eddy currents and therefore 
the eddy current losses, and the result may be a decrease in the 
total loss and therefore an increase in efficiency. An increase 
in efficiency with rising temperature seems paradoxical, but the 
argument, of course, is sound. 

The paper referred to above deals reins with the losses due 
to eddy currents in the armature conductors. To make the - 
reference to the subject complete, attention should be called- 
to the able paper presented at the Asheville convention of the 
American Institute of Electrical Engineers by Mr. A. B. Field, 


in which an analytical study of eddv currents was made and 
the effects of stranding shown. 
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MEASURED TELEPHONE SERVICE. 

Our esteemed contemporary, the Chicago Tribune, does not 
agree with us that the most equitable way of charging for a 
telephone is by the so-called measured service. It says that 
the Chicago telephone users who prefer the flat rate ought not to 
have a service which they do not desire forced upon them. “Thcre 
should be freedom of choice in this matter. If a man would 
rather pay a fixed sum per year than let the size of his tele- 
phone bills be determined by the number of calls—he being 
obliged to take the company’s unmetered word as to the number 
—should be free to do so. There may be men who prefer a 
certain to an uncertain charge, and like to use their telephones 
as often as they please without the unpleasant feeling that they 
are thereby adding to their expenses. Nobody disputes the right 
of the user to have measured service if it suits him best. The 
same freedom of choice should be granted to those who wish the 
other kind of service.” Will our contemporary allow us to extend 
this argument to another public service—the city railway svs- 
tem, so that those who prefer may pay a fixed charge for trans- 
portation during the year and ride as much as they please? 


The intimation that a measured service is unmetered is not 


strictly in accordance with the facts. Measured telephone service 


is metered. In New York city meters have been in use for 


ten vears or more. Here they record with accuracy calls made 
from nearly 200,000 telephones. These meters are operated to 
record only completed connections. They register in plain 
figures and may be inspected at any time by subscribers. 

If heavy users of the telephone may reduce the cost of paying 
a fixed annual sum for unlimited service, the cost of rendering 
the service makes it necessary to charge a higher message rate 
to those who take the measured rates than would be necessary 
if all the service were metered. Those who would profit by the 
lower measured rates are the small users, and they outnumber 


the heavy users by ten to one. If a flat rate be made optional 


to heavy users it must be at the expense of the ninety-odd_ per 
cent of the small users. 

But there is another phase of the question which has not been 
touched upon. Nothing so congests and impairs telephone serv- 
ice in a large exchange as a flat-rate method of charging used by 
business houses. The idea that the telephone is free makes it 
free for all. It is used by office bovs, clerks, visitors and 
every one, often for useless and unwarranted purposes, through- 
out every business day. The result is that such lines are very 
frequently busy when called for. The growth of an exchange 
aggravates this trouble, and judging from the reports of the 
Chicago telephone engineers, the service in that city is more 
impaired by means of these overloaded flat-rate lines than from 
all other causes combined. 

So we must repeat that those subscribers in Chicago who 
demand a flat-rate service are standing in their own light, and 
they are making themselves responsible for poor service which 
no telephone company can control. The experience in many 
large telephone exchanges throughout the world has shown this 


to be true, 
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ELECTRIC HOISTING IN A MINE. 

On another page of this issue is described briefly the first 
electric hoisting plant installed in Great Britain for use in a 
mine. This is the winding plant adopted by the Tarbrax Oil 
Company for the Cobbinshaw pit, a mine about fifteen miles 
from Edinburgh. Although the mine is not deep, being only 
about 140 yards, and the output is not very great, amounting 
to some 650 tons in a dav of eight hours, the installation is 
noteworthy because it is the first attempt to adopt the motor 
for mine hoisting in Great Britain. On the Continent of 
jurope there are a number of mines where the electric motor 
is employed for hoisting. Elsewhere the system has been viewed 
with some suspicion, and mine operators hesitated to adopt it, 
preferring to depend upon the old steam-hoisting gear. For 
this reason the performance of this Scotch equipment will be 
watched with much interest, and if it comes up to the satisfac- 
tory reports which have up to this time been given out, it is 
probable that. the system will be considered more favorably and 
possibly be pretty generally adopted. This is more likely to 
be the case in Great Britain now that electric power is being 
used so widely for mine work there. In fact, the plans which 
are being developed throughout the coal district of the country 
will almost force the adoption of the electric motor. In these 
sections large electric gencrating plants are being erected for 
the purpose of distributing power, to the various mines and 
industrial establishments within easy transmission range. 

The main difficulty in applying the electric motor to hoisting 
work of this character is the excessive output required of the 
motor during the first few seconds at the beginning of the hoist, 
when the motor is not only required to lift the dead load, but 
must accelerate it. During this brief period the output may be 
several times that of the normal load during the rest of the hoist. 
Such irregular loading not only interferes with the regulation 
of the generating plant, but it calls for a plant considerably 
larger than that required for the average load. For these reasons 
the operation of the plant is likely to be inefficient, the load-factor 
being poor. For a successful application of the electric motor 
it is necessary to overcome this objection, which has been done 
by means of the so-called Ilgner svstem, used to a considerable 
extent in Germany and Austria, and adopted for this Scotch 
mine. 

In the Ilgner system the varying load on the generating 
station is balanced by means of a heavy flywheel. In the particu- 
lar system under consideration the power is brought to the head 
works by means of a three-phase, low-voltage line, and is there 
used to drive an induction motor. This motor is directly con- 
nected io a direct-current generator, which supplies the power 
for the hoisting motor. On the shaft of the motor-generator Is 
placed a heavy flywheel, which absorbs the excess power during 
idle periods to give it out when the winding motor is accelerat- 
Ing. This arrangement, of course, does not remove any strain 
from the winding motor, but since the latter machine runs at 


a low speed and must anyhow be large, there is no difficulty m 
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constructing it to stand a considerable overload for a short 


period. 
This, in main, is the principle of the Ilgner system, but for 
it to be applied successfully necessitates that the flywheel be 


effective in absorbing energy during the periods of light load 
and in giving it out during heavy loads. As is well known an 
The 


variation in speed of large motors of efficient design from 


induction motor is essentially a constant-speed machine. 


no load to full load is seldom more than two per cent, and this 
slight variation is not sufficient to enable the flywheel to give 
It would 
therefore be necessary to use an excessively heavy wheel if other 


up any considerable portion of its stored energy. 


means were not provided for overcoming the difficulty. At the 
The 
speed of the induction motor is caused to vary with the load by 


Cobbinshaw pit this is done in a very pretty manner. 


automatically inserting resistance in the rotor winding. The 
amount of resistance thrown in is proportional to the load on 
the generator, so that the speed falls off to a corresponding 
degree, and the flywheel automatically gives out or absorbs, as 
the case may be, the excess energy required from, or supplied to, 
the system. Since the periods of heavy load are brief, the effect 
of this system of regulation on the efficiency of the plant is 
slight. 

It is interesting to note here that flywheels which are fre- 
quently called for in order to steady the load on a generating 
plant when’ the work required of any motor is of a varying 
character are frequently prescribed merely by rule of thumb. No 
consideration is taken of the type of motor employed, it being 
thought that the mere addition of a heavy wheel is all that is 
necessary. This is incorrect, as is illustrated by the Cobbin- 
shaw plant, for if a constant-speed motor be used for this 
purpose the flywheel is of little benefit. An induction motor or 
a plain shunt motor is therefore not suitable for such applica- 
tions unless means are provided for bringing about a variation 
in speed with load which will allow the flywheel to become effec- 
tive. Where induction motors are used either a rotor having a 
high resistance must be employed or some such means as that 
referred to above must be adopted. 


direct current it would seem advisable to employ a compound 


Where the service is by 


motor, the series windings being arranged so as to cause a proper 
decrease in the speed with an increase in the load. - 
The method of introducing the resistance in the rotor circuit 
of the winding motor referred to above is neat and would seem 
to be applicable in other processes. The mechanism performing 
this function resembles an induction motor, except that the 
rotor is not allowed to rotate, but merely to turn in one direction 
or the other, this turning introducing or cutting out the resist- 
ance in the rotor circuit of the main driving motor. The alter- 
nating currents supplied to this motor are passed through the 
stator windings of the regulating machine. They therefore 
set up a torque which is proportional to the load on the main 
motor. This torque is opposed by a counterweight which nor- 
mally short-circuits the rotor resistance. 
the rotating part turns through an angle, depending upon the 
amount of load, and decreases the speed at which the main motor 


As the load comes on 
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would run were it not for the flywheel, and therefore allows the 
flywheel to give up its stored energy. A neat feature of the 
Ilgner system is the ability to return power to the flywheel dur- 
ing the descent of the hoisting cage, in this way saving energy 
that would otherwise be lost in braking. 


AN OCCULT USE OF THE TELEPHONE. 

Of course it occurs in Boston, the home of the transcendental 
movement, that a young lady in the cashier’s cage of the fur- 
nishing goods store stands ready to make reply over the tele- 
phone stating without delay the playing card which an unsecn 
subscriber had drawn, or is fixing his mind firmly upon. 

All that one is required to do is to select the card and 
look up the number of the firm in the book and call for this 
lady through the private branch exchange and the immediate 
reply is suggestive to an uncanny extent of the supernaturalism 
of the Mahatamas. 

It brings up remembrances of the miraculous tales of East 
India fakirs as related by Marion Crawford in his weird 
book, “Mr. Isaacs”; or the later day stories of how the fall of 
Khartum and the tragic death of Chinese Gordon were related 
among the bazaars of Cairo on the day following the tragedy, 
while it required weeks for the forces of the British army to 
ascertain the facts and relieve the intense suspense of the civilized 
world over an event which overthrew a British ministry and 
changed the course of history. 

One’s mind is torn from this trend by the sudden reminder 
of a dinner or other wager depending upon this accurate card 
reading through the telephone; and on another page of this 
issue we present the method by which this can be done through 
any telephone exchange. 


NEW FIRE-ALARM SYSTEM NEEDED IN NEW YORK CITY. 

In our issue of October 14, 1905, an abstract was given of the 
excellent and convincing report made by Mr. Kempster B. Miller 
regarding the dangerous condition of the fire-alarm system in the 
Borough of Manhattan, New York city. Mr. Miller was retained 
as the electrical engineer by the New York Board of Fire Under- 
writers to investigate the New York fire-alarm system and report 
upon it. The work required some months and was done most 
thoroughly, and the conclusions were entirely approved by Mr. 
John J. Carty, who was acting as consulting engineer. In 
brief, the report stated that the Manhattan fire-alarm system 
was in a very dangerous condition and that there was the great- 
est need for an entirely new system, which would cost about 
$1,625,000. 

On another page of this issue we present a copy of a 
recent letter sent to Mayor McClellan, of New York city, by 
Mr. J. H. O’Brien, commissioner of the New York city fire 
department, in which the commissioner asks that $1,625,000 be 
appropriated for the purpose of constructing the much-needed 
fire-alarm system. It is to be hoped that the Board of Estimate 
and Apportionment will see fit to grant this request, so that the 
Borough of “Manhattan may be exposed to the danger of a 
complete failure of the present system only so long as is neces- 


sarv to install a modern reliable one. 
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Interior [llumination. 

At a meeting of the Illuminating En- 
gineering Society, held at the Edison audi- 
torium, New York city, Thursday evening, 
April 12, two papers were presented on 
the general subject of interior illumina- 
tion. The first of these was by Mr. Doug- 
lass Burnett, of Baltimore, Md., and in 
the absence of the author it was read by 
Dr. Clayton H. Sharp. 

Mr. Burnett’s paper was a plea for the 

establishment of a code which could be 
used in drawing up schemes for lighting 
buildings or streets. At the present time 
there seem to be no rules for guiding 
anyone to whom such a duty falls. On 
the other hand, it is perfectly possible 
to draw up a set of rules which would 
be of great service to every one confronted 
with such a problem, and in the author’s 
opinion this duty could very properly be 
undertaken bv the society. 
-` Mr. Burnett then presented, in the form 
of questions, a number of problems which 
come up in every-day practice. These 
included the problems involved in lighting 
show windows, lighting department stores, 
drug stores, jewelry stores and other build- 
ings. The question was raised whether 
the trough reflector is not better than 
border lamps for window illumination, 
and also the value of the trough reflector 
as compared with the conical reflector. 
Should an are lamp placed in the vestibule 
he depended upon for lighting the win- 
dow? Should not the lighting of drug 
stores, which are generally small build- 
ings, be by means of incandescent lamps? 
In department stores should not there be 
two types of lighting—a white light where 
dav goods are sold, and a vellow light 
where goods to be used during the mght 
are shown? Do are lamps give the most 
effective lighting in jewelry stores. or 
would a better effect be produced by a 
vicater number of lower-power lamps? 

The question was also raised regarding 
the relative value of chandeliers and large 
units of light in stores. It is said that it is 
impossible to predict which type of light- 
ing will give the best effect. If are lamps 
are adopted, in any case should there not 
be a general rule giving the maximum dis- 
tance from the floor to the lamp? Often 
when lamps are installed it is found that 
they are improperly placed. In depart- 
ment stores where large units are used they 
should be placed over the aisles and gen- 
crally at the intersection of aisles. In 
this way the light comes from above and 
hehind the customer, but this rule does 
not always hold. The question was raised 
also as to the best method of lighting an 


office. How could the most effective light- 
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ing of a desk be accomplished? The de- 
sirability of securing cooperation between 
the lighting company, the architect and 
the contractor who installs the lamps was 
emphasized. 

The second paper was by Mr. R. M. 
Searle, of Mount Vernon, N. Y. The au- 
thor first laid stress upon the necessity 
of a cordial understanding between the 
gas and electric lighting interests. They 
should work together and with the archi- 
tects and wiring contractors, and all en- 
deavor to educate the public in the sub- 
ject of illumination. Mr. Searle then 
pointed out that in general about sixty 
per cent of the profitable income of a 
lighting comnanv comes from consumers 
of moderate means. For this reason it 
is very important that the most effective 
use of the illuminants should be made, and 
no pains spared to improve the lighting 
of such customers, Attention was called 
to the effect of the decorations of a room 
upon the illumination. Where the walls 
surrounding are dark the effect will be 
gloomy, no matter how much light be in- 
troduced. On the other hand, with a light 
wall and ceiling one lamp will cenerally 
give a satisfactory and pleasing effect. Fre- 
quently the decorations in the room are 
changed without any modification being 
made in the scheme of lighting. Where 
the change is from light walls to dark 
the result is, of course, gloomy and unsat- 
isfactory. On the other hand, if the 
change be made in the reverse way the 
excessive amount of light resulting fatigues 
the eve and produces discomfort and a 
general feeling of unsatisfactorv illumina- 
tion. In general it is advisable to provide 
more side lamps and fewer centre lamps. 
It is well to remember that the most profit- 
able lamp—that is to say, the one which 
burns the longest—is the reading lamp, 
and this should always be provided for. 

The discussion was opened by Mr. V. R. 
Lansingh, who agreed on many points 
with Mr. Burnett, but differed with him 
on others. Window lamns are generally 
employed to disnlov ooods, though some- 
times they are used to attract notice. 
Usuallv, however, a store does not at- 
temnt to advertise the lighting company. 
It is essential in window lighting to hide 
all the lamps. This precludes border 
lamps, unless they be carefully shaded. It 
is always necessary to keen licht out of 
the eve. Arc lamps in all cases must be 
placed high and reflectors used to throw 
the light down. Trough reflectors are not 
as efficient as cone reflectors, since some 
light escapes along the ends of the re- 
flector. It is always advisable to use in- 
candeseent lamns for lighting a windov 


Vol. I8—No. 14 


in preference to an are lamp placed in 
the doorway. 

Regarding the illumination of jewelry 
stores, an example of a fine establishment 
of this kind in Salt Lake City was men- 
tioned, in which are lamps are employed 


with good effect. These lamps may be of 


particular value because of the blue rays 
which they give out. These give the dia- 
monds a beautiful tint. 

For office and desk lighting the direc- 


tion in which the light comes should be - 


carefully studied. Frequently the light- 
ing of a desk is too intense. A case was 


‘mentioned in the office of Marshall Field 


& Company, Chicago, Ill., which is prob- 
ably the finest store in the world. The 
chief engineer of this company said that 
since he has been with the company the 
amount of light in the bookkeeping de- 
partment has been increased five times. 
The result is that all of the bookkeepers, 
with the exception of one or two new men, 
are wearing glasses. Their eyes have all 
been injured by the too intense illumina- 
(ion. A good deal of this effect is due 
to direct reflection of the light from the 
paper into the eyes. Regarding the light- 
ing of theatres Mr. Lansingh agreed with 
Mr. Burnett that all the lamps should be 
hidden and no glare should be allowed to 
teach the audience. For lighting stores 
the practice may vary, as some of the best- 
lighted stores do not use arc lamps. It 
would be good practice, however, to ~ro- 
vide several rooms lighted by different 
types of lamp, so that customers could take 
their goods to these different rooms and 


= compare them under the conditions under 


which they would be used. 

Dr. A. H. Elliott agreed in general with 
what had been said before. He also em- 
phasized the tendency to use an excessive 
number of lamps, with a very bad effect. 
He mentioned one case where the dining- 
room of a house was lighted with gas lamps 
burning about sixty cubic feet an hour. 
and yet the effect was very bad. At his 
suggestion the lighting was rearranged, 
cutting down very greatly the amount of 
gas used, at the same time producing 4 
far more satisfactory result. 

Dr. Elliott then called attention to the 
recent German studies on the fatigue of 
ihe eye. These investigations, it is said, 
have shown the so-called visual purple 
in the eye—a substance which is de- 
stroved by light. If the amount of light 
which reaches the eye is sufficient to de- 
stroy the visual purple at a rate greater 
than the eve can normally repair it, fatigue 
must result, and eventually injury. l! 
is to be hoped that this investigation will 
he pushed further, because the results 
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would undoubtedly be of the very great- 
est value. 

Mr. W. S. Kellogg also snoke of the 
undesirability of an excessive amount of 
illumination, and even the bad results ob- 
tained. Where bright points are in view, 
blinding of the eye results and leads to 
the belief that the lighting is poor. He 
cited a case in which the amount of light 
employed in a room had been reduced to 
one-third, with a much improved result. 

Mr. Thomas J. Lytle cautioned the so- 
ciety against the use of the Welsbach 
mantles which give a green light. The 
Welsbach companv now furnishes mantles 
which give a mellow white light, and it is 
gradually educating the public to use these. 
It is strange that the general opinion is 
that the mantle giving a green light is 
the more efficient, while as a matter of 
fact more light is given out by the yellow 
filament. Mr. Lytle also emphasized the 
need of taking into account the color 
scheme of a room when planning for its 
lighting. The practice of using dark-col- 
ored walls and ceilings is bad and should 
be discontinued. He has been experiment- 
ing during the past winter in this matter 
and has found that a slightly tinted globe 
with light walls and slightly tinted ceil- 
ing gives excellent results. In such a room 
one lamp gives all the light that is need- 
ed. It is stated that the Welsbach com- 
pany has found that the inverted mantle 
is a very efficient source of light. - The 
question of securing a proper distribution 
of light is to-day becoming more and more 
one of selecting a properly shaped globe 
or reflector. 

Mr. J. D. Israel said that one question 
which had not yet come up was that of 
mixing lamps. This, of course, must be 
carefully guarded against. Generally the 
illumination of large stores is best secured 
by large lighting units. He mentioned a 
case where a number of girls were em- 
ployed in a large room on detail work. 
For such a condition it would generally be 
assumed that a small lamp provided for 
each girl would give the best result, but 
it was found that there was less strain and 
better work could be accomplished where 
large lamps were used. Mr. Israel said 
that some years ago the Philadelphia Elec- 
tric Company, with which he is connected, 
had established a commercial inspection de- 
partment for the purpose of securing co- 
operation between consumers, the fixture 
people and the company; that this depart- 
ment held meetings, at which the matters 
pertaining to the subject of lighting stores 
and homes were discussed, and accom- 
plished excellent results. It had been 


ELECTRICAL REVIEW 


found that the consumers appreciated the 
efforts of the company in this direction. 

Mr. John Campbell called attention to 
the bad effect produced when competing 
salesmen make exaggerated statements re- 
specting their goods. Heretofore the rule 
of thumb has been used entirely too much 
in planning illumination. More scientific 
methods are needed, and it is essential 
that the public be educated in the matter. 

Mr. T. R. Beal said that gas must still 
be considered the main illuminating agent, 
and particular attention must be paid to 
the way in which this is employed. For 
this reason these companies have excep- 
tional opportunities for advising custom- 
ers. They should be instructed in the 
proper use of gas and cautioned against 
inefficient burners, which consume an ex- 
cessive amount of gas. 

Mr. A. D. Page criticized the present 
style of fixtures. These are bad and are 
generally nothing more than a mass of 
brass and glass, nine-tenths of which is 
unnecessary. The fixture man should be 
required to change the construction, to cut 
out the unnecessary material and furnish 
a satisfactory support for the lamps. 

Mr. Kellogg agreed with this, but said 
that the plan could not be carried out 
easily, because the fixture man will insist 
on his outlines. The lamp or reflector 
man must therefore do the best he can 
with what is given him. | 

Mr. W. D’A. Ryan said that people 
are now used to a strong light and will 
not be content with less. In the light- 
ing of large stores the lower floors, where 
day goods are shown, should be lighted 
with white light. Elsewhere, in the hard- 
ware and furniture departments, a yellow 
light is entirely satisfactory. For a jewelry 
store white light is good, but if the light 
come from many points a brilliant effect 
is produced. An art museum presents one 
of thë hardest problems, for not only 
must the light be thrown in the proper 
way, but the same quality of light must 
be obtained as that by which the picture 
was painted. In general, it may be said 
that in department stores the lighting 
should be half and half, with a preference 
for the white light. 

Mr. Searle returned to the point of eye 
fatigue. He mentioned a case where an 
excessive amount of light at night had 
rendered literary work almost impossible. 
In this case the amount of light had been 
reduced to a small part of that previously 
used, with the result of removing the 
strain and overcoming the fatigue. 

Mr. E. L. Elliott, replying to Mr. Kel- 
logg, said that a fixture is primarily a 
mechanical device for holding lamps. It 
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should, therefore, be, first, a device for 
this purpose, and, secondly, decorative. 
The idea of taking a decoration and mak- 
ing it useful is wrong; therefore the fixture 
man should be forced to produce a satis- 
factory mechanical device, and then he 
may be allowed to give this such twists 
and curves as are most pleasing to his 
fancy. 


pe 

The New Holland-America Liner 

= New Amsterdam. 

The Holland-America Line’s new steam- 
ship, the New Amsterdam, sailed from 
Rotterdam on April 7 on her maiden 
transatlantic voyage, arriving in New 
York on Monday, April 16. The ship was 
built by Messrs. Harland & Wolff, Limit- 
ed, at Belfast, Ireland, and was launched 
September 28, 1905. Her length is 615 
feet; beam, sixty-eight and one-half feet; 
depth, forty-eight feet. Her registered 


tonnage is 17,250 and her displacement is 


30,200 tons. She is propelled by twin 
screws, and these are driven by two sepa- 
rate sets of quadruple expansion engines 
of 10,000 horse-power, each set working 
independent of the other. 

The hull is constructed entirely of steel, 
with a double bottom extending the whole 
length of the ship. Twelve transverse 
bulkheads reach to the upper deck, divid- 
ing the ship into thirteen water-tight com- 
partments. In addition there is a water- 
tight bulkhead separating the two sets of 
boilers. | 

The ship is lighted throughout by elec- 
tricity, which is also utilized for heating 
purposes in several of the public rooms. 
Four large dynamos are installed for this 


work. 


The decorative features of the interior 
of the steamship are elaborate, and every 
effort has been made to afford comfort 
as well as luxury. A feature of the first- 
class smoking-room is the Dutch decora- 
tion, the fire-place being equipped with an 
electric heating apparatus. 

Ample protection against fire is provided 
by the installation of electric signals with 
more than fifty stations in various parts of 


the ship and by the adoption of the most 


modern and efficient systems for prevent- 
ing fires at sea. 

The ship is equipped with a double Mar- ` 
coni wireless telegraph service for both 
short and long-distance use. 

On the evening of Wednesday, April 18, 
a banquet was tendered to a number of 
prominent New York public men, on board 
the ship. Speeches were made and a gen- 
erally enjoyable evening spent, an in- 
spection of the ship being made under 
the guidance of the officers and aides. 
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A Preliminary International Elec- 
trical Conference. 

A preliminary conference on electrical 
units was held at Charlottenburg, Ger- 
many, October 23, 24 and 25,1905. Those 
in attendance were Dr. H. S. Carhart, for 
the United States of America; M. Eric 
Gerard and P. Clément, for Belgium; Dr. 
Th. Lewald, Professor F. Kohlrausch, Pro- 
fessor E. Warburg, Professor E. Hagen, 
Professor W. Jaeger and Professor St. 
Lindeck, for Germany; Dr. R. T. Glaze- 
brook, for England; M. E. Mascart, for 
France; Herr V. v. Lang and Dr. L. Kus- 
-minsky, for Austria. A number of sit- 
tings were held, and the following formal 
decisions were reached : 

1. That only two electrical units 
shall be chosen as fundamental units. 

2. The international ohm defined by the 
resistance of a column of mercury and the 
international ampere defined by the de- 
position of silver are to be taken as the 
fundamental electrical units. 

3. The international volt is that elec- 
tromotive force which produces an electric 
current of one international ampere in a 
conductor whose resistance is one interna- 
tional ohm. 

4. The Weston cadmium cell shall be 
adopted as the standard cell. | 

The conference recommends the follow- 
ing procedure for the realization of the 
ohm: 

1. The method which avoids the end 
correction should not be employed. 

2. The Reichsanstalt will put itself in 
communication with Messrs. Schott & 
Company, of Jena, in order to determine 
whether glass tubes of sufficiently uniform 
section can be produced of the glass 59III. 

3. The glass tubes used in setting up 
mercury resistances are to be carefully 
annealed. 

4. The tubes are to be filled in vacuum 
without heating. 

5. In determining the weight the mer- 
cury column is to be bounded by planes 
at the terminal cross-sections of the tube 
and to be at a temperature of zero de- 
grees centigrade. 

6. The length measurements are to be 
made as far as possible at zero degrees 
centigrade with the aid of contact pieces. 

7. The electrical measurements are to 
be carried out at zero degrees centigrade 
and a method is to be employed which 
avoids the use of thick connecting wires. 
Among such methods the Kohlrausch dif- 
ferential galvanometer method, the Thom- 
son double bridge method and eventually 
the compensation method are recommend- 
ed. The current employed in measure- 
ment shall be limited by the condition 
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that the mercury shall not be warmed suf- 
ficiently to produce appreciable error. 
8. The mean of at least three fillings 


shall be taken as the value of the resist- 


ance of a tube. 

9. The mean of at least five tubes must 
be taken to determine the value of the 
mercury unit. 

10. The mercury ET shall have a 
resistance of approximately one ohm. 

11. As the value of the wire standard 
the mean of at least five resistances of 
one ohm shall be taken. 

12. A comparison of the wire standard 
with the mercury units shall be carried 
out at appropriate intervals of time. 

The Weston standard cell shall contain 
solid hydrated cadmium sulphate; the 
strength of the cadmium amalgam shall be 
twelve to thirteen per cent of cadmium. 

In the form of the normal element of 
the standard cell to be finally specified 
sources of disturbance at the negative pole 
are to be avoided. 

The conference expressed the wish that 
an international convention should be 
summoned in order to arrive at agreement 
in the electric standards which are in use 
in the different countries. 

The following resolution was further 
adopted : 

In view of the fact that the laws of 
the different countries in relation to elec- 
trical units are not in complete agreement, 
the conference holds it desirable that an 
official conference should be summoned 
in the course of a year with the object 
of bringing about this agreement. 

The conference further expresses the 
opinion : 

1. That the information before it is 
not sufficient to enable it to propose any 
alteration in the formerly accepted value 
for the ampere. 

2. That the information before it is 
not sufficient to enable it to lay down ex- 
act directions in respect to the silver 
voltameter and the standard cell. 

3. That if a proposal for a change in 
the accepted value of the ampere is to be 
brought from any source before a formal 
congress to be held later, an agreement 
in writing on the point should be come to 
previously between the parties interested. 
If differences of opinion in the matter can 
not be removed, a new preliminary confer- 
ence should be held. : ee 

The same procedure should be observed 
in regard to the specification for the sil- 
ver voltameter and the standard cell, in 
the event of such specifications being sub- 
mitted to a formal conference from any 
quarter. 

Some suggestions from the National Bu- 
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reau of Standards were furnished to the 
conference. These outlined the investiga- 
tions that ought to be carried out in order 
to make it possible for an international 
congress to redefine the electrical units. 
A proposal was submitted for new legal 
definitions of the electrical units, which is 
intended to harmonize the two views now 
advocated regarding the definition of elec- 
trical units. One view is that the ohm, 
volt and ampere should be defined in terms 
of centimetre gramme second units, and 
that the concrete standards should be made 
to conform as nearly to these definitions 
as possible. The other view is that the 
legal definitions should be in terms of con- 
crete standards, nothing being said about 


the centimetre gramme second units. This — 


proposal was that the definitions should 
state that the units are intended to have 
certain values in the centimetre gramme 
second system but their actual legal values 
are defined by certain concrete standards. 
It was suggested that a special commis- 
sion be appointed, consisting of not less 
than twenty-four members, to encourage 
investigation in the direction recommend- 
ed, and that this commission should be 
authorized to call an international con- 
gress when these investigations warrant- 
ed. It was suggested, further, thatthe 
two units to be defined should be the ohm 
and the volt. A discussion of the electro- 
chemical equivalent of silver by Dr. K. E. 
Guthe was appended to the suggestions. 
The National Bureau of Standards pre- 
fers the cadmium cell to the present stand- 
ard cell. 

A paper was also presented to the con- 
ference by Dr. Henry S. Carhart, in which 
he discussed the relative advantages of 
adopting the ampere or the volt as the 
legal standard. Dr. Carhart is decidedly 


in favor of adopting the volt. He points 
out the difficulties and uncertainties in- 
volved in the adoption of the ampere, and 
holds that the adoption of the volt would 
considerably simplify matters and lighten 
the labor of standardization. 


American Institute of Electrical 
Engineers. 

The 206th meeting of the American In- 
stitute of Electrical Engineers will be held 
in the assembly room of the New York 
Edison Company, 44 West Twenty-seventh 
street, New York city, on Friday, April 
27, at 8.15 p. M. The following papers 
be presented and discussed: 

. “Standardizing Rubber-Covered 
Tan and Cables,” by John Langan, Asso- 
ciate, New York. 

2. “Comments on Present Underground 
Cable Practice,” by Wallace S. Clark, 
Associate, Schenectady, N. Y. 
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“IDLE CURRENTS.” ' 
BY M. B. FIELD. 


The term “idle current” is defined as 
meaning “all currents which do not per- 
form useful work and consume energy to 
the extent of their C*R losses.” This in- 
cludes eddy currents. 

The characteristic of every form of idle 
current here dealt with is that, while con- 
stituting a part of the total current flow- 
ing in the circuit, it may be considered, 
conventionally, as an altogether separate 
entity superposed upon the real useful cur- 
rent and be treated as such. 

To illustrate this take the case of an 
alternate-current system where the power- 
factor is less than unity. 

Let C, be the amplitude of the useful or 
power component, C, that of the idle com- 
ponent of the current. The main ammeter 
indicates, as we know, y (C+ C)/2. If 
this current flow in a conductor of resist- 
ange r ohms, the time average value of 


the ohmic loss will be (CPH CP): Con- 


sidering the power and idle components 
as separate entities, we obtain for the 
ohmic losses due to each C,?r/2 and C,?r/2 
respectively, so that the sum of these losses 
is identical with the time average loss due 
to the actual total current flowing. 

It will be scarcely necessary to point 
out that.this is not generally true of any 
arbitrary subdivision of a current into com- 
ponent parts—e. g., a current of ten am- 
peres flowing through a conductor of one 
ohm resistance would represent an ohmic 
loss of 100 watts. Magnetically, this cur- 
rent would be equivalent to one of fifteen 
amperes flowing in the positive direction 
superposed upon one of five amperes flow- 
ing in the negative direction. The sum 
total of the ohmic losses of these compo- 
nents would, however, be 225 + 25 = 250 
watts. While, therefore, it is self-evident 
that a current may not be resolved into 
any arbitrary components, and these be 
treated from all points of view as sepa- 
rate entities, yet we may always treat the 
power and idle current components as if 
they existed independently of each other. 

This very simple conception is of ma- 
terial assistance in the consideration of 
some problems; for example,.a certain dis- 
tribution of current in a system of con- 
ductors may be a very complex matter to 
deal with as a whole. If, however, we can 
show that the complex distribution is 
equivalent to a “natural” distribution su- 
perposed upon an idle current and we can 
isolate the cause of the idle current, we 
-1 Abstract of a paper read before the Manchester local 


section of the Institution of El i ‘nyi 
Great Britain, February 13 ectrical Engineers of 
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may be able to estimate its value, and hence 
arrive at the characteristics of the actual 
complex distribution. 

After discussing briefly the idle cur- 
rents due to the wave-shape, a poor power- 
factor and ecross-currents, the author takes 
up what he calls “internal idle currents.” 

These may be classified broadly under 
two heads: (a) those whose magnitude is 
determined by the degree of excitation 
aiid which depend very slightly, if at all, 
upon the load; (b) those whose magnitude 


is determined by the load and which de- . 


pend very slightly, if at all, upon the 
excitation of the machine. Both produce 
a disturbance of the natural current den- 
sity in the conductors of the machine and 
increase the losses in consequence. The 
first class may be said to add a definite 
constant loss (for a given excitation) to 
whatever loss would be occasioned by the 
natural distribution of current density, 
while the second produce an additional 
loss proportional to the square of the 
working current, hence the actual Joss 
may, in this case, be determined by sim- 
ply assuming a virtual increase of the 
resistance of the circuit. The exact mean- 
ing of this will be better appreciated later, 
hut as an example we may mention that 
the so-called skin effect in a solid con- 
ductor traversed by an alternating cur- 
rent is really due to an idle current pro- 
portional to the working current flowing, 
while the total loss due to idle and work- 
ing currents may be determined by simply 
assuming the resistance of the conductor 
has been, by some means, increased. Again, 
the additional loss in the sheathing and 
cores of a cable are proportional to the 
working current, and the tota] loss may 
be estimated by assuming an increase of 
the resistance of the conductors. The co- 
efficient by which the actual resistance 
must be multiplied to allow for the addi- 
tional losses depends upon the frequency, 
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straud may be far from uniform, so that 
here again we have an idle current super- 
posed upon a natural distribution. 

It sometimes occurs that one particular 
class of idle current may predominate to 
a totally unexpected extent, and in fact 
a cooler, cheaper and more efficient ma- 
chine may be obtained by a decrease of 
the amount of copper therein. As an 
illustration, the following may be cited, 
though the reference is to a type of ma- 
chine which is now practically obsolete— 
viz.. the ironless flat disc alternator. 

In Fig. 1 two poles of such a machine 
are represented with a portion of the ar- 
mature consisting of copper strip wound 
into flat coils. Each strip, as it passes 


Armature Winding 
Flat Strip 


_ Flat Diac 
adam Armature 


Field Magnet Poles 


Fig. 1.—Portrion or AN [RONLEss Disc 
ARMATURE, 


edgewise through the magnetic field, has 
an idle current induced in it. To calcu- 
late the loss we may apply the eddy cur- 
rent formula used for iron armature plates 
and the like, viz.: 

Loss in watts per cubic centimetre 
= f?B*l?/6X10*%p; where t = thickness in 
centimetres; f= frequency, cycles per sec- 
ond; B= induction density in air-gap, 
lines per square centimetre; p= specific 
resistance in ohm-centimetres. 

Let us take the nominal maximum cur- 
rent density at 310 amperes per square 
centimetre (= 2,000: amperes per square 
inch), then the nominal C?R loss will be 
0.18 watts per cubic centimetre at about 
forty-five degrees centigrade. 

Applying the formula above, for the loss 
due to idle currents, we have for f= 50, 
B = 5,000, p = 1.9 X 10-*. 


t = 0.1 em. loss per cubic centimetre = 0.0548 


t= 0.2 66 cé C< 
Ł — 0.3 c6 c6 $e 


specific resistance and dimensions of the 
conductor. | 

Large generators usually have two or 
more paths through the armature, and an 
uneven distribution of current between the 
various paths is equivalent to a uniform 
(or natural) distribution superposed upon 
a system of idle currents. Again, each 
path may be composed of two or more 
conductors, lamin or strands in parallel, 
and an uneven distribution between them 
is equivalent to a natural distribution plus 
an idle current. Lastly, the distribution 
of current density in each individual 


sas = 0.22 
= 0.493 


and so on, hence, with an armature wound, 


with strip two millimetres thick the ad- 
ditional loss due to disturbance of current 
density in the active part of the armature 
conductors is greater than the nominal 
CR loss. It is to be feared that this 
state of affairs exists in a considerable 
number of machines in use at the present 
time. The result of using thinner strip 

1This formula is applicable so long as the lines of 
force pass straight across the gap from pole to pole, the 
variation of induction being assumed to follow a sine 
law. and provided the thickness of the strip doer not 
permit of idle currents of such magnitude as to sensibly 
disturb the distribution of magnetic lines. a contin- 


gency not likely to arise in the case under consider- 
ation. 
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might be to reduce the heating, and might 
increase the efficiency and provide a light- 
er and cheaper machine. For the same 
reason it is clear an increase of the specific 
resistance would cause a decrease of the 
total losses, hence we have the somewhat 
paradoxical condition that the efficiency 
improves as the temperature increases. 
Our attention has been called to an 
interesting investigation published in Ger- 
many in 1903 by Dr. Simon Ottenstein, 
giving the results of tests made to deter- 
mine, among other things, the “eddy cur- 
rent loss” in solid copper conductors laid 
in slots, due to the radial and tangential 
components of the flux within the slot, 
which emanates from the field magnets; 
this flux being quite independent of the 
load current in the armature conductors. 
The title of the investigation is “Das 
Nutenfeld in Zahmarmaturen und die Wir- 
belstromverluste in Massiven Armatur- 
Kupferleitern.” The armatures experi- 
mented upon had a diameter of 225 milli- 
metres, and the slots were dimensioned in 


Fig. 2.—PaTH oF MAGNETIC FLUX DUE TO 
CURRENT IN ARMATURE CONDUCTOR. 


the different armatures as follows: 7 X 
22.5, 7 X 35, 9 X 35.5, 7 X 23, 8.5 
X 23, 14 X 11.75, the first dimension 
giving slot width and the second the depth 
in millimetres. 

In the different experiments the theo- 
retical tooth induction varied from 18,000 
to 31,000, and the eddy current losses in 
the various solid conductors employed were 
found to be equivalent to the loss that 
would have been occasioned by a current 
density of from 400 amperes to 4,700 am- 
peres per square inch in the active por- 
tion, depending upon size and position of 
conductor, dimensions of slot, air-gap and 
nature of polar surface. The frequency in 
all these experiments was 33.3. 

The two previous examples cited are 
cases where the magnitude of the losses 
are dependent upon the degree of excita- 
tion and not upon the load on the ma- 
chine, the following, however, represent 
the other case, where the losses are depend- 
ent upon the load current and not upon 
the degree of excitation. 

In Fig. 2 we have represented a solid 
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copper conductor of depth b centimetres 
and thickness d centimetres lying in a slot 
of a laminated armature. An alternating 
current flows in the conductor in a direc- 
tion at right angles to the plane of the 
paper, the plane of lamination of the ar- 
mature plates corresponding with that of 
the paper. We shall show that the current 
flows in layers, being densest in the out- 
side layers at the mouth of the slot, and 
least dense at the root. For this reasén 
we have thought that the term “lamellar 
effect” is not out of place in describing 
this phenomenon. It is, of course, closely 
allied to the skin effect in a circular con- 
ductor, where the idle currents flow in 
one direction along the peripheral portions 
and in the opposite direction along central 
portions. 

The effect of any current flowing down 
the solid conductor in Fig. 2 will be to 
produce a magnetizing flux across the slot 
from side to side. If the width of the slot 
be small compared with the depth, the 
lines will be very nearly straight from 
wall to wall, except near the mouth of 
the slot, where they will bow outward. 

If efgh be a line of force, we know that 
the total magnetic force (or line integral) 
taken round the closed path will be 47/10 
times the total current in amperes in that 
portion of the conductor enclosed within 
it. Now, the magnetic resistance of the 
iron portion of the path, t. e., from e to h 
to g to f is negligible in comparison with 
the air portion from f to e, hence we may 
say with great accuracy that the line integ- 
ral of magnetic force from f to e equals 
42/10 times the current in amperes flowing 
in the conductor, between the limits z = 0 
and z = 2,. The induction density at the 
mouth of the slot is, therefore, es j 
where C is the total current flowing in 
the conductor; and the induction at the 
slot root is zero. If, now, we suppose 
that the density of the cross induction in- 
creases uniformly from zero value at the 
root of the conductor to aa 

10 a 
edge, the total traversing the con- 


at the top 


rC b 
ductor will be $ o -—y per centimetre 


length. 

Consider a very thin lamina along the 
top edge of the conductor forming, in 
conjunction with a similar lamina along 
the lower edge, a loop through which this 
total flux threads. The electromotive force 
induced in this loop per centimetre length 
of conductor will be a aoe 10~* volts, 
where f is the ao of alternation. 
This expression gives the root mean square 
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value of volts, if C represents the root 
mean square value of the current. If the 
conductor be long in comparison with its 
cross-section, such an electromotive force 
would produce an idle current ARa fiow- 
2n* fC 
Dea S 
where p is the specific resistance in ohm 
centimetres. . 

As an example we will write f = 50, 


ing in the loop of value —— 


b = 5-cm., - = 0.7, p = 1.9 x 10~ (at 


forty-five degrees centigrade) when the 
value of the idle current density works out 
at about 2.6C/a; but the nominal current 
density is C/5d; hence the idle-current 
density in the outer layers is over nine 
times the nominal current density when 
worked out on this basis, and the loss 
density (or loss per cubic centimetre) at 


TEEPE 
EHHE 


Relative Maximum values of Current Density 
Relative values of losa Denaity 
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Taking É a = 061 and f= 50, the value of M is 0.8, hence 
mb = 6 sorresponds te b = 17.5 cm 


i 
\ mb = 3 


t b mew 3.15 oe oe 
mb= 15 : 


b == 1675 * 


Fie. 8.—Curves SHOWING DISTRIBUTION OF 
CURRENT AND Loss Density Dur TO Two 
CONDUCTORS IN A CLOSED SLOT. 


the extreme edge due to the idle current 
is over eighty times that due to the nomi- 
nal current density. 

This example has been cited to show in 
a rough and ready way that some phenome- 
non occurs in such conductors which is 
well worth while studying. The assump- 
tion made that the distribution of cross 
flux is that which would be given by a 
uniform current density is obviously dis- 
proved by the result of the calculation, and 
the actual redistribution of the cross flux 
is such as to materially reduce the esti- 
mated idle current effect. While, there- 
fore, the above result is greatly exagger- 
ated on account of the assumption made, 
it may be mentioned that machines are 
at work to-day where the loss density in 
the outer edge of the conductor is as much 
as thirty times that due to the nominal cur- 
rent density. 

Fig. 3 represents the case of two con- 
ductors lying in a closed slot, current flow- 
ing up one and down the other. The effect 
in each conductor will be the same as 
if we had but one conductor lying in an 
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open slot, of which the mouth was at PQ, 
except for the fact that the tendency of the 
lines to bow outward at the mouth will 
here be largely neutralized. Curves in Fig. 


3 show the distribution of current. and. 


loss! density in the conductors, it being 
assumed that f = 50; Ta 0.61; and b 
has the values 1.875 centimetres, 3.75 
centimetres and 7.5 centimetres. We will 
now proceed to show, as briefly as possible, 
how such calculations are made. Let A, 
sin pt be the nominal current density in 
each conductor, so that bd A, sin pt repre- 
sents the total current flowing in the con- 
ductor. Let us confine our attention to 
the left hand conductor in Fig. 3, and con- 
sider z as distance measured from the 
root of the conductor toward the centre 
of the slot. Within the length of the slot 
_ the current density will be disturbed, hence 
let A be the actual instantaneous value at 
z. Let p = specific resistance in ohm-centi- 
metres. 

Where the conductor emerges from the 
slot the current will redistribute itself and 
become uniform, and the potential at all 
points of the conductor in any plane paral- 
lel with the plane of lamination (of iron) 
will be the same. | 

Consider two such planes, one at each 
end of the iron armature, but just far 
enough outside for the current to have be- 
come uniform, and let the distance between 
them be 7 centimetres; and the potential 
difference be v. Remembering that the flow 
of current in the conductor within the 
slot is lamellar, Ohm’s law for the current 
at x will be v + Vi, = Api, l, being the 
length of the slot plus an allowance for 
fringes at the ends. 

V and A are functions of z, but v is 
independent thereof, hence differentiating 
we have: 

dV l da 
dco? àz () 
If C be the total current in the conductor 
between the limits z = 0, z = z, the in- 


duction density at z will be =" ee The 
total current in the conductor be- 


tween the limits z = 0 and z = z + ôr 
is C + d.Aéz, and the induction density 
at z + êr will be 

ta +d.a 2) 

10 a pP 
d being the thickness of the conductor : 
hence 

aB 4n d 

dz 0a” e 

V being the electromotive force induced at 


! The loss density a ; i n 
metre at that paint. t a point is the loss per cubic centi 


@ 


ELECTRICAL REVIEW 


x per centimetre length by the cross flux, 

is equal to a 10 , where N is the total 

number ef lires which may be considered 

‘as surrounding the imaginary lamina at 
dN 


z, a8 above defined, but -77 = B. 


dV dB 
Hence da = Ie dt: (3) 


Equations (1), (2) and (3) are the funda- 
mental equations of the problem; we can 


now eliminate V and B and obtain 


i owe ae ae 
It is then proved that 
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The important fact to determine is how 
much greater is the actual ohmic loss due 
to the ununiform distribution than the 
nominal loss, or that calculated on the 
assumption of uniform distribution. 

For this purpose we have only to con- 
sider the maximum values of the current 
at varying depths, and do not need to 
trouble about the relative phase relations. 
The maximum value of the current density 
at x, as derived from (5) and (6), is 


= cosh 2m r + cos ? mg 
pista ci ranean mane i 
V2 mB Ao co 2m 6—cos 2 mb (7) 


The „values of the current density at 


a =a msn (ptt meth — 1) +h eresi (pt— mae + e — Z) (5) 


= TP Fig, 
p a 
It is easy to see that, where we have 
only one conductor in the slot, or the 
equivalent, as in Fig. 3, §,=8, and £,=A;; 


where m? 
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Fig. 4.—CURVES SHOWING COEFFICIENT OF 
INCREASE IN RESISTANCE. 
but where there is more than one con- 
ductor in the slot, carrying current in the 
same direction, 8, and £, will differ from 
ô, and 8, respectively, for all but the low- 
est conductor. The values of ô, 3, B, £: 
for any conductor are determined by the 
two conditions: 

1. That the total current flowing or 
integral of current density over the cross- 
section of the conductor = d.b A, sin pt. 

2. That the cross induction at the root 
of the conductor, or where z = 0, equals 
4r 
10 ` 
where (n — 1) is the number of conduc- 
tors below the one in question. 
In the single-conductor case we have 
a mb Aan 
V cosh 2m 6 — cos 2 mb ù (6) 
tanh m b | 
for which the curves in Fig. 3 are plotted. 


(n — 1) = Aosin p é, 


and tan B, = 


different points of the solid conductor 
shown in Fig. 3 are plotted corresponding 
to the three cases mb = 6, mb = 3 and 


1.5. If we take a = 0.61, f 


= 50, then m = 0.8, and the above values 


mb = 


will correspond to depths of conductor 7.5 


centimetres, 3.75 centimetres and 1.875 
centimetres, respectively. Where there are 
more conductors than one in a slot, cur- 
rent flowing in each in the same direction, — 
these effects are greatly magnified in the 
upper conductors. 

It must be borne in mind that the phase 
of the current is not the same at all points 
of the conductor, but a continuous change 
of phase occurs from one edge to the other. 
For example, in the case where mb = 5, 
the current at the outer edge (P.Q) is 
forty-five degrees in front of the load cur- 
rent; while the current at the root of the 
slot lags 127 degrees, making a total phase 
difference of 172 degrees between the cur- 
rent at mouth and root. In Fig. 3 the 
values of the square of the current den- 
sity have also been plotted, showing how 
enormously the loss density increases to- 
ward the outer edge of the conductor. The 
mean height of these loss-density curves, 
or what is the same thing, the ratio of 
the area of the actual to the nominal 
loss-density curve, represents the coeffi- 
cient of virtual increase of resistance of 
the conductor, or the ratio of the actual 
to the nominal ohmic loss. 

This ratio will be the mean square 
value of expression (7) taken over the 
cross-section, divided by A,?. Calling this 
value K, we have 
sinh 2 mb + sin 2 mò 
cosh 2 m b — cos 2mb 

This value, derived from the equations 
of the single-conductor case, will apply 
only to the bottom conductor, where there 


K=mb (8) 
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are more than one in a slot, carrying cur- 
rent in the same direction. 
In the case of several conductors one 
above the other, each carrying the same 
total current, counting the lowest 1, the 
second 2, and so on, it can be shown that: 
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to say, that while the nominal loss is in- 
creased by the idle current effect to the 
extent of four per cent in the lowest con- 
ductor, it is increased 2.6 times in the 
topmost conductor. 

When we find in any machine that the 


Kami [* (n? — n) cosh m b — cos m b) (sinh m 6 — sin m b)+ (sinh 2 mb+8in 2m b 
n= a T a ee eee > ee sa Bi aces Rs 


cosh 2 m b — cos m b 


It will thus be seen that the constant 
by which the nominal ohmic loss per centi- 
metre must be multiplied, in order to 
determine the actual loss in a given con- 
ductor, or the coefficient of increase of 
resistance, depends entirely upon the depth 
of the conductor, the frequency, specific 
resistance and the ratio of d/a. 

The formulæ (8) and (9) have been 
utilized for the calculation of curves in 
Fig. 4, corresponding to n = 1, n = 2, 
n = 3, n = 4, 4. e., for cases where slots 
contain one, two, three and four conduc- 
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tors connected in series, current flowing 
in the same direction in each. These 
curves are plotted from the results of Mr. 
A. B. Field, given .in his paper on eddy 
currents, presented at the Asheville con- 
vention of the American Institute of Elec- 
trical Engineers, June, 1905. The curves 
apply merely to that part of the conductors 
lying within the slot, and show how many 
times the actual loss is greater than that 
calculated from Ohm’s law. As examples 
illustrative of the use of these curves we 
will take the case of a four-layer winding, 


the depth of each conductor being one 


centimetre, frequency fifty. Let d/a be 
0.61; we have then m = 0.8. Referring 
to the values of K corresponding to mb 
— 0.8 for the first, second, third and 
fourth conductors, respectively we obtain 
the values 1.04, 1.3, 1.85 and 2.6; that is 


(9) 
idle current loss largely exceeds the nomi- 
nal loss, and bear in mind that the one 
increases while the other decreases with 
the copper section, we are naturally led 
to enquire whether an actual diminution 
of the amount of copper may not improve 
the efficiency. Suppose q is the ratio of 
the active length of the conductor to the 
length of a half-turn. Let us now keep 
a, d, C and all other dimensions the same, 
varying only b, and for the present let us 
call m = 1. The nominal loss per centi- 

2 
metre length is P/b where P = j > - and 
the actual average loss per centimetre is 


= (qK+(l—q))where K is the coefficient 


corresponding to the value mb. If we 
plot P/b vertically and b (or mb where 
m = 1) horizontally, we obtain, of course, 
a rectangular hyperbola. If, now, we mul- 
tiply each value of P/b by the correspond- 
ing value of ig K + (1 —q){ we obtain 
the actual loss for each value of b, m 
being unity. This curw shows a mini- 
mum value—+. e., there is a certain criti- 
cal value of b giving minimum loss, and 
this critical value is evidently independent 
of the value of C. If we double b, the 
nominal loss is halved, but if at the same 
time we halve m, the K coefficient remains 
unchanged, hence the curve last referred 
to applies equally well for m = 0.5, if 
for any given point of the curve we mul- 
tiply the reading of the abscissa by two, 
and the reading of the ordinate by a half. 
Of, if we consider that the abscissa rep- 
resent values of mb instead of 6, we do 
not need to change their scale. . 

Hence, we observe that for all values 
of m the point of minimum of the curve 
occurs at the same value of mb. Figs. 5 
and! 6 show these curves plotted for 
n=1n=2.n=—3.n=4.¢= l, andq = 
0.5. 

These curves show the relative losses 
when m is kept constant at any value and 
b is varied, but it must be remembered 
that when m is changed, the vertical scale 
is changed proportionately. Thev show, 


. 1 As mb increases h, approaches the value mb [2 


in? - n) +1]: it follows therefore.that the curves, 
if extended, will turn over horizontally. and approxi 
mate to the straight line of which the sordinate is 
constant. N 


~Y 
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moreover, the value of mb at which mini- 
mum loss always occurs. 

In Figs. 5 and 6 we have also shown 
the relative values of the nominal loss, as 
also the average value of the four curves 
for n = 1, 2, 3 and 4. 

Referring to Fig. 5, where q = 1—i. e., 
for the case where the whole length of 
conductor is active, it will be seen that 
no matter what current we require to 
take out of the conductor, the minimum 
loss for the lowest is obtained when mb 
= 1.4, for the second when mb = 0.8, 
and so on. 

If, now, we put 


f = 50, . = 0.61 


so that m = 0.8, the critical depths of 
conductor are 1.75 centimetres, one centi- 
metre, 0.8 centimetre and 0.7 centimetre 
for the ist, 2d, 3d and 4th respectively. 
Any additional depth means an increase 
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Fic. 6.—CURVES SHowING NOMINAL AND 
ACTUAL LOSSES IN ARMATURE CON- 
DUCTORS. 

of loss and a waste of copper, no matter 
how large a current the machine may have 
to supply. 

It also follows that if this critical depth 
be exceeded, an increase of specific resist- 
ance may decrease the loss, hence that the 
efficiency of the machine may actually im- 
prove as the temperature increases. 

In Fig. 6 the curves correspond to 
q = 0.5—1.e., where half the total length 
per turn is active. The average-loss curve 
connects mb and 


“yn 4 Ka+ (1—14) 
n=l 46 


This curve obviously shows the critical 
value of b for a coil of four layers of solid 
conductor. For the same value of m as 
above, this eritieal value works. out b = 
T centimetre. 


Although we have determined the 
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critical depth for a four-layer coil, pro- 
vided the same section of conductor is used 
throughout, a little consideration will 
show that by grading the section of the 
conductor in the different layers a still 
better arrangement may be arrived at. Re- 
membering that when mb = 0.8 a depth 
of one centimetre has already passed the 
critical value of the outer layer, and has 
not yet reached that for the lowest layer, 
it follows that a more efficient arrange- 
ment will be obtained by transferring some 
of the copper from the outer to the inner 
layer. | 

In determining slot and conductor 
dimensions there are, of course, other im- 
portant factors which need due considera- 
tion. For example, the heat generated in 
the active part of the conductor is, to a 
large extent, conducted to the end connec- 
tions, at which it is dissipated by ventila- 
tion and radiation. A large cross-section 
of conductor forms a better conductor 
thermally, and may tend to reduce the 
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maximum temperature within the active 
portion. Again, it has been urged that a 
deep conductor is sometimes advisable for 
mechanical considerations owing to the 
very great mechanical forces which may 
be exerted on the end connections, and yet, 
again, the suggestion has been made that 
a certain amount of idle current in the 
conductors is useful in that it reduces the 
reactance of the whole winding. 

We have so far only dealt with the 
lamellar effect in connection with alter- 
nating-current machines. When we con- 
sider, however, that the current flowing 
in the armature conductors of direct-cur- 
rent machines is in reality an alternating 
current, we see that the above results, with 
certain modifications, are also applicable 
to direct-current machinery. We do not 
propose to enlarge the scope of this paper 
unduly by entering upon a lengthy dis- 
cussion of the critical depth, temperature 
gradient, etc., of direct-current armature 
conductors, but merely to indicate the 
lines upon which these considerations may 
be investigated. Confining our attention 
to a particular armature conductor of a 
direct-current machine, we remember that 
the current is flowing in one direction 
when the bar is passing under a N-pole, 
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and in the opposite direction when passing 
under the S-pole. The change of direc- 
tion is effected during the commutation 
period. The current value at any instant 
during this period is somewhat indefinite, 
but the period is of relatively short dura- 
tion. Fig. 7 may be taken as represent- 
ing the current in any armature conductor 
where the dotted portion is substituted for 
the unknown which occurs during commu- 
tation. 

If, as an approximation, we take the 
current in each bar as being equivalent to 


Fic. 8.—AssuMED CURRENT IN A DIRECT- 
. CURRENT ARMATURE. 


that shown in Fig. 8, the case is capable 
of fairly exact computation. Let C be 
unity, then the current at any, instant is 
given by 

4 /. 1. 

Ž (sin pt+ 3 sin 3pt+ 

: sin õp t+ ete. ). 

where p = 2rf. We thus have a number 
of sine wave alternating currents of dif- 
fering frequencies flowing in each bar, 
and, as already pointed out, we can cal- 
culate the loss due to each as if it existed 


separately. There is, therefore, no diffi- 


Fic. 9.—Two-LaYER D1RECT-CURRENT 
WINDING. 


culty in supplying our previous curves and 
formule. Take the case of a six-pole, 
500-revolutions-per-minute, direct-current 
generator, f will be 25 cycles per second. 
We must, therefore, calculate the value of 
mb for f = 25, 75, 125, etc., and calling 
the corresponding K, values respectively 
Kn, Kn, Kn, etc., where the suffix de- 
termines the position of conductor in slot 
(i.e., 1st, 2nd, or nth), and the prefix de- 
termines the frequency term of the Four- 
iers series. 

The coefficient of increase of resistance 
for the nth conductor carrying the current 
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shown in Fig. 8 will then be given by the 
expression 


5, Kn + : (Kn ) + 7 (K, ) + ete, | 


4 


In general the K values for solid con- 
ductors of direct-current machines will be 
greater than those for conductors of the 
same depth in alternate-current machines 
running at the same speed and having the 
same number of poles, because in the 
direct-current machines the current is 
largely composed of higher-frequency 
terms, and, secondly, since direct-current 
machines are generally constructed for 
lower voltages, less space will be occupied 
in the slot with insulation. Fig. 9 repre- 
sents a two-layer winding in a direct-cur- 
rent armature. The K value of the active 
portion of the upper conductor calculated 
from the first seventeen terms of the above 
series is 2.5, f being taken at 25 cycles per 
second.. The K value for the lower con- 
ductor is 1.26, and for the whole winding 
1.44, assuming as before q = 0.5. 

Unfortunately this series is not very 
rapidly convergent. 

The K values for the higher frequency 
terms may be calculated from the ex- 


- pression 


m b [2 (n? — n) + 1]. 

-In the armature of a rotary converter, 
the effect is still more pronounced, since 
the higher frequency terms are more pre- 
dominant. 


The Recent Municipal Election in 
Chicago, Ill. 


On April 3 a municipal election was 
held in Chicago, Ill., among other things 
deciding several questions regarding the 
municipal control and operation of street 
railway utilities in the city. The city de- 
clared for municipal ownership of strect 
railways, but not for municipal oneration. 
The vote for municipal operation was de- 
feated by 10,651. On the question of 
public policy submitted to the people as 
follows, “shall the city council proceed 
without delay to secure municipal owner- 
ship of all street railways in Chicago 
under the Mueller law instead of passing 
the pending franchise ordinances or any 
other ordinances granting franchises to 
private companies,” the vote was 111,662 
for, to 108,025 against. Upon the ques- 
tion of issuing $75,000,000 of Mueller 
law certificates, the majority was 3,339 in 
favor. The Mueller law was passed by 
the legislature several years ago, author- 
izing the issuing of certificates to be used 
for the purchase of public utilities by any 
city wishing to undertake the purchase 
and operation of its utilities. 
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The Hydroelectric Plant of the Animas Power and Water Company. 


N the southwestern part of Colorado, 
in La Plata and San Juan counties, 
there has recently been constructed 

a hydraulic power plant that promises to 
eventually revolutionize the mining and 
commercial industries of this great unde- 
veloped region. The mines of the “San 
Juan” are in the most rugged and pic- 
turesque mountain region of the United 
States, and have been most aptly termed 
the “Switzerland of America.” Mining 
is carried on principally for gold, silver, 
lead and copper, which occurs in large and 
continuous veins. While the values often 
run exceedingly high, the average is of 
medium grade, necessitating milling and 
concentration requiring considerable pow- 
er. This power, furnished at a low cost, 
will improve the industrial conditions in 
this region a hundredfold, permitting de- 
velopment work hitherto impossible with 
limited capital. Larger and established 
mines will also share in the benefits, as is 
already shown in the great Camp Bird 
and Guggenheim properties where indi- 


vidual power plants have been superseded. 


It was with this idea in view that the 
Animas Power and Water Company con- 
structed its plant near Rockwood on the 
Animas river, having a static head of 1,000 
feet, which develops an electric current at 
50,000 volts and transmits it north to 
the camps of Silverton and south to 
Durango, a distance approximating forty- 
five miles. Investigations as to the pos- 
sibilities of developing sufficient power to 
meet the present and ultimate demand 
were inaugurated in the summer of 1902. 
There were many novel and perplexing 
problems that presented themselves for so- 
lution. The first and most serious pcr- 
haps was the variation of flow in the 
streams of this semi-arid section of the 
country, most of the precipitation being 
in the form of snow and occurring in the 
winter and spring months, while the sum- 
mer and fall are usually dry. The streams 
are thus dependent for supply from the 
melting snow in the mountains. This is 
conducive to exceedingly high water in 
the early summer and extremely low wa- 
ters in the fall and early winter months. 
The fluctuations in the Animas river and 
the mean out discharges are from 122 cubic 
feet per second in December to over 8,000 
cubic feet in June. The daily variation 
is, in many instances, 100 per cent during 
the winter season. This is due to the 
freezing and thawing. of the streams dur- 
ing the twenty-four hours. As the average 
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discharge in the Animas river was about 
700 cubic feet per second, while the mini- 
mum discharge during the winter nights 
would probably be twenty-five second feet, 
it was found impossible to construct a 
water power plant which could deliver 
power twenty-four hours of the day and 
365 days in the year, unless storage of the 
flood waters could be had, for the mills 
and mines of this region run twenty-four 


miles in length and nearly a mile in width 
which admitted of being dammed to the 
height of 100, feet, and when full would 
give a maximum of three and one-half 
billion cubic feet of water. As only about 
twelve square miles of watershed were 
tributary to this large basin, it was evi- 
dent it could not supply sufficient water, 
and it then became necessary to divert 
other waters to supply the deficiency. It 
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hours every day in the year. Owing to 
the rough topography, which is exceed- 
ingly steep and broken, it was a difficult 
thing to find a suitable site for storage 
purposes capable of carrying a dry-weather 
supply of water. A plateau about 1,000 
feet above the Animas river was finally 
selected as most available, for here was 
a large basin about three and one-half 


was found that in order to divert the 
Animas river into this basin a ten-mile 
flume or an eight-mile tunnel, of which 
the longest single drift would be five and 
one-half miles, would have to be construct- 
ed. 

Lime creck, a tributary of the Animas 
river, could also be diverted into this 
basin as well as Cascade creek. After 
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careful surveys it was found that Cascade 
creck could be most economically diverted 
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into the basin, and on this basis was taken 
as the initial point for development of the 
Plant. Above the intake dam on Cascade 
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creck the drainage area is about thirty 
square miles, which lays at an altitude of 
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10,000 to 13,000 feet, and over this area 
the snowfall is considerable. It was esti- 
mated that from this source and the 
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twelve miles tributary to the reservoir 
and eight miles tributary to Little Cas- 
cade creek that 6,000 horse-power could 
be supplied with a fall of 1,000 feet. It 
was found that a storage of one and one- 
quarter billion cubic feet of water was nec- 
essary in order to carry the plant over a 
dry season, which is from four to six 
months. The capacity of the reservoir 
is sufficient to run the plant about five 
months. 

The diversion of the water of Cascade 
creek is effected by the construction of a 
wooden flume six feet deep and eight 
feet wide in the clear and three and one- 
half miles in length, having a flow of 
480 cubic feet per minute. This diverts 
the water into Little Cascade creek, and 
the natural bed of this stream is utilized 
for a distance of two and one-half miles; 
the water is then taken out by a flume 
the same size aş above, but which is laid 
on a steeper grade; this empties the water 
into Cascade reservoir at the north end, 
this reservoir being artificial and having 
an area of 960 acres. The drainage basin 
supplying this reservoir has a run off of 
4,500 cubic feet per minute, making a 
total supply of 4,980 cubic feet per min- 
ute at flood water. At the other extremity 
of the lake, three and one-half miles dis- 
tant from the north end, the principal 
dam is constructed, and from this point 
a two-mile flume leading to a small sup- 
ply reservoir, from which the pipes con- 
duct the water to the power-house 
below under 1,000 feet of head. This 
flume has a yoke for thirty inches, which 


is supported on two longitudinal stringers 


supported for seven and one-half feet. The 
yokes are composed of a four by eight 
sill with four by six posts and cap; each 
yoke has a knee brace of two by four. The 
box of the flume, unlike the Cascade flume, 
is composed of one board two inches thick 
and eight inches wide when finished. The 
joints between them are made tight with 
a slip tongue. This flume is also covered 
for the same reasons as the Cascade flume. 
The Cascade flume is laid on a grade of 
two-tenths of a foot to each 100 feet, and 
all curves were accurately located by in- 
strument. Except in two instances no 
curves steeper than forty degrees was used. 
The carrying capacity of the flume was 
figured from Kuter’s formule, using “n” 
= 0.012; this gives results slightly too 
small with the new flume, but with age 
it will be nearly correct. As this flume lay 
high up in the mountains, which were 
covered with snow six months in the year, 
all of the work had to be done in the lat- 
ter part of the summer and fall. It was 
necessary to put in saw mills to manufac- 
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ture the lumber on the ground, as it was 
impossible to haul it in. This lumber was 
delivered along the line at the most con- 
venient points, and the construction of the 
flume progressed accordingly. Mules 
worked inside the flume to convey the 
lumber from these accessible points out 
to the workingmen. 

_ The Cascade flume has three longitudi- 
nal stringers supported for six feet. The 
side stringers were four by eight feet, 
the centre stringers six by eight. Every 
six feet a yoke composed of six by six 
timbers was framed, with a knee brace on 
the outside to keep it in position. Be- 
tween these braces were two four by six 
feet yokes without knee braces. The box 
of the flume was composed of two thick- 
nesses of one-inch boards laid with broken 
joints. The flume was covered so as to 
prevent the sun shining in during the 
summer and also to prevent water freez- 
ing during the winter months. The flume 
was built from practically four working 
points, and was begun in July and fin- 
ished in the following February, 1905. 
The flume leading from Little Cascade 
creek to the reservoir differs only from 
the Cascade flume in that it is laid on 
a grade 45/100 of a foot to each 100 
feet. This is to allow for the surplus 
water from Little Cascade creek. ‘The 
reservoir dam is what is known as a crib 
dam. It is fifty feet above ground and 
thirty-three feet below the surface to bed- 
rock, is 750 feet long on the crest, and 
the spillway is through the granite rock 
on the east side of the dam. The dam 
is ninety feet wide at its base and forty 
feet wide on top, and is constructed of 
cribs and round logs ten feet between cen- 
tres. Each log is bolted to the next one 
underneath it by a three-quarter-inch pin, 
these cribs were then filled with rock. 
The up-stream side is vertical and is 
made tight by three thicknesses of boards 
nailed to the facing log, which were 
hewed down to receive them. The boards 
next to the logs are two inches in thick- 
ness, and upon this is laid a layer of tarred 
felt, then two layers of one-inch boards 
with joints broken. The two-inch boards 
are to support the tarred felt, which is 
only supposed to withstand slight water 
pressures when the reservoir is filling in 
the spring, 80 it was thought that after 
the water had been drawn down during 
the fall and winter the boards would 
shrink, allowing leakage. The tarred felt 
is only intended to withstand a water 
pressure of two or three feet and was 
interposed to overcome this temnorary dif- 
ficulty, for when the reservoir filled again 
during the spring it was calculated the 
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boards would swell and thus become sulh- 
ciently tight and practically impervious. 
Ultimately this dam will be replaced by 
a more permanent structure of concrete 
100 feet high and 1,400 feet long, which 
will increase the area of the reservoir to 
1,161 acres, giving over 3,000,000,000 
cubic feet of water. By the additional 
diversion of the waters of Lime creek the 
total water supply will be increased to 
10,440 cubic feet per minute, and this will 
be accomplished by building a flume four 
miles long. As the demand for power in- 
creases it is proposed to get additional 
water from the Animas river through a 
tunnel eight miles long, giving ultimately 
40,000 horse-power. 

Two thirty-six-inch pipes encased in 
concrete afford the means of drawing off 
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flume the lumber had to be manufactured 
om the ground, and in places where the 
lumber could not be delivered in wagons 
it was carried through the flume on bug- 
gies pulled by men. The dam forming the 
supply reservoir, from which the steel 
pipe leads, is constructed of earth, with 
a three-foot core of concrete and a con- 
crete wall at the toe. This rests upon 
solid bed-rock. The filling on the up- 
stream side is earth, with eighteen inches 
of rip-rap on top. It is thirty feet high 
and about 100 feet long. This will be 
raised an additional ten feet, which will 
then give an effective head of 1,000 feet 
at the power-house. The pipe to the 
power-house leaves the intake reservoir at 
a point twenty-five feet below the surface 
of the water, thereby avoiding the possi- 
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the water, and these pipes are placed so 
that fifty feet in depth may be drawn off. 
The supply is controlled by rock sluice- 
gates at the inside of the dam. This 
pipe discharges into the Little Cascade 
flume three feet two inches deep by four 
feet eight inches wide, which carries the 
water to the sunply reservoir 8,800 feet 
distant. 

This flume line is constructed over 
much better ground than the Cascade 
flume and is much more accessible, though 
there are several bridges and trestles upon 
this line. The inverted siphon was not 
used on account of freezing in cold 
weather, if the flow in the flume should 
be shut off for any reason, as the tempera- 
ture here is frequently twenty-five to thir- 
ty degrees below zero. Like the Cascade 


bility of ice engorgement or blockading 
the entrance to the pipe. The opening 
of the pipe inside of the dam is sixty 
inches in diameter, which is at once re- 
duced to forty-four inches, and this con- 
tinues until a head of 125 feet is reached, 
when the’ diameter is further reduced to 
forty inches and again down to thirty- 
six inches and thirty-four inches, respec- 
tively. The thickness of the pipe varies 
from one-quarter of an inch at the dam to 
eleven-sixteenths of an inch at the power- 
house. The riveting is varied to corre- 
spond to the pressure to which the pipe 
is subjected. The pipe is intended to 
carry seventy feet of water per second. 
The total length of the pipe is 2,844 feet, 
of which 800 feet is on top of the hill and 
very nearly level. Its descent to the power- 
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house is probably one of the steepest pipes, 
considering its size, that has ever been 
laid, having a maximum grade at this 
portion—its descent to the power bone 
of eighty-four per cent. 

The pipe is composed of thirty-foot sec- 


tions fitted with welded steel angle flanges, 


which are : bolted. together with combina- 


tioh lead and copper gaskets between them. 


The largest sections weigh six tons each. 
At: the power-house and lower bends the 
pipe is anchored in large blocks of con- 
crete, each blotk being of sufficient size 
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for connection to the needle nozzles of the 
wheels. 

The placing of the pipe in position de- 
veloped some unique methods besides con- 
siderable danger to those employed, but 
happily the work was completed without 
an accident of any kind. The sections 


.of the pipe were delivered along the trench 
from an inclined railway, which was op- 
erated by a mine hoist and cable at the 


top of the hill. The track was laid from 
the top down and was a very difficult un- 
dertaking, as all ties and rails had to be 
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run at 300 revolutions per minute and 
are capable of being:run up to 4,000 horse- 
power each. The wheel centres, and also 
the buckets are made of cast steel. Each 
bucket is bolted to the centre with one 
two and one-quarter-inch and one one and 
three-quarter-inch bolt, giving © ample 
strength to permit the wheels being locked 
and the full stream turned on. The shafts 
are fourteen inches in diameter at the 
bearings and sixteen inches in diameter at 
the fields. The shafts have a five-inch 
hole through them, through which water 
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to carry: the. -weight of the pipe above it. 
The--sections of the pipe at the lower end 
were tested to 650 pounds per square inch. 
In addition to the large concrete blocks 
at the foot of the incline for taking the 


downward: thrust, the pipe is securely an- 


chored in position by additional concrete 
masonry distributed along the line. At 
the lower end of the pipe there is a cast 
steel Y tapering to two twenty-inch 
branches connecting to twenty-inch gate 
valves, with by-passes and roller bearings 


held while they were being fastened to- 
gether. Some points of the grade of this 
railway were over 100 per cent grade, and 
it was a difficult task to lay the pipe on 
account of it being almost impossible to 
prevent rocks from rolling down the hill. 

The power-house building is construct- 
ed for four generators, only two of which 
have been installed. The wheels are eight 
feet Pelton wheels, overhung on the gen- 
erator shafts and have a normal capacity 
of 3,000 horse-power each. The wheels 


is run to assist in keeping the bearings’ 


cool. The bearings are forty-two inches 
long and are made with only the lower 


half babbitted. The upper part has a 


cover with guides for the oil rings, of 


which there are six to each bearing. fn- 


the lower part of the bearings are coils 


of pipe for water cooling. The nozzles 
are by-pass needle nozzles. Power given 
to the wheels varies as the ordinates of a 


curve for a uniform motion of the needie, 
and in order that the power delivered to 
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the wheels may vary uniformly for a 
uniform rotation of the governor shafts, 
a system of toggle levers is arranged so 
that the needles will move as the ordinates 
of a curve when the governor shafts are 
rotated uniformly. In order to avoid wa- 
ter hammer on the pipe when the load 
is thrown off the generators, there is a 
by-pass arranged to be opened by the gov- 
ernor when it closes the nozzle on the 
wheel. The wheél nozzle needle and by- 
pass nozzle needle are connected together 
by means of a right and left-hand screw 
with a hand-wheel, so that the station 
attendant by means of a predetermined 
load curve can set the screw at certain 
hours of the day in order that the amount 
of water passing will be sufficient for the 
average amount of power required and 
reduce the loss to a minimum. The wheels 
are controlled by oil-pressure governors, 
with two pumps so arranged that one can 


furnish power for either or both in case 


of an accident to one of them. 

The generatoré are 2,250 kilowatts, re- 
volving field, three-phase, sixty-cycle al- 
ternators, with the exciter armatures 
mounted on the shafts. The generator 
voltage is 4,000, which is raised by step- 
up transformers to a lime voltage of 
50,000. etA an 

There are six water-cooled transformers 
of 750 kilowatts capacity each. Each 
transformer is located in an iron and ce- 
ment vault, completely closed, so that in 
case of damage by lightning, the oil can 
not burn and damage the building or ap- 
paratus. 

The generators are supplied with volt- 
age regulators, which obviate any difficulty 
in keeping the voltage constant with the 
exciter armatures on the generator shafts. 
The generator mains pass up to the oil 
switches and circuit-breakers through 
brick chambers, whose walls form barriers. 

Each transmiesion line passes through a 
separate brick chamber to the exterior of 
the building. The switchboard is located 
in a gallery over the transformer vaults, 
where the attendant has in full view all 
the machinery in the building. The two 
additional generators subsequently to be 
installed will have double the capacity of 
the present ones and will give 18,000 elec- 
trical horse-power. Two additional pipe 
lines will be necessary, however, to supply 
this power, and then the Animas river will 
be required. All electrical machinery was 
supplied by the General Electric Company, 
Schenectady, N. Y. The pipe and water- 
wheels were furnished by the Pelton Water 
Wheel Company, of San Francisco, Cal. 

The power is transmitted to the sub- 
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station at Silverton, twenty-five miles 
from the power plant at Rockwood. The 
voltage of these duplicate lines is 50,000. 
The transmission line is made of three 
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parts and cemented together with a mix- 
ture of one part Portland cement and one 
part sand. A cast-iron pin was also ce- 
mented in the insulator and was fastened 
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cables, each compozed of six aluminum No. 
8 Brown & Sharpe wires with a hemp core. 
These cables have a conductivity equal to 
that of No. 2 Brown & Sharpe copper 
wire. They are arranged on poles to form 
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to the cross-arm by a three-quarter-inch 
bolt. The idea of duplicate lines was to 
maintain uninterrupted service, so one line 
goes up the Animas canon and the other 
over the country. This was necessitated 
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a triangle with six-foot sides. The poles 
are thirty-six feet long, set six feet in 
the ground and spaced 250 feet apart. 
The insulators used were made in two 


by the numerous and destructive snow 
slides which are quite frequent in this 
country. It was also imperative to use 
unusually long spans, some of the long- 
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est reaching a length of 1,100 feet. Many 
of these lines had to go through canong 
and over mountains, which made it almost 
impossible to protect the poles and towers 
from snow slides. In one instance a canon 
about one and one-half. miles was fol- 
lowed where it was impossible to keep 
the line on either side of the canon, due 
to the fact that the slides which came 
from above the cliffs upon either side 
would pour down upon the line, even 
though it missed the supports. In this 
case it was necessary to cross and recross 
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it had been drifted to considerable depth. 
It was slow and tedious work. In places 
where it was possible to use horses to 
break the trail along the line this was 
done, six horses being used for this pur- 
pose. In places, however, the hills were 


so steep that horses could not be used 


at all, and the trail had to be broken by 
men. It was practically impossible to 
work on snow shoes. _ 

Special towers are constructed to carry 
the lines where the span exceeds 400 feet 
in length. The substation at Silverton 
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ened to a four-inch by six-inch cross-arm. 
The triangle on the 17,000-volt line was 
reduced to four feet. The distribution 
circuits are more subject to damage from 
snow slides than are the main transmis- 
sion lines, for the mountains here are 
much higher and steeper. In some places 


along these lines snow often accumulates 
in slides to a depth of sixty to 100 feet. 


Over such places special towers were con- 


structed and a line was carried in one 
instance 1,280 feet. | 

The foregoing is based upon data fur- 
nished by Mr. H. T. Henderson, chief 
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“the canon and -t@ carry, the lines upon 


+ 
+ 


wooden towers sixty feet in height, hav- 


“ing a twenty-foot base at the bottom, with 


i leg secyrely bolted to a block~of 


oncrete’ containing one and one-third 
cubic: yards, except in“ cases where the 
tower legs could be anchored to bed-rock. 
In this manner it was possible to carry 
the line through in such a manner that 
the slides could not destroy it. 

A great deal of the wire was strung with 
the snow varying from three to five fect 
in depth on the level, and in many places 


reduces the voltage to 17,000 and it is 
distributed at this voltage. Another sub- 
station is to be built in Durango at an 
early date. All distribution circuits have 
copper conductors, and in one instance 
where the line had to cross over a very 
high divide reaching an altitude of 13,- 
500 feet, very steep and precipitous in 
places, a copper cable was used composed 
of seven strands. 

Cast-iron pins were used for the insu- 
lators, the top pin being bolted on the 
side of the pole and the side pins fast- 


engineer of the Animas Power and Water 
Company; that portion relating to the 
power plant from Mr. Geo. M. Peek’s ar- 
ticle in Engineering News for January, 
who installed the hydraulic machinery. 
Credit is also due to the various gentle- 
men connected with the work for valuable 


assistance, 
— mm 


The Portland (Ore.) General Electric 
Company has adopted plans for a power 
plant at Oregon City, involving an expen- 
diture of $2,000,000. Work will begin 
this summer on the plant, which will be 


located at the east end of Willamette river 
falls. 
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THE COMING POWER. 
BY E. R. KNOWLES. 


| T he cost of production of manufactured 


articles depends mainly on three elements, 


the cost of power, of materials and of 
labor, and the lower these costs can be 
made the more satisfactory is the cost 
of production, and any means by which 
the cost of any or all of these elements 
can be reduced is a distinct gain. - 

The element of power is perhaps the 
most vital of all, depending as it does 
on so many variables and particularly on 
the- initial source from which it is de- 
rived. . | 

The constant endeavor at all times has 
been, and is, to produce power at the low- 
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the steam in turn used to operate an 
engine constructed for that purpose. 

But even in the most carefully con- 
structed and operated steam plants the 
efficiency of conversion of the heat into 
power is extremely low. 

When it is considered that a pound of 
coal has an average of about 13,500 ther- 
mal units and that under the very best 
conditions in the most modern of steam 
plants about 12,500 thermal units or about 
ninety-two per cent are lost in obtaining 
the useful effect of the remaining 1,000 
units and that this ratio is even greater 
in the average steam plant, it will be 
realized how great this loss is. 

The illustrations, Figs. 1 and 2, show 


diagrammatically the ways in which this 


energy goes to waste in a steam plant. 
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Fics. 1, 2 AND 3.—ENERGY Losses IN STEAM AND Gas POWER PLANTS. 


est cost, and countless methods for so 
doing have been devised. 

Natural forces, such as the wind, the 
heat of the sun, the flow of water and 
the tides have been utilized with more 
or less success, but these forces are either 
too inconstant and irregular in their ac- 
tion or are not widespread enough for 
general use. 

The combustion of various substances, 
as fuel and the utilization of the heat 
thus generated, appears to be the most 
satisfactory source of power, and the 
greater portion of the efforts to produce 
power cheaply have been directed to vari- 
ous methods of heat application. 

The most popular form of such heat 
application and the one which has been 
up to recent times carried to the greatest 
point of refinement is the steam plant, 
in which the heat of the fuel is utilized 
to heat water, turning it into steam, and 


The reason for the enormous loss lies 
in the large number of transformations 
and apparatus which the thermal units 
have to pass through before the desired 
result is obtained, and in the system it- 
self, which is inherently inefficient. The 
combustion in the furnace, the radiations 
from the boiler, piping, auxiliary appa- 
ratus and engine, the waste gases in the 
chimney, the waste steam in the exhaust, 
the condenser and other auxiliaries all 
claim their quota, and so large a one that 
very little is left for useful effect. The 
truth is that the source of power is, so 
to speak, too far removed from the point 
of application. 

The nearer to the point of application 
the fuel can be utilized and the greater 
the number of these intermediate trans- 
formations that can be eliminated, the 
less will be the losses, and consequently 
the greater will be the useful effect. 
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In order to accomplish this desired re- 
sult the effort has been made, and quite 
successfully, to burn the fuel directly at 
or in the engine and thus eliminate all 
of the intermediate steps and utilize to 
the utmost the full value of the thermal 
units in the fuel. 

The ultima thule of all Gretig 
in this line of work is the direct produc- 
tion of power from the fuel itself, but 
this to-be-hoped-for method has not as 
yet been discovered. 

The nearest approach to this ideal con- 
dition is the internal combustion engine, 
a form of engine in which the fuel is 
burned in the cylinder and there acts 
directly on the piston to produce power. 

This form of engine, commonly known 
as the gas engine, has been very greatly 
perfected, and has now reached a point 
of economical and satisfactory operation 
which leaves but little to be desired. 

A variety of fuels have been used in 
these engines, such as gasoline, kerosene, 
fuel oil and natural, illuminating, water 
and producer gas, blast furnace and coke 
oven gas, but the fuels most commonly 
used are gasoline, fuel oil and illuminating 
gas, and increasingly at the present time, 
producer gas. 

While cheap fuels, such as gasoline, fuel 
oil and natural and illuminating gas 
have given the internal combustion en- 


gine a rapid and unusual precedence over 


all other forms of engines, it is still nec- 
cssary, in order to make its use as uni- 
versal as possible, to have a fuel which 
can be obtained at any desired point, in- 
dependently of any natural source or of 
any fixed point of manufacture and dis- 
tribution, and one which can be made 
from the cheapest material which can 
be obtained and utilized. 

Such requirements have resulted in the 
introduction of the gas producer and what 
is commonly known as producer gas, un- 
doubtedly the cheapest and most economi- 
cal fuel in general use at the present 
time. 

The gas producer is, in reality, only 
what might be called a convenient form 
of apparatus for manufacturing gas, using 
as a source a great variety of materials, 
such as peat, lignite, wood, charcoal, coke, 
anthracite and bituminous coals, and in 
fact any and all kinds of carbonaceous 
materials; the chief material and the one 
most commonly used being anthracite and 
bituminous coals. 

Fig. 3 gives in diagrammatic form the 
ways in which the energy in a gas engine 
producer system is dissipated and the 
amount of useful effect obtained. It will 
be seen that while the losses of energy 
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are still large, the percentage of useful 


effect has been greatly increased and that 
it is possible by this combination to se- 
cure as high possibly as thirty per cent 
effective return at the point of power ap- 
plication. 

This, as compared with the best possi- 
ble effective return as given by Mr. H. 
G. Stott and shown in Fig. 1, which gives 
about ten per cent effective return, shows 
an enormous gain in efficiency, the ratio 
being about three to one. 

If one were asked to name the power 
which was considered commercially the 
cheapest at the present time the answer 
would almost invariably be, hydraulic 
power. 

The following table gives the compara- 
tive commercial costs of power from vari- 
ous sources: 


COMPARATIVE COSTS OF POWER 


Engine. Fuel. Price. 


Anthracite pea coal. 
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ly at the point of power generation, and 
a very large proportion of the thermal 
losses due to transformations be prevent- 
ed; the cost of maintenance and repairs 
is reduced to a minimum and the stand- 
by losses are low. 

Then the producer-gas system is sim- 
ple and compact because the apparatus 
is self-contained, the space occupied is 
small, the erection and arrangement of 
the system is not complicated and there 
are few parts, no chimney or high-press- 
ure steam boilers are necessary, the pip- 
ing system is simple and very little auxil- 
iary apparatus is required. 

The system is efficient also because of 
the uniform quality of the fuel used; no 
fuel is wasted; the fuel is consumed in 
proportion to the load; perfect combis- 
tion of the fuel is attained at the point 


PER BRAKE HORSE-POWER YEAR. 
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Fuel Consumed puel Cost per Fuel Cost per 


er Hour B.H.-P. Hour. B.H.-P. Year. 


GAS E E Producer. gas $3 per ton. 1144 pounds. ~ $0.001875 ~ $18.00 
GAS... E E T Natural gas. 25 cts. per 1,000 ft. 15 cubic feet. 0.00375 15.25 
FOS. 2 55 66h 55 0s ees iaa Crude oil. ‘ets. per gallon. 1/10 gallon. 0.004 ; 16.00 
GBS EE Gasoline. i2 cts. per galion. yy galion. 0.012 40.60 
Corliss condensing. . coal ı Bitum.) $3 per ton. 3 pounds. 0.0015 43.50 
Turbine condensmng.. .. Coal(Bitum.) $3 pertan. 3 pounds. 0.0055 43.50 
GAS gcd es choy ny enna Ses Ilun.inating. 40 cts. per 1.000 ft. 18 cubic feet. 0.018 58.0) 
Slide valve (simple) ..... Coal (Kitum.) $3 per 1,C00 ft. 8 pounds. () 012 66.00 
Electric current (central | 

SIANOW) a. ceeececceee  Sweees 8ects.perkw-hour  __........ 0.0225 71.00 
Hydraulic..... eis: sea: 8 §| aaan “-' eee = OEA 29.00 
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From this it will be seen that power 
produced by the gas engine producer sys- 
tem is fully as cheap as hydraulic power, 


and it has been stated by Mr. C. E. Sar- 


gent, of Chicago, that, from recent in- 
vestigations made by him, power gen- 
erated by the gas engine producer system 
may be as much as ten to fifteen per 
cent lower in cost than hydraulic power. 

Now what has really been accomplished 
by the introduction and use of the gas 
engine producer system of power produc- 
tion ? 

In the first place the gas engine pro- 
ducer system is universally adaptable be- 
cause it can utilize any form of fuel 
material; it can be installed at any point 
where fuel material and water can be ob- 
tained, and it is not dependent on any 
form of manufactured commodity for its 
maintenance and operation. 

Next it is cheapest because the initial 
cost of the installation is low; the cost of 
building room or floor space occupied is 
a minimum; only a small fuel storage is 
required; a small amount of water is 
needed, and this water can be used over 
and over again; the lowest grades of fuel 
materials can be employed, and the ther- 
mał value of the fuel material utilized to 
the utmost; the fuel can be burned exact- 


of power production; a very high per cent 
of the thermal units in the fuel is utilized 
in the production of power; the same 
thermal efficiency can be had in small as 
in large installations; fuel storage in the 
most compact and valuable form can be 
had without any loss of energv in the fuel 
stored, and the thermal losses in trans- 
mission in the system are reduced to a 
minimum. 

It is safe because there is no high-press- 
ure steam boiler required, no high press- 
ure in the piping, no danger from fire 
or explosion, it can be started and stop- 
ped instantly and there is perfect and 
automatic control of the system. 

It is sanitary because no smoke or 
deleterious vapors are given off, and the 
installation is clean, unobtrusive and not 
a nuisance in the neighborhood. 

Its repairs and maintenance are low be- 
cause the installation is simple and has 
few parts; there is no high pressure in the 
system and no leaky joints, valves, etc., 
to be made good; the standby losses and 
wear and tear are reduced to a minimum: 
no licensed engineer or firemen are re- 
quired, and no skilled labor is necessary 
for the producers. 

The attendance and attention required 
is small because the fuel and ash is cen- 
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tralized, all being handled at one point;. 
the installation is always ready to operate, 
is automatic in operation; there are no 
delays for cleaning or starting fires or 
getting up steam, and the system can be 
operated continuously on long runs with- 
out injury, breakdown or adjustment. 

Briefly stated, in the gas engine pro- 
ducer system we have a source of power. 
production that is almost universally 
adaptable to all conditions of environment 
and application, which is the cheapest in 
cost of any power production known at 
the present time, is simple and compact 
in arrangement, is the most efficient, is 
safe, is sanitary, has a low cost of main- 
tenance and repairs, calls for a minimum 
of attendance and attention, requires nọ- 
licensed labor, is always available and 
ready for use and is in every way more 
nearly fitted for universal application for 
power purposes than any other saurce of. 
power production known at the ene 
time. | 
These qualities render the gas engine 
producer system especially valuable not 
oily for future power applications, but. 
nlso as a substitute for present power 
installations which are now operated by 
steam or other forms of power. 

This system of. power generation is not 
only as fully applicable to all purposes 
where power is required as is the steam 
engine, but is really more so, for while 
it can do all that the steam engine can 
do, it can be more universally applied. 

There are many situations, notably in 
office, loft, factory and other. buildings 
where there is not space enough to install 
a steam plant on account of its size, but | 
where the gas engine producer plant, on 
account of its compactness, can be placed 
to the greatest advantage. 

There are also very many manufac- 
tories and central power distributing 
plants which are now operated by steam 
power at a loss or are barely holding their 
own, which by remodeling and by the sub- 
stitution of the gas engine producer plant 
for the steam plant can be placed on a 
paying basis, and this is one of its greatest 
fields of application. 

An objection which may be made to 
the gas engine producer system is the 
necessity, where it is required to heat a 
building, for placing therein a special 
heating system for that purpose. . 

Where a steam plant is used the exhaust 
steam from the engine is usually utilized 
to heat the building, and thus a saving 
is accomplished by the use of what would 
otherwise be a waste. 

With the gas plant no such condition 
exists; there is no steam which can be 
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utilized for heating purposes and a sepa- 
rate heating system must be installed; but 
even with this drawback the economy and 
advantages of the gas plant are so great 
that the heating system can be added and 
still leave a large margin in favor of the 
gas plant. 

Doubtless, as time passes, still further 
improvements will be made in the gas sys- 
tem, and means will be found whereby 
the large percentage of waste, which still 
exists in this system, may be utilized for 
heating purposes and this objection finally 
removed. | 

Finally, while the gas engine producer 
system is still far from the desired ideal 
system, nevertheless the great gains in 
efficiency and lowering of cost production 
shown by this system and its many ad- 
vantages are euch that with its advent 
the gas engine has made such rapid strides 
as a prime mover, and its adoption to 
power generation has given so much satis- 
faction not only from an economical point 
of view, but also for continuous and hard 
service, that it bids fair to revolutionize 
all present methods of power production 
and to become the legitimate successor of 
the steam engine and steam system. 


An Occult Use of the Telephone. 

A trick is going the round under guise 
as a feat of telepathy which, when first 
met, causes much surprise. The victim 
is told that if he will select a card and 
call up the telephone operator at a cer- 


tain branch exchange she will tell him . 


the card selected. 

The trick is as susceptible of explana- 
tion as any jugglery. The young lady 
at the private branch exchange has more 
aliases than a criminal, and makes an- 
swer to the spots on the card according 
to the name by which she is addressed. 

For example, the scheme of names may 
be as follows: if the joker has been se- 
lected, call for Miss Smith, who replies 
accordingly; for other cards direct your 
friend to call any of the following, accord- 
ing to the card which he has selected, and 
the reply will be accordingly: 


Spots. Hearts. Diamonds. Spades. Clubs. 
(Name to Be Calied.) 


recess Brown Collins Adams Keenan 
Dioni Burns Cumings Anderson Kellar 
8...... Baker Clark Alcott King 
eee Bates Cleary Alexander Kennedy 
bircs Browning Clayton , Allen © Kerr 
Disie Bright Clements Allison Kessler 
Terrass Briggs Clifford Andrews Keyser 
8...... Brooks Crocker Arms Kingman 
Eee Bock Coleman Arnold Knapp 
10...... Beeker Carrigan Armond Kirkman 
King... Bell Connelly Ashton Kline 
ueen. Bender Connor Atkinson Knight 
ack...Bennett Cook Ayers Knox 


Like many other wagers this may over- 
step the amenities of games by “betting 
upon a certainty,” yet in a smaller way it 
may furnish a source of satisfaction to 
those who delight to puzzle their friends. 
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A Brooklynite on Mount Vesuvius. 

A recent despatch from Rome, Italy, to 
the Brooklyn Eagle states that Professor 
Matteuci, director of the Vesuvius Obser- 
vatory, has “gratefully acknowledged the 
assistance and praised the courage of 
Frank A. Perret, the electrical engineer of 
Brooklyn, N. Y., who remained with him 
throughout the eruption.” 

Mr. Frank A. Perret is a well-known 
electrical engineer who has been in Italy 
about a year and a half. In 1899 Mr. 
Perret invented a storage battery, and, 
owing to the development of this appa- 
ratus and other work which he had in 
hand, was seized with a severe attack of 
nervous exhaustion. He was confined to 
bed for about nine months, and when, 
a few months after, he was able to be 
moved, upon the advice of his physician 
he went to Italy, remaining there during 
that winter and returning to New York 
the following spring. Again taking up 
active work before fully recovering, he was 
prostrated within a few months. It was 
decided that he should return to Italy 
for an indefinite period. He has been 
in that country now about a year and a 
half on this last trip. Mount Vesuvius has 
always had a strong fascination for him, 
and it is understood that he has taken 
a remarkable series of photographs and has 
written considerable concerning the vol- 
cano. Within the last few months he was 
appointed honorary assistant astronomer 
at the observatory on Mount Vesuvius. 


Early in his career Mr. Perret was asso- | 


ciated with Thomas A. Edison in his ex- 
perimental laboratory. Later he formed 
a partnership with John A. Barrett, now 
one of the engineers of the American Tele- 
phone and Telegraph Company. Mr. Per- 
ret invented the Perret motor and dyna- 
mo, which machines subsequently became 
the product of the Elektron Manufactur- 
ing Company, of Springfield, Mass. Just 
before his illness Mr. Perret invented an 
automobile and electric launch motor, the 
details of which have not yet been com- 
pleted. ‘The model is, however, in the 
hands of Parsell & Weed, New York city. 
Several of these motors have been built, 
and they give excellent results. In 1899 
Mr. Perret was associated with Mr. Wil- 
lam H. Meadowcroft in the storage bat- 


tery business, the late Theodore Berdell 
being interested with them. 

Charles Perret, of 37 Maiden lane, New 
York city, Mr. Perret’s father, received a 
letter from his son at Vesuvius, dated 
April 2, stating that everything was very 
quiet. A cablegram, dated April 9, was 
received statmg that Mr. Perret had gone 
through the eruption unhurt, was quite 
well and that the indications were that 
the possibility of danger was over. 
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For a New Fire-Alarm System in 
New York City. 

In the issue of the ELECTRICAL REVIEW, 
October 14, 1905, an abstract was given 
of the report covering the conditions of 
the fire-alarm telegraphs in New York 
city. This report showed the great need 
for a rehabilitation of the service. Last 
week John H. O’Brien, commissioner of 
the New York City Fire Department, sent 
the following letter to the mayor, asking 
for an appropriation of $1,625,000 for the 
purpose of affording a service such as 
was suggested by the commission ap- 
pointed last year: 

The fire-alarm telegraph system in the 
borough of Manhattan has been in opera- 
tion for a long period of time, and for 
several years past its efficiency and adapta- 
bility to the present requirements of this 
great section of the municipality have at 
recurring intervals been the subject of 
discussion in the public prints. Indeed, 
it is but reasonable to assume in view of 
the great progress that has been made in 
electrical science since the introduction of 
the system, that it might be materially 
improved with resulting advantage to the 
publie. 

My predecessor in office, as the result 
of a preliminary enquiry made by him 
into the subject, became satisfied that 
there was considerable room for improve- 
ment, but that to arrive at the actual 


state of affairs would necessitate an ex- — 


haustive and costly investigation by quali- 
fied experts in this line of work, and there- 
fore when it was proposed by the New 
York Board of Underwriters, which nat- 
urally was deeply interested in the matter, 
that such an enquiry should be conducted 
by that body at its own expense, he accepted 
the proposition with the approval of his 
honor the mavor. 

Mr. Kempster B. Miller was selected 
by the underwriting authorities to conduct 
the investigation, in the capacity of elec- 
trical engineer, with Mr. John J. Carty 
as consulting engineer, and every facility 
was afforded them by this department for 
the suecessful prosecution of their task. 

As a result of their investigation, ex- 
tending over a period of several months, 
these experts submitted a report on the 
subject, in which they reached the con- 
clusion that the total cost of an adequate 
system of fire-alarm telegraph protec- 
tion for the borough of Manhattan would 
be about $1,625,000, exclusive of the 
ground for the central office, for which 
no estimate was submitted. 

I have therefore the honor to request 
that the Board of Estimate and Appor- 
tionment authorize an issue of corporate 
stock to an amount not exceeding $1,623,- 
000, for the purpose of establishing, 
building and equipping a fire-alarm tele- 
graph system for this department in the 
borough of Manhattan, in accordance with 
the estimate made in the abridged re- 
port of the committee on fire-alarm serv- 
ice to the New York Board of Fire Under- 
writers, bearing date September, 1905. 
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Electrical Patents. 


An improved electrical gun has been 
invented by Martin E. Thomas, of Batavia, 
N. Y., and he has assigned one-half to 
Frank Fishel, of Batavia, N. Y. (815,- 
490, March 20). This invention relates 
to guns, and more particularly to electrical 
guns, and has for its object to provide a 
gun equipped with an electrical apparatus, 
including a novel arrangement of parts 
constructed to ignite a charge of powder 
within a gun. Another object is to pro- 
vide a gun equipped with a safety stop 


ELECTRICAL GUN. 


movable to lie at times in position to 
prevent premature discharge of a gun. The 
invention consists in the combination with 
a stock having a chamber there within 
and having a longitudinal slot in its upper 
portion communicating with the chamber, 
of contact plates disposed at opposite ends 
of the slot, a plate slidably mounted for 
movement into and out of position to con- 
tact with both of the first-mentioned 
plates, simultaneously, a shank secured to 
the slidable plate and extending outwardly 
through the slot, means for holding the 
sliding plate yieldably out of operative po- 
sition, a make-and-break, electrical con- 
nections between one of the stationary 
plates and a member of the make-and- 
break, a battery, electrical connections be- 
tween the battery and the other of the 
stationary plates, an induction coil car- 
ried by the stock, electrical connections 
between coil and battery, electrical connec- 
tions between the coil and the other mem- 
ber of the make-and-break, means for op- 
erating the make-and-break, a metallic 
breech-block for the gun, an insulating 
body in the breech-block, a contact piece 
in the insulating body and extending 
through the forward face of the breech- 
block, electrical connections between the 
contact piece and the induction coil, and 
electrical eonnections between the breech- 
block and the induction coil. 

An improved apparatus for laying elec- 
tric conductors has been invented by 
Samuel Proal Hatfield, New York, N. Y. 
(815,163, Mareh 13). The object of the 
invention is to provide a new and improved 
apparatus for laying and burying electric 
conductors on land and under water in a 
very simple and comparatively inexpensive 
manner to prevent the conductors from be- 
ing fouled by the anchors of marine ves- 
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sels and to prevent the conductors from be- 
ing easily detected or grappled and cut 
in time of war. The invention consists 
in the combination with a propelling ves- 
sel, of a plow having a port leading out 
through the front of its point, a flexible 
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edges, respectively, with a recess, one of 
these recesses being larger than the other, 
the recesses each having two ends connect- 
ed by a longitudinal side and a beveled 
corner connecting each of the ends to the 
sides at opposite ends thereof, respectively. 
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APPARATUS FOR LAYING BLECTRIC CONDUCTORS. 


connection between the plow and the ves- 
sel to drag the plow along, means for di- 
recting the conductor from the vessel to 
the plow and into the furrow made by 
the plow, and a hose leading from a 
forced water supply on the vessel to the 
rear of the plow-standard and connected 
with the port in the plow-point. 

John L. Gleason, Jamaica Plain, Mass., 
has obtained a patent (814,906, March 
13) for an improved box for electric 
mouldings. The object of this invention 


Box For ELECTRIC MOULDINGS. 


is to provide a cheap, simple and conveni- 
ent box for joining together, covering and 
clamping to supporting walls mouldings 
for electric wires and for enclosing and 
protecting the portions of the electric wires 
which extend from one moulding to an- 


Chas. A. Simpson, Chicago, IH., has ob- 
tained a patent (816,131, March 27) for 
an improved transfer circuit for a tele- 
phone exchange system, and he has as- 
signed it to the Kellogg Switchboard and 
Supply Company. This invention relates 
to improvements in transfer circuits for 
telephone switchboards, more particularly 
to such transfer circuits and means for 
readily signaling between the operator to 
facilitate the handling of such connec- 
tions from an operating standpoint. Natu- 
rally the greatest field for such invention 
is in connection with small magneto 
switchboards or magneto lamp switch- 
boards, or with small non-multiple com- 


mon battery switchboards or in the com- 


bination of these various types, where in 
the changing from one system to the other 
or in adding a new section of an im- 
proved type of line to an old style switch- 
board it is necessary to interconnect the 
various types of lines. It is not intended, 
however, to limit the ihvention to these 
uses, since it is apparent that it may be 
employed in various relations and under 
various conditions. The invention con- 
sists in the combination with subscribers’ 
lines terminating upon different switch- 
board sections of a transfer circuit ex- 
tending between the sections, means at 
each section to connect the subscribers’ 
lines thereof with the transfer circuit to 
establish a complete talking circuit be- 
tween the subscribers, two signals per- 
manently connected in parallel, associated 


TRANSFER CIRCUIT FOR TELEPHONE EXCHANGE SYSTEM. 


other. A reduction-box for electrical 
mouldings comprising in its construction 
two end-plates joined together by a curvi- 
linear front-plate, integral therewith, the 
front-plate provided in each of its opposite 


one with each end of the transfer circuit, 
and means actuated in making and un- 
making connections with the transfer cir- 
cuit for suitably controlling the circuit 
of the signals, 
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The Preservation of Boiler Tubes. 

A brief description is given here of the 
electrogalvanizing plant used for coating 
tubes forthe boilers installed in the ves- 
sels of the British navy. Galvanizing also 
assists inspection as well as protects the 
tubes, since it is found that a thin cov- 
cring of zine shows up defects and faults 
which would ‘not otherwise be detected. 
In this process electrogalvanizing is rap- 
idly: superseding the old dipping process. 
The plant consists of a number of tanks 
about twenty-six feet long, six and one- 
half feet wide and nine feet deep, in which 
pipes of all dimensions can be coated. 
rhe tubes to be coated are first flashed with 
zinc for the purpose of inspection. They 
aré then returned to the galvanizing bath 
and zinc deposited to a thickness of one 
and one-quarter ounces per square foot. 
Condenser tubes are coated in the same 
way, both inside and outside. The Cowper- 
Coles regenerative process is used. In this 
the electrolyte is circulated through the 
valvanizing tank, being drawn from a re- 
generator and carried off into a sump. 
From the latter well it is pumped back 
into the regenerator, where it is mixed 
with zine dust. and in this way brought 
back to the original concentration. The 
regenerator is a vessel, the bottom part 
of which is filled with a filter bed con- 
sisting of a mixture of zinc dust and 
coke... In the plating tank lead anodes 
are used, so that no foreign bodies are in- 
troduced into the solution, as would be 
the case if zinc were used for this purpose; 
and, moreover, the zinc dust employed in 
bringing the solution back to the proper 
concentration is inexpensive, and there is 
no‘ loss due to disintegration of the an- 
odes.—Abstracted from the Engineering 
Times (London), March 22. 

P 
How to Improve Telephony. 

An excellent summary is given here of 
an address delivered recently by Mr. W. 
Duddell before the Royal Institution, of 
Great Britain, on methods of investigat- 
ing telephone problems. After explaining 
the action of telephone apparatus, the 
point was made that in telephony, as well 
as in any other applied science, accurate 
measurements afford the best hope for fur- 
ther perfection. In the past the percep- 


tion of what occurs in a telephone has been ` 


largely intellectual and could not be either 
sear! or measured; and in spite of this 
the instrument has attained a great and 
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surprising measure of efficiency and com- 
mercial success. We possess excellent trans- 
mitters and receivers, but the line probiem 
is difficult. It is owing to the length of 
the line that the currents arrive either 
too feeble to operate well or too distorted. 
In order to ascertain where improvements 
are needed it is necessary to study the 
movements of all parts with the aid of 
measuring instruments. The amplitude of 
the diaphragm vibrations has been meas- 
ured by Mr. P. E. Shaw by means of a 
delicate micrometer. The moving object 
strikes the first of six levers arranged in 
a row, and the stroke of the last lever is 
measured with the aid of a micrometer 
screw. A contact of platinum-iridium is 
fixed at a certain distance from the dia- 
phragm. When tlfe diaphragm is spoken 
into a click will be heard in an auxiliary 
telephone as soon as the diaphragm touches 
the contact, and the distance may then be 
read off on the screw. The results show 
that just audible sounds deflect the dia- 
phragm through a distance of about 0.% 
»p(millionths of a millimetre). Com- 
fortably loud sounds give deflections of 
about fifty p p. Uncomfortably loud sounds 
give deflections of about 1,000 » » and 
overpowering sounds 5,000 pu p. To test 
the line steady, high-frequency currents 
are sent through it. Sound waves are not 
steady enough, nor are the oscillations of 
tuning forks, even if electrically driven. 
For this purpose a microphone buzzer has 
been designed by Mr. A. Campbell. It 
consists of a straight steel bar about one 
foot long and one square inch in section, 
resting near its ends on two small steel 
tubes, each provided with a slit. The buz- 
zer gives currents of 2,000 periods of al- 
most pure sine curves of great constancy. 
An ingenious form of condenser is used 
in demonstration work. It consists of 
sheets of tinfoil and paper arranged in 
a bag form. The capacity can be changed 
by varying the number of sheets and by 
pressing them more or less tightly to- 
gether. Another apparatus used by Mr. 
Duddell is a high-frequency alternator 
which is driven by means of two phosphor- 
bronze dises, themselves driven by electric 
motors. A belt guided so as to form the 
figure 8 takes all strain from the machine 
spindle. In this way Mr. Duddell has 
produced currents of 120,000 cycles per 
second. ‘Telephone currents are measured 
by a thermo-detector, the current being 
passed through a short wire directly under- 
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neath the suspended loop of a Boys’ radio- 
micrometer. By means of the oscillograph 
the shape of the.telephone current waves 
was shown and also the distortion caused 
by the constants of the line.—Abstracted 
from Engineering (London), March 23. 
; _ A 

Speed Characteristics and the Contról of 

- | Electric Motors. = 

A practical s¥§ajisis of the various meth- 
ods of speed: variation of ‘electric motors 
is given here by Mr. Charles F. Scott. The 
application of electricity produces two 
kinds of types of effects. In the first place 
the same results which were accomplished 
by former methods may be secured at a 
reduced cost and with greater convenience. 
In the second place new results may be 
secured through the use of electricity. In 
fact, as a genera] result, its introduction 
leads to new methods which secure a great- 
er output and increased excellence. The 
introduction of the motor into the ma- 
chine shop has resulted in new methods 
of applying power and controlling if, 
which have not only increased the output 
of the tool, but have reacted upon its 
design so that new methods have been 
worked out, leading to radical advances. 
As long as reasons for adopting electric 
transmission in factories were limited to 
improvements in the transmission system. 
it did not have a very attractive future, 
as the total cost of supplying power in 
many large factories is but a small per 
cent of the total cost of manufacture. It 
was difficult, therefore, for the electric 
motor to make much headway when its 
field was limited to reductions in the cost 
of an item which was but four or five 
per cent of the total. On the other hand, 
when it was appreciated that the motor, 
by means of its speed adjustment and 
other characteristics, could increase out- 
put, improve products and materially re- 
duce labor cost, then the real usefulness 
of the motor was recognized. The motor 
is useful not because it reduces power de- 
mands, but because it enables greater 
power to be used effectively. The rapidity 
of the changes which have taken place im 
machine shop practice, most of which are 
closely associated with the electric motor, 
is one of the striking features of recent 
mechanical and electrical development. 
One of the principal features which makes 
the motor useful and successful is me- 
chanical rather than clectrical. This fea- 
ture is speed control. Mechanical devices 
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for varying the speed of a machine have 
been found wanting. In fact, if the me- 
chanical engineer desires to make speed 
changes other than of the most simple 
kind he is pretty sure to leave his own field 
and seek the solution in the electric mo- 
tor. Mr. Scott discusses the factors in 
the electric motor which affect its speed, 
and points out that the shunt motor is es- 
sentially a constant-speed machine, and 
that when such motors are arranged to 


be run at different speeds it would be” 


more proper to call them adjustable-speed 
motors rather than variable-speed motors, 
as is the custom to-day. The practical 
limits of speed adjustment of shunt mo- 
tors is determined by the design of the 
motor. As a general thing motors hav- 
ing a wide variation are heavier than those 
designed for one speed only. The various 
methods of speed control, such as varying 
the field strength, varying the applied volt- 
age, etc., are discussed at some length, and 
the conclusion is reached that there are 
several points in favor of control by varia- 
tion in the strength of the field when ad- 
justable speeds are desired, which speeds 
are to be independent of load variations. 
There are .certain limits to the several 
methods of speed variation. Variation of 
the field strength is limited by the physical 
characteristics of iron and copper. The 
iron becomes saturated, and with heavy 
exciting currents the coils may get hot. 
The electromotive force applied to the ar- 
mature has a certain maximum limit, de- 
pending on the windings and design of 
the commutator and the current which 
can be commutated, and consequently that 
which can be passed through the arma- 
ture is limited by the sparking at the 
commutator. There is also a limit to 
armature speed which is purely mechani- 
cal, as the centrifugal force must not be 
great enough to tear the machine to pieces. 
—Abstracted from the Engineering Maga- 
zine (New York), April. 
A 
Electric Winding Plant for a Shale Mine. 


The Scottish shale industry some years 
ago suffered severely from the competition 
of American and Russian oils, but has 
taken on renewed life since the companies 
have adopted modern methods in extract- 
ing the material and in utilizing the bv- 
products. A tvpical case of this is illus- 
trated by the equipment erected at the 
Cobbinshaw pit, fifteen miles from Edin- 
burgh. This pit is 140 yards deep, and 
when fully developed will have an output 
of 640 tons per day of eight hours. The 
hoisting is therefore a considerable item, 
The old steam-hoisting plant has been dis- 
carded and an electrically driven gear in- 
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stalled in its place. This plant embodies 
the [gner principle, which has been used 
with considerable success on the Continent 
of Europe. One of the greatest difficulties 
in making an economical winding gear, 
whether steam or electric, is the enormous 
work done for a few moments in acceler- 
ating the cage at every lift. The plant 
must be capable of complying with these 
periodical demands for power, although 
the average work required of it is much 
less. In the Ilgner system the plant is 
proportioned to deal with the average 
work, and a heavy flywheel is used, which 
absorbs energy or restores it to the sys- 
tem, according as the work at that instant 
is less or greater than the average. In 
the Cobbinshaw plant the power is sup- 
plied by three-phase overhead mains 
brought across the moor from the nower- 
house of the Pumpherston Oil Company 
at a pressure of 400 volts. The current 
is led to the stator of the induction motor 
of a flywheel motor-generator. This mo- 
tor-generator consists of the induction mo- 
tor and a continuous-current generator 
and a heavy flywheel, all mounted on the 
sume shaft. To the slip rings of the 
induction motor are connected a resist- 
anee, Which is automatically onerated in 
such a manner that the ereater the load 
upon the motor the greater will be the 
resistance inserted in the rotor circuit. so 
that the speed at which the induction mo- 
tor tends to run is reduced as the load 
comes on, and the energy stored up in 
the flywheel is then utilized in driving 
the generator. Conversely, as the load 
decreases, the resistance is cut out of the 
rotor circuit, which then tends to run 
up to a higher speed and accclerate the 
flywheel, again storing up energy, which 
is utilized during the next wind. The 
generator of this unit is a continuous- 
current machine of continuous capacity 
equal to that of the induction motor, but 
it has been specially designed to with- 
~tand extreme overloads, as it must be 
able to commutate the current required 
at the peak of the winding load. In the 
case of this particular plant an overload 
of 400 per cent can be carried without 
sparking. This is secured by means of 
compensating windings in series with the 
armature, placed in slots in a special velar 
ring. They entirely neutralize the arma- 
ture reaction at all loads. To accelerate 
the winding motor, resistance is cut out 
of the field cireuit of the generator, thus 
Increasing the strength of the field and 
thereby the voltage of the current sup- 
plied to the motor. Conversely, an elec- 
trical brake is apphed to the winding 
gear by weakening the generator field, 
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so that the winding motor becomes the 
generator and the generator of the motor- 
generator becomes a motor and accelerates 
the flywheel, thus storing up energy for 
the next wind. The winding engine is 
designed to lift a net load of twenty-five 
hundredweicht. The maximum speed is 
twenty-three feet per second with an ac- 
celeration rate of two feet four inches 
per second. Thirty seconds are allowed 
for loading the car and twenty-five sec- 
onds for the complete lift. The flywheel 
weighs six tons and is a special Krupp 
steel casting which runs at 750 revolu- 
tions per minute synchronous speed. It 
is supported on special water-cooled bear- 
ings with forced lubrication. The bal- 
ance 1s so good that no vibration whatever 
can be perceived when standing on the bed- 
plate beside the wheel. The winding mo- 
tor is a constantly excited machine and 
is direct-coupled to the winding drums, 
as gears are not advisable. It is of large 
size, since it runs at the low speed of 


ninety revolutions per minute. To con- 
trol automatically the speed of the in- 
duction motor the three-phase current to 
this motor is Jed through the stator wind- 
ings of a small induction motor, the ar- 
mature of which, however, is not allowed 
to rotate. These currents, therefore, set 
up a torque in the rotor of the machine 
which tends to rotate it, but which is re- 
sisted by a balance weight. When the cur- 
rent exceeds a certain value the torque 
overcomes the counterweight and the rotor 
is allowed to turn and in this way rotates 
the brushes on a commutator type of con- 
troller, thus inserting resistances in the 
rotor of the main generator. The amount 
of the resistance inserted is proportional 
to the stator current. This arrangement 
is found to be more sensitive and reliable 
than a mechanigal governor, which is 
usually employed on the Continent.—A i- 
strated from Engineering (London), 
March 30. 
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The International Association of 
Municipal Electricians. 

The eleventh annual convention of the 
International Association of Municipal 
Electricians will be held at New Haven, 
Ct., August 15, 16 and 17. The follow- 
ing papers will be presented and discussed: 
“History of the Fire-Alarm and Police 
Telegraphs”’; “Details of Certain Auxil- 
jaries to Fire-Alarm Apparatus’; “Ad- 
visability of Protecting Municipal Elec- 
tricians by the Civil Service Laws” ; “Com- 
parison of Underground and Overhead 
Wiring and of the Relative Values of Sin- 
gle Rubber-Covered Wire and Lead-En- 
eased Cable for Underground Construc- 
tion’; “Conditions Surrounding the In- 
spertion of Wires in the Southwest.” 

Tn addition to this the question box 
will be a feature of this meeting, 
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The point is made from time to time 
that it is only in communities where there 
are large numbers of consumers and 
where the sale of current reaches such 
proportions that the company can afford 
to do advertising on an extensive scale 
that publicity pays for itself. That this 
is a fallacy there seems to be no doubt, if 
we accept the testimony of those who have 
made a close study of this subject and 
have looked upon the matter without bias. 
Of course, it is the function of an ad- 
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vertising expert to assume that publicity 
will pay for itself, no matter what the 
local conditions. While this assumption 
may be selfish there is good ground for 
its realization in the very enthusiasm with 
which the advertising man generally takes 
up the problem. 

Within the last six months we nave 
reproduced a number of illustrations of 
advertising literature which has been pre- 
pared by the publicity departments of the 
larger corporations. While it must not 
be considered for a moment that the small- 
er central station is expected to under- 
take publicity on the same scale as the 


mighty corporation which can afford from 


$10,000 to $100,000 on its campaign of 
publicity, there are many instances where 
the work of the big corporation could be 
imitated with very good results. 

The trouble with the publicity of the 
smaller central station in most. cases comes 
from a misunderstanding of the possi- 
bilities of judicious advertising. It must 
not be assumed that an advertising depart- 
ment, once created, will burden the man- 
agement with an expense which shows no 
direct return. There is hardly a piece 
of machinery—if for a moment: we con- 
sider the department as such—which, once 
installed, will show quicker returns and 
cke out a better surplus for the boosting 
of the whole property. Statistics certainly 


seem to show that where modern methods 
of publicity have been properly applied 
the per capita sale of current is so much 
greater than where no effort is made to 
retain old consumers and secure new Cus- 
tomers that where this condition is once 
demonstrated there is no doubt as to the 
feasibility and necessity of an advertising 
department. 

It can be said, without any fear of con- 
troversy, that there is no central station 
which is so small, or there is no territory 
so limited, that the sale of the public 
utility can not be increased by a well- 
defined campaign on the part of the pro- 
ducer. There is hardly a community large 
enough to support an ‘electric light plant 
which has not a local newspaper. This 
affords an excellent medium for reaching 
almost every one who could be interested 
in securing the advantages of electricity 
for lighting, heating and power. Again 
it must be assumed that where current 
is sold bills are rendered, and there is no 
reason to believe that the stickers employed 
by the large companies could not be used 
by the smaller company when sending out 
bills with equally good effect. 
it would take a long time to educate 
the people of some communitics to the 
advantages of various forms of luxuries, 
but thev will never become educated to 
the use of any new device unicss it is 
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constantly brought to their attention in 
some attractive form. | | 

The case of the Miami Light, Heat and 
Power Company, operating in Piqua, Ohio, 
demonstrates the practicability of all that 
we have said. This company has begun 
the distribution of an electrie heht bul- 
letin printed on an Edison rotary mimeo- 
graph. The announeement is made that 
the bulletin will be published monthly, 
semi-monthly and semi-occasionally. It 
will be devoted, in general, to the exploi- 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


Vol. 48—No. 16 


tation of electricity in its various appli- 
cations. In the first bulletin issued the 
company -calls attention to the improve- 
ments recently made in the manufacture 
of electric cooking and ironing devices. To 
introduce some of these devices the com- 
pany advances the proposition to furnish 
any consumer with a six and one-half- 
pound electric flat-iron on thirty days’ free 
trial. If at the end of the thirty days 
the consumer wishes to retain tlie use of 
the iron, the company will charge merely 
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the wholesale cost price for it. The com- 
pany also offers to send a representative 
to instruct the consumer in the use of 
the iron. This company maintains a win- 
dow display which advertises the line of 
goods it carries. It also makes use of 
an advertising novelty in the form of an 
arc lamp frame with an opal closed base 
outer globe. Inside of this there are plac 
six colored globes—red, green and blue, 
each globe operating on a “Skeedoodle’ 
socket plug. The combination of chang- 
ing colors of the globe is bewildering and 
attracts a great deal of attention to the 
window display. 

Anent the subject of newspaper adver- 
tising, we take a good deal of pleasure 1n 
reproducing herewith a number of adver- 
tisements which have recently been made 
effective use of by the Fitchburg (Mass. ) 
Gas and Electric Light Company. It will 
be noticed that a good deal of original 
suggestion is contained in each of these 
advertisements. The arrangement of the 
display is simple in the extreme, plain 


Qothie and heavy rules being used ex- - 


clusively. These advertisements have been 
employed consistently and persistently. 
Fach calls attention to some consideration 
which affects, in greater or less degree, 
every reader of the paper in which the ad- 
vertisement is placed. The smaller cen- 
tral stations can not do better than to 
follow in the lead of these progressive 
spirits who have had the courage to make 
an initial investment in an advertising de- 
partment, and who are now realizing am- 
ple returns for their investment. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Official Tests of Electrically Oper- 
ated Bulkhead Doors. 

The introduction of power-operated 
bulkhead doors has led to the testing of 
the efficacy of this method of door closure 
in the case of a puncture involving a rush 
of water through the coal bunkers and 
the consequent closure of the doors 
through masses of coal. The United States 
Navy Department, through the Bureau of 
Construction and Repair, has recently con- 
ducted an elaborate test.of the “Long 
Arm” system of power door. This door 
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ELECTRICALLY OPERATED BULKHEAD Door 
CLOSING INTO COAL, 


was selected for the experiments because 
this system is the only one installed on 
United States warships. The conditions 
existing on board ship when the coal 
bunkers are full and the doorways be- 
tween the bunkers and the fire room are 
opened and chocked with coal were repro- 
duced as closely as possible, the test in- 
cluding a reproduction of the situation 
which would arise in the event of a bull 
puncture, with its consequent inrush of 
water. | 
Before proceeding with the coal and 
water tests, the door was operated con- 
tinuously for a period of several days, 
during which time it was opened and 
closed over 3,000 round trips. This was 


considered equivalent to ten years of actu- 
al service on a warship. 

In carrying out the test the power door 
was secured to a steel box, which was 
intended to represent a coal bunker, and 
connected by a large pipe with a tank 
on the third floor of the building where 
the tests were conducted. At the lower 
end of this pipe there was located a valve 
for controlling the flow of water and a 
gauge for measuring the pressure in the 
box, which could, if desired, be continu- 
ously maintained at 15.2 pounds pressure 
per square inch, which is equivalent to a 
thirty-five-foot head of water above the sill 
of the door. 

The box upon which the door was 
mounted was filled with coal, which was 
allowed to run through the door opening 
in the same way that it would if the door 
were opened from a full bunker. Large 
lumps of coal were mixed with the layers 
of all sizes. Before closing the door upon 
this mass of coal, fine coal dust was 
shoveled and thrown up all over the tight- 
eners and the frame in order that the 


ELECTRICALLY OPERATED BULKHEAD DOOR 
CLO8ING INTO COAL WITH WATER UNDER 
HEAD OF THIRTY-FIVE FEET. 


conditions of the test might be as severe 
as possible. To make the coal dust stick 
in sufficient quantity the bulkhead frame 
and tighteners were covered with thin oil, 


The door was then closed from the 
bridge emergency station. The door plate 
cut through nearly all the coal, and the 
clear opening was practically completely 
closed when the automatic cutout opened 
the circuit and stopped the motor. After 
the door had closed into the coal by the 
electric emergency action and had been 
stopped by the automatic cutout, the wa- 
ter from the tank above was let in the 
box back of the door plate and a head of 
thirty-five feet above the sill was main- 
tained. A thin film of spray worked its 


ELECTRICALLY OPERATED BULKHEAD Door 
AFTER COMPLETE CLOSURE—WATER UNDER 
THIRTY-FIVE Feet HEAD. 


way through the clearance space between 
the bulkhead frame and door plate, and 
in some cases the water succeeded in wash- 
ing out the fine coal dust which had col- 
lected. At this time the actual leakage 
measured less than seventy-five gallons 
per minute. The water back of the door 
plate soon worked its way out through 
the coal at. the bottom and washed away 
the pile of coal in front, thus relieving 
the resistance to the thrust of the door 
plate, causing the automatic cutout to 
throw in the current again and allowing 
the door to complete its closure. 


——__-<«>-_—_ 

The Rockwood Manufacturing Com- 
pany, Indianapolis, Ind., is distributing a 
unique pulley computer. 
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Extensions to the West Allis Works 
of the Allis-Chalmers Company.. 
The new extensions to the West Allis 

(Wis.) works of the Allis-Chalmers Com- 

pany, Milwaukee, Wis., which, when com- 

pleted, will add 861,000 square feet to 

the plant’s present floor area of 652,000 

square feet and make the entire plant ca- 

pable of affording employment to 11,000 

persons, will place the West Allis works 

among the largest industrial plants of the 
country. The extended works, together 
with the capacities of the other works of 
the company in Milwaukee, Wis. ; Chicago, 
Ill.; Cincinnati, Ohio, and Scranton, Pa., 
will be capable of affording employment 
to a total of approximately 18,000 per- 
sons. The work of constructing these ex- 
tensions involves an expenditure of over 
$3,000,000. Two buildings—the exten- 
sions to the erecting shop and the pattern 
shop—have been practically completed, 
while substantial progress has been made 
on the remaining buildings. The West 
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to No. 6 stands the foundry with its ex- 
tensions, extending north and south. The 
pattern storage and shops stand farthest 
westward in the group, parallel to the 
foundry, with a span of ninety-eight fect 
between them. 

The existing power-house occupies 
about a third of unit No. 3 at the west 
end and adjoining the blacksmith shop. 
The engine room at the present time holds 
an equipment of three Allis-Chalmers en- 
gines, as follows: one Reynolds vertical 
cross-compound, direct-coupled to a 550- 
kilowatt, 250-volt, direct-current genera- 
tor; an engine of similar type direct- 
coupled to a 300-kilowatt, 250-volt, di- 
rect-current generator, and a Reynolds ver- 
tical engine direct-connected to a 100- 
kilowatt, 250-volt, direct-current genera- 
tor, together with a horizontal two-cylin- 
der, tandem Nurnberg gas engine of the 
four-cycle, double-acting type, driving a 
150-kilowatt, direct-connected, direct-cur- 
rent generator. There is also a cross-com- 
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will be installed at the Reliance works. 
The new boilers will be operated in con- 
nection with Jones under-feed stokers. 
A stack 175 fect high and eight feet in- 
side diameter furnishes natural draught. 
New machine tools involving an expen- 
diture of $500,000 will be installed in the 
machine shop. The combined weight of 
these tools, with the motors used for driv- 
ing them, aggregates 2,141 tons. Fourteen 
of the new machines are vertical-boring 
and turning mills, from eight to sixteen 
feet and extra heavy in design. There are 
five standard shaft lathes and two crank- 
shaft lathes with a swing of from sixty 
to 125 inches and thirty feet between 
centres; eight planers of various sizes, all 
of which are of the spiral-geared type; 
a 260-ton armature press, and several drill- 
ing and boring machines, slotters, etc. 
Over 1,200 horse-power in Allis-Chalmers 
motors will be required to drive the new 
equipment. i 
Direct current at 250 volts is distributed 
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Allis site, situated in the town of West 
Allis, on the outskirts of Milwaukee, has 
a frontage of 1,575 feet and runs back 
2,696 feet, giving a ground space of about 
100 acres, adjoining the tracks of the Chi- 
cago, Milwaukee & St. Paul Railway. 
The general plant of the West Allis 
works provides for two sets of building 
units, one composed of those in which the 
work is common to every class of product, 
like the pattern shops, erecting shops and 
foundry; the other group comprising the 
machine shop units, where the work is 
specialized for various machine operations. 
The two groups of buildings he at right 
angles to each other; those of general 
utility lengthwise of the plot north and 
south. The machine shops, six units in 
all, run crosswise of the plot, adjoining 
the erecting shop at the east end. Facing 
the ends of the machine shop units No. 1 


pound, two-stage Allis-Chalmers air com- 
pressor with a capacity of 1,000 feet of 
free air per minute, supplying air at a 
pressure of 100 pounds to the inch for use 
in pneumatic tools and air hoists in the 
works and for air lifts in the artesian 
wells. The new equipment for furnishing 
power to the works extension consists of 
a Reynolds vertical cross-compound engine 
direct-connected to a 6,000-kilowatt Bul- 
lock direct-current generator, and an Al- 
lis-Chalmers cross-compound air compres- 
sor, with the air cylinder eighteen inches 
hy thirty inches, the steam cylinders eight- 
cen by thirty inches and a forty-two-inch 
stroke. In the boiler house five Edge- 
moor tube boilers with a total aggregate 
horse-power of 3.293 and a heating surface 
of 6,586 square feet each will replace five 
Reynolds ninety-six-inch vertical tubular 
boilers aggregating 876 horse-power, which 


throughout the building for the operation 
of motors used for machine tool drive. 
These motors are largely operated on the 
Ward Leonard multiple-voltage five-wir¢ 
system (Bullock system of control for 
variable-speed motors), making twenty- 
seven different speeds possible for each 
machine. 

The heating system utilizes exhaust 
steam passed through a closed heater cor- 
responding to the primary heater in & con- 
densing system. An auxiliary live-steam 
heater is provided to operate in connec 
tion with the exhaust-steam heater for 
cold weather. The hot water thus ob 
tained is circulated through the works br 
means of two centrifugal pumps electrical- 
lv driven. The total space to be heate: 
is 26,000,000 cubic feet, traversed by 500- 
000 fect of one and one-half-inch hot: 
water pipes, = 


| 
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“American” Motor-Driven Shaper. 

The accompanying illustration shows an 
electric motor-driven shaper designed and 
built by the American Tool Works Com- 
pany, Cincinnati, Ohio. 

The drive “S” shown consists of a con- 
stant-speed motor mounted on a substan- 
tial base at the rear, and is connected by 
spur-gearing to the driving shaft of the 
four-speed box, which provides the usual 
speeds for the ram. The starting box for 
the motor may be placed on the side of 
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most severe duty. The stroke is changed 
and positioned without stopping the ma- 
chine. The feeds are positive, with a very 
wide range. The sliding bearings are large 
and supplied with continuous taper gibs 
for taking up the wear. The running bear- 
ings are bushed to provide for wear, and 
the key seating capacity is large. The vise 
is heavy, with steel-faced jaws, and has 


a bearing almost covering the entire top - 


of table. All regular shaper attachments 


can be furnished. 


Motor-DRIVEN Heavy-Duty SHAPER. 


the column within easy reach. -An index 
plate shows how to secure the various 
speeds. 

The speed box is mounted on the col- 
umn, in the place of the cone pulley, and 
provides four mechanical speed changes 
through the manipulation of two conve- 
nient levers thereon. The four speeds are 
obtained with six gears, which are of steel 
and bronze. The manufacturers are pre- 
pared to furnish this speed box with pul- 
ley for belt drive from countershaft. 

Another method, drive “T,” consists of 
connecting a variable-speed motor direct 
to the driving shaft of machine through 
spur-gearing. The variations of speed are 
then secured through the motor. 

_ The shaper is of new design throughout, 
18 exceptionally heavy and adapted to the 


Tri-City Consolidation. 


There has occurred recently a reorgani- 
zation of the public service utilities of a 
manufacturing centre in the Middle West 
which indicates an interesting trend of 
industrial development. While Wall street 
has been the centre in which most big 
engineering enterprises of the country have 
been financed, a concentration of engi- 
neering control in the same locality marks 
an epoch. 

' The engineering firm of J. G. White 
& Company is associated with the bank- 
ing houses of Mackay & Company and Hal- 
sey & Company in plans involving $21,- 
000,000 for the institution of a thoroughly 
modern service in connection with the trac- 
tion, light and power utilities of the “Tri- 


cities’—Rock Island, Moline and Daven- 
port. 

There is in this locality at the present 
time a heterogeneous collection of eight 
separate companies supplying light, power 
and transportation for about 100,000 in- 
habitants. These are the Tri-City Rail- 
way Company, operating a railway in Dav- 
enport, Rock Island and Moline; the Peo- 
ple’s Light Company, doing a gas and elec- 
tric light business in the city of Daven- 
port; the People’s Power Company, doing 
a gas and electric power 
business in Moline and 
Rock Island; the Daven- 
port & Suburban Railway, 
between Davenport and 
Grand Island; the Daven- 
port Gas and Electric 
Company, a direct com- 
petitor of the People’s 
Light Company; the Mis- 
sissippi Valley Traction 
Company, operating an 
electric railway between 
Moline and Watertown, 
and the Moline Water 
Power Company, which 
controls the Mississippi 
river water power develop- 
ments in the district. 

The report of the physi- 
cal condition of the prop- 
erties of these companies 
was made for the bankers 
by J. G. White & Com- 
pany, and it is probable 
that the operating depart- 
ment of the same company 
will be charged with the 
work of operating the con- 
solidated system in ac- 
cordance with the best 
modern practice, one of 
the foremost Operating ex- 
perts of the country being made general 
manager of the holding company, which 
will be known as the Tri-City Railway 
and Light Company. 

In the traction system there are 100 
miles of track, and one phase of the gen- 
eral improvement contemplated is the 
renovation of the service of the street rail- 
ways, involving more frequent and regu- 
lar service and an increase of speed. An- 
other step in the direction of increased 
efficiency will be the manufacture of a 
single variety of gas in one plant instead 
of the manufacture of six varieties in three 
different plants, as now obtains. Finally, 
the water power rights of the Moline Wa- 
ter Power Company will be made the 
most of and so developed as to permit the 
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abandonment of a large percentage of pow- 
er generation by steam. 

The “Tri-cities” are the nucleus of im- 
portant manufacturing districts. Moline 
contains the most important plow manu- 
factories in the world. On an island in 
the Mississippi river, opposite Rock Island, 
is located the Rock Island arsenal of the 
government, valued at $15,000,000, com- 
prising forty acres of floor space and em- 
ploying 3,000 operatives. While this ar- 
senal has been devoted chiefly to the manu- 
facture of munitions of war, it is planned 
to inaugurate here the manufacture of 
small arms for the service. In Rock 
Island proper are located the main shops 
of the Rock Island Railroad system. There 
are innumerable industries of lesser mag- 
nitude in the district, so that altogether 
there is a high percentage of the thrifty 
industrial class. 


-l 


Separating Oil from the Exhaust. 
TO THE EDITOR OF THE ELECTRICAL REVIEW : 

We were much interested in reading the 
description of the Pennsylvania Railroad 
Company’s Long Island City power sta- 
tion which appeared in your issue of April 
7. There is in this article, however, one 
point to which we take serious exception. 
We quote from the last few lines in the 
third column on page 536: “the Westing- 
house single-acting engines driving auxil- 
iary machinery do not send their exhaust 
steam to this heater on account of par- 
ticles of crank-case oil that may work into 
the exhaust.” 

While the engineers of this plant may 
not believe that the crank-case oil can be 
removed from the exhaust steam by an 
oil separator, and while it may be true 
that many makes of oil separators are not 
efficient enough to remove this oil, it is 
a positive fact that the Cochrane oil sepa- 
rator, when installed to meet these con- 
ditions, will remove this oil. The ex- 
haust steam from the Westinghouse single- 
acting engine in our own plant has for 
vears been passed through a Cochrane oil 
separator into a Cochrane feed-water heat- 
er from which our boilers are fed, and we 
have absolutely no trouble from oil in 
the boilers. We could give you the names 
of a number of other plants in which 
Cochrane oil separators give thoroughly 
satisfactory and successful service in tak- 
ing the oil out of exhaust steam from 
Westinghouse engines. 

Tlarrison Savery BOILER Works, 
R. H. Ramsey. 

Philadelphia, Pa., April 14. 

d 
Disastrous Earthquake in San 
Francisco, Cal. 

At five o'clock on the morning of April 
1$ an earthquake was visited upon 
San Francisco, Cal., the Western Union 
Telegraph and the Postal Telegraph com- 
panies wires, and also those of the electric 
light and telephone companies, being pros- 
trated. A number of buildings were de- 


molished and set on fire and many lives 
have been lost. / 
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A High Potential Insulating 
Compound. ; 

In bringing out its new insulating com- 
pound, Voltax, the Electric Cable Com- 
pany, of 17 Battery place, New York, 
has placed upon the market what it be- 
lieves to be one of the best high-potential 
insulating materials ever devised for wires 
and cables. This belief seems to be con- 
firmed by the accompanying reports made 
on Voltax by a leading electrical testing 
laboratory of New York, where there were 
carried out a large number of careful tests 
at the request of the manufacturer. One 
of the most important points brought out 
was the neutral character of this material, 
which, of course, gives it special advan- 
tages over rubber as an insulating material 
in that it is not affected by the chemical 
character of the media with which it may 
come in contact nor docs the wire need 
tinning to avoid corrosion, Another valu- 
able feature of Voltax is its ability to 
withstand temperatures as high as 250 de- 
grees Fahrenheit without melting. 

The tests made on the four samples of 
wire submitted brought out the high po- 
tential and insulating resistance of Vol- 
tax in addition to the melting point and 
carrying capacity as determined by the 
dripping of the insulation. It is worth 
noting that the results mentioned below 
were all obtained from hand-taped wires 
and that even better figures would have 
heen secured if the more uniform machine- 
taped wires had been submitted. For the 
insulation resistance trials the largest 
number of tapes was only six. | 

For all of these tests one or more 10,- 
OO0-volt, one-half-kilowatt transformers 
(placed in series) were employed, the 
pressure being gradually raised until pune- 
ture occurred. This pressure was applied 
to the samples between the copper and the 
tin foil wrapped tightly around it. An- 
other set of tests was made on thin Voltax 
sheets by placing each between one-inch 
discs connected to the high-potential ter- 
minals of the transformers. 

In the following table I are given the 
puncture voltages of three samples of 
taped wire impregnated with Voltax. ‘The 
samples are numbered according to layers: 


TABLE I. 
Sample. Binet | oA S f Tests, 
No. 1.0... ene yp 4,890 
No. 2.0.0... ; Pee. “aang. 000 
No. 4...... \ Highest 27,900 


- ~ mw 

i Lowest 27600 25750 
After a trial of their carrying capacity 

high-potential tests were made of two wires 

as detailed in the following table TL. 
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TABLE II. 


. Volts at Average 
Sample. Puncture. Volta. 


Highest 2,100 
Lowest 2,000 2,050 
Four tapes. ree cba 27,750 


One tape... 


By comparing the figures given in tables 
I and II for the puncture voltages it will 
be noted that they proved the same de- 
spite the carrying capacity tests. 

In table III will be found a summary 
of the trials of the Voltax compound pre- 
pared in sheets. 


TABLE III. 
Voltsat . Volts 
Sheets. pantsat Thickness. por 


No. 1 | Higbee 20,000 75 mils. 267 
' “+? Higbest 25,500 75 mils. $44 


No. 2.....0000: , 22,500" 
No. 8ic-ubonates 30,000 105 mils, 286 
Noden . 30,000 


+ arced over edges but did not puncture. 


Referring to table IHI it may be added 
that sheet No. 3 withstood 30,000 volts 
for ten seconds, while No. 4 withstood 
the same potential for one minute with- 
out puncture. 

The insulation resistance tests were 
made on a copper wire covered with six 
layers of tape impregnated with Voltax 
and then placed in salt water. After 
several periods of immersion the galvanuin- 
eter method was applied. As the resist- 
ance was found to be in thousands of 
megohms exact determination was impos- 
sible. Similar high resistances were found 
in testing the prepared shects. 


Opening of the Electrical Club. 

The Electrical Club, of New York city, 
will open its doors to its members and 
invited guests on Saturday, April 21, at 
its clubrooms on the third floor, 14-16 
Park place. The reception will continue 
from 2 to 4 P. M. 

These clubrooms occupy the entire third 
floor of the building and are very Con- 
veniently arranged for the purposes of 
the club, which are to provide down- 
town lunching facilities for the electrical 
fraternity. The officers of the club are 
Mr. J. P. Hall, president; Mr. H. L. Ship- 
py, vice-president; Mr. Charles P. Soott. 
treasurer, and Mr. R. B. Corey, secretary. 
The club begins its career with a very 
excellent list of 150 members. 


a 


New York Electrical Society. 


A highly entertaining lecture will be 
given to the New York Electrical Society 
at the Edison auditorium, 44 West Twen- 
tv-seventh street, Wednesday, April 25, by 
Mr. Melville E. Stone, general manage! 
of the Associated Press, on “Newspape™ 
and the Telegraphic Art.” 
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DOMESTIC AND EXPORT. 


NEW TELEPHONE ENTERPRISE—The Illinois Manufacturers’ 
Association has decided to incorporate a $9,000,000 telephone com- 
pany which can be equipped within two years. The 900 members of 
the association are to subscribe. The rates offered the city include 
three-cent public calls, and are from ten to thirty per cent below 
the prices set by the Chicago Telephone Company in its last reduc- 
tion. 


MEXICAN TRAMWAY COMPANY—The Mexican Tramway Com- 
pany, which has been formed by Canadian capitalists to take over 
the tramway lines of the state of Mexico from Messrs. Wehrner, 
Beit & Company, is offering $8,000,000 bonds at ninety with thirty- 
five per cent bonus stock. The entire amount was first underwritten 
by a syndicate, most of the members of which are directors of 
the Mexican Light and Power Company. 


CHICAGO IN TEN HOURS BY PROPOSED AIR LINE—Ten- 
hour trains between Chicago and New York, making an average 
speed of seventy-five miles an hour, are planned by the incor- 
porators of the Chicago & New York Electric Air Line Railroad. 
Mr. Jonathan D. Price, president of the Cooperative Construction 
Company, which will build the road, is quoted as stating that the 
line will be 742 miles long, and that everything will be sacrificed 
to speed. 


IMPORTANT WESTERN TELEPHONE DEAL-—It is understood 
that the details have been completed for the sale of the properties 
of the Federal Telephone Company, of Cleveland, Ohio, and all of 
its subsidiary companies to James S. Brailey, of Toledo, Ohio. In 
addition to the independent properties throughout northern Onio, 
this sale will include the controlling interest in the United States 
Long-Distauce Telephone Company and the Cuyahoga Telephone 
Company, of Cleveland, Ohio. . 


ELECTRICITY TAKING THE PLACE OF STEAM IN LAKE 
MINES—The use of electricity as a motive power at the Lake Su- 
perior copper mines is rapidly increasing. Within a short time all 
of the rockhouses of the Calumet & Hecla Mining Company’s Calu- 
met glomerate, Kearsage & Osceola amygdaloid mines will be 
equipped with motors, and electricity will supplant steam as a mo- 
tive power in the operation of the machinery in these buildings. 
Preparations for the introduction of electrical power in the car- 
penter and blacksmith shops of the Calumet & Hecla mines are prac- 
tically completed. Eventually electric power will be used for hoist- 
ing at many of the shafts, and this use will be extended as condi- 
tions permit. 


REDONDO (CAL.) POWER PLANT—Within sixty days work 
will be started on an extensive power plant at Redondo, Cal. This 
will be a steam plant, and will be owned and operated by Henry 
E. Huntington, the Pacific Light and Power Company and C. C. 
Moore & Company. The plant will supply power principally to the 
Los Angeles Railway. It is to be completed in a year, and the 
present power-house of the electric line at Sixth street and Central 
avenue, Los Angeles, will be abandoned. The new plant complete 
will cost $1,250,000. The capacity will be 25,000 horse-power. ‘The 
buildings will be of brick and steel, the engine house seventy 
feet by 165 feet, the boiler house 145 feet by 122 feet, with two 
concrete chimneys 125 feet high and thirteen feet in diameter at 
the largest point. 


THE NORFOLK & PORTSMOUTH TRACTION COMPANY—As 
was indicated last week, the name of the new company which absorbs 
the electric traction and lighting properties in the vicinity of 
Norfolk, Va., is to be the Norfolk & Portsmouth Traction Com- 
pany. The capitalization is $6,000.000 stock and $8,000,000 bonds. 
There will be an immediate issue of $3,500.000 bonds and $5,000,000 
of stock. R. L. Williams, president of the Norfolk Railway and 
Lighting Company, which owns the largest properties absorbed; 
is to be the president of the new company. An interurban line 
from Portsmouth to Suffolk and Smithfield, Va., will be built, and 
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new lines extended to the Jamestown Exposition grounds. Mr. E. C. 
Hathaway, general manager of the Norfolk Railway and Lighting 
Company, is to be general manager. 


CINCINNATI GAS AND ELECTRIC COMPANY—The directors 
of the Cincinnati Gas and Electric Company have decided to lease 
the company to an eastern company headed by Archibald S. White 
and other financiers associated with the Windsor Trust Company, 
of New York. This syndicate will take the property under a guar- 
antee of dividends of four and one-half per cent for two years, 
four and three-quarter per cent for two years and five per cent 
thereafter. The syndicate also agrees to expend $2,000,000 on im- 
provements, and to pay $3,000,000 in cash as a guarantee fund. 
There will be a holding company with $20,000,000 capital, half 
of which will be six per cent guaranteed preferred stock. The 
new company wiil probably be called the Consolidated Gas and 
Electric Company. The syndicate will take over the Cincinnati 
company on July 1, and the stockholders will meet very soon to 
ratify the action of the directors. 


FOR AN AIR LINE TO BOSTON—President Mellen, of the 
New York, New Haven & Hartford Railroad, is credited with the 
following statement, in answer to an enquiry as to the effect the 
construction of an independent air line electric road from Boston 
to New York city would have on the present plans of the New 
Haven road: “the revision of the Boston and New York air line 
from New Haven and Willimantic to Boston will make a line 
approximately 200 miles in length between New York and Boston, 
upon which trains can be easily run in four hours by steam and 
in less time by electricity, and at as low a fare as upon any 
other road in existence or proposed or even theorized about. Such 
a line the New Haven management has in contemplation. The 
engineers are now at work upon it, the financing of the same has 
been provided for, and the line itself will be available for use 
before a charter even can be obtained for such a line as has heen 
petitioned for before the Massachusetts legislature.” 


OBITUARY NOTICES. 


MR. NATHANIEL SOUTHGATE SHALER, dean of the Lawrence 
Scientific School, Harvard University, died on April 10 at Cam- 
bridge, Mass. He was born in Kentucky sixty-five years ago. In 
1859 he was graduated from Harvard. During the war he served 
as a captain in Shaler’s battery, a Union organization. After the 
war he returned to Harvard, taking up work as a teacher, and was 
rapidly advanced to a full professorship. Fifteen years ago he was 
made dean of the school. It was due to his efforts that the McKay 
bequest of $5,000,000 was made to the institution a few years ago. 
He was one of the foremost geologists in the country, and since 
1884 had been in charge of the Atlantic division of the United 
States Geological Survey. He had written many treatises and text- 
books on this subject. 


MR. LEMUEL BANNISTER, for many years vice-president of 
the Westinghouse Electric and Manufacturing Company, died on 
Friday, April 13, at the Hotel Imperial, New York city, after an 
illness of several months. Mr. Bannister was born in a small town 
in northern New York in 1841. He was educated in the public 
schools. His first business ventures were in the lumber trade, and 
for many years he was connected with R. D. Wood in that business 
in Philadelphia. He then went into the electrical business, becoming 
connected with the Westinghouse company. He was vice-president 
of the New York house, and practically at the head of the Euro- 
pean business, to take charge of which he left America ten years 
ago. He built electric railways in Berlin and other European 
cities. For a time he was in charge of the Pittsburg house. He was 
a member of the Lawyers’ and Engineers’ clubs, of New York 
city, and the Duquesne Club, of Pittsburg. Eight months ago 
Mr. Bannister was taken ill, and, becoming worse, came to New 
York two weeks ago. His wife, Frances Kenyon Bannister, survives 
him. 
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NEW INCORPORATIONS. 
DETROIT, MICH.—Fenton Light and Power Company. $50,000. 


ELGIN, 1LL.—Elgin & Belvidere Electric Railroad. 
from $2,500 to $1,200,000. 


COLUMBUS, GA.—Columbus Power Company. 
the privilege of increasing to $3,000,000. 


COLUMBUS, OHIO—Cincinnati Gas and Electric Company. In- 
creased from $31,000,000 to $36,000,000. 


NASHVILLE, TENN.—Citizens’ Gas Light Company, of Madison 
county. Increased from $50,000 to $200,000. 


COLUMBUS, OHIO—Covington Home Telephone Company, Cov- 
ington. Reduction of capital from $30,000 to $23,000. i 


AUGUSTA, ME.—Lake View Traction Company. $50,000. Offi- 
cers: president and treasurer, I. L. Fairbanks, of Augusta. 


COLUMBUS, OHIO—The Interurban Railway Company, of Cin- 
cinnati._ To operate a line from Lebanon to Morrow. $5,000. 


DENVER, COL.—The Goodland Light and Power Company. 
$50,000. Incorporators: Henry Hanington, William H. Frazier and 
E. J. McLean. 


AUGUSTA, ME.—Dixfield Light and Water Company. 
President, J. A. Decker; treasurer, J. B. Johnston; 
Merrill, all of Dixfield, Mass. 


SPRINGFIELD, ILL.—People’s Telephone Company, of south- 
ern Illinois, Rinard. $10,000. Incorporators: J. W. Zimmerman, 
William Hunt and Isaac Smith. 


CAMDEN, N. J.—Santa Cruz Mercantile Company. 
dispose of electric light and gas plants. $625,000. 
Frank Adams, M. L. Wilson, Charles Bridge. 


HELENA, MONT.—East Fork Telephone Company. $6,009. 
Directors: A. V. Rogers, J. D. Clark, S. F. Bowman, of Rogers, 
and J. W. Miller and Walter C. Downing, of Lewistown. 


INDIANAPOLIS, IND.—South Side Telephone Company, of 
Lockman. $2,000. Directors: James C. McKinney, Charles W. 
Spurgeon, Carl Carmichael, Daniel B. Eddy and George W. Treux. 


GUTHRIE, OKLA.—Shawnee Gas and Electric Company, of 


Increased 


$1,850,000, with 


$50,000. 
clerk, G. L. 


To sell and 
Incorporators: 


Shawnee. $750,000. Incorporators: F. B. Stearn, of Shawnee; 
T. W. Odell, of Oshkosh, Wis.; Sinclair Mainland, of Green Bay, 
Wis. 


MADISON, WIS.—Tamarac Telephone Company, Arcadia, Trem- 
pealeu county. $3,000. Incorporators: Sam Strand, Carl Gilbert- 
son, Albert Syverson, Ole A. Olson, Alick Olson and Thomas Thomp- 
son. 


COLUMBUS, OHIO—-The Sandy Valley Traction Company, of 
Canton, Ohio. $8,000. Incorporators: W. Pennock, S. S. Denford, 
D. S. Ibray, J. S. Spring, W. W. Shindler, G. D. Franch and M. J. 
McGinty. 


SAN ANTONIO, TEX.—Ladonia Light and Water Company, of 


Ladonia. $30, ee Incorporators: Sam Prim and Will Haskins, 
of Ladonia; C. . Alley, Sam J. Hogsett and August J. Gilliott, 
of Dallas. 


FREMONT, MICH.—The Cooperative Construction Company. 
To promote and build an electric railroad from Grand Rapids to 
Ludington via Hesperia, Hart and Pentwater, and probably Waker- 
ville. $10,000. 


ALBANY, N. Y.—Willow Point Telephone Company. $500. 
Directors: Frederick A. Pierce, Lee M. Winans and Isaac S. Mosher, 
of Vestal, and Charles Golden, Stephen Nooseickle, Elbert W. 
Willis and Orrin J. White, of Willow Point. 


HARRISBURG, PA.—New Bedford Telephone Company, New 
Bedford. To operate telephone and telegraph lines for private use 
of individuals, firms and corporations in the counties of Mercer 
and Lawrence, Pennsylvania; Mahoning and Trumbull counties, 
Ohio; reaching New Castle, New Wilmington, Pulaski, West Middle- 
sex, Edinburg, Hillsville, Lowellville, Struthers, Youngstown and 
other villages, boroughs and cities. $5,000. Directors: S. M. Porter. 
Pulaski; W. S. Lowry, New Bedford: E. A. Toby, New Bedford: 
J. A. Brown, Pulaski; W. W. Brownlee, Louisville; E. K. Cover, 
Pulaski; Ellis Smith, Lowellville. 


Vol. 48—No. 16 


TELEPHONE AND TELEGRAPH. | 
TOLEDO, IOWA—A new telephone switchboard will be installed. 


HOMER, N. Y.—A movement is on foot to organize a tele 
phone company in Truxton and Cuyler. 


MARATHON, N. Y.—A company has been organized to put a 
telephone line through east from Marathon to Freetown. 


WALLERVILLE, TENN.—It is stated that the Cumberland Tele- 
phone Company will build a line from Wallerville to Pontotoc 
or Ecru in the near future. 


FARGO, N. D.—The La Moure County Telephone Company at 
its annual meeting at Marion elected A. W. Cunningham president 
This company built fifty miles of new line during 1905. 


NEW CASTLE, DEL.—The Delaware & Atlantic Telegraph and 
Telephone Company, which has its headquarters in Wilmington, 
is to piace its New Castle wires underground. 


ELMIRA, N. Y.—The farmers in the vicinity of Corry have 
organized a telephone company which will take in a number of 
farms and connect with the Bell exchange in Corry. 


MADISONVILLE, TEX.—The Madisonville Telephone Company 
is again making extensive improvements to the local system. Two 
new 100-drop switchboards have been ordered, and also a power 
generator. 


JOHNSONBURG, PA.—The Elk Telephone Company has begun 
the construction of about fifteen miles of additional line, which 
will give subscribers connection with Rasselas, Glen Hazel, Straight, 
Instanter and Clermont. | 


ADAIRVILLE, KY.—A new corporation, to be known as the 
Red River Telephone Company, has been organized by T. H. Baird, 
J. D. Ryan and W. R. Smith, and proposes to operate under the 
franchise recently sold to W. K. Smith. 


CHICAGO, ILL.—The Coles County Telephone Company, 
recently incorporated with $100,000 capital, has absorbed the Mat- 
toon Telephone Company, the Coles County Telephone Company 
and the Charleston Telephone Company. 


JACKSON, MICH.—The Michigan State Telephone Company 
has commenced making improvements on the Buell-Cook telephone 
property at Rives Junction, which it recently acquired. Three toll 
lines now centre in the Rives switchboard. 


PRESCOTT, WIS.—A local telephone company has been organ- 
ized in Pierce county. The incorporators are A. Combacker, J. E. 
Foley, N. N. Buck, W. P. Knowles, F. A. Severance and J. T. Bid- 


dall. Lines will be extended to various villages throughout Pierce 
county. 


ALBUQUERQUE, N. M.—General Manager C. W. Hinchcliffe, of 
the Consolidated Telephone, Telegraph and Electric Company, has 
announced that complete new automatic systems have been ordered 


for both Tucson and Phenix. The improvements will cost $10,000 
for each city. 


WILMINGTON, DEL.—On account of an increase in business 
the Deimarvia Telephone Company has secured an entire build- 
ing on Sixth street. There will be apparatus for 1,000 telephones 


in the building, enabling the company to improve considerably its 


service in the western part of the city. 


HAVERHILL, MASS.—The incorporators of the People’s Tele- 
phone Company, of New Hampshire have organized as follows: 
president, Warren Brown, of Hampton Falls; vice-president, Ernest 
Luce, of Boston; treasurer, Joseph G. Morgan, of Boston; clerk, 
Judge Henry A. Shute, of Exeter; directors, Warren Brown, War- 
ren M. Batchelder, of Hampton; Daniel J. Bakie, of Kingston; 
George A. Carlisle, of Exeter; George B. Shaw, of Exeter; Joseph 
G. Morgan, Judge Shute and Ernest Luce. 


OMAHA, NEB.—The Union Pacific and Southern Pacific will 
construct an independent long-distance telephone line from Omaha 
to San Francisco, and 2,000 telephones have been ordered for the 
equipment. The wire will be of copper, and a metallic circuit will 
be maintained. A separate line of poles will be used, and the tele- 


phones will have no connection with the telegraph line along the 


way. The telephone system will be used by trainmen and officials, 
and telephones will be put in every blind siding as well as in 
every town. The main line will be 1,800 miles long. 
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cials believe that commercial business will be accepted on the new 
system. 


TRAER, IOWA—The Toledo toll line has been sold and will be 
rebuilt. 


RINGSTED, I10WA—The Farmers’ Mutual Telephone Company 
will build rural lines. 


HUNTINGTON, W. VA.—The Mutual Telephone Company will 
greatly improve its plant. 


SALT LAKE CITY, UTAH—The Rocky Mountain Telephone 
Company is making extensive improvements in Lehi. 


ATTLEBORO, MASS.—The American Telephone and Telegraph 
Company has been granted a franchise to place its wires under- 
ground. 

NEW YORK, N. Y.—The Southwestern Telegraph and Telephone 
Company, operating in Arkansas and Texas, has increased its capi- 
tal to $20,000,000. 


BURLINGTON, IOWA—The Mississippi Valley Telephone Com- 
pany will erect towers on each side of the Mississippi river and 
string wires across. 


HORNELLSVILLE, N. Y.—E. Y. Butler has been awarded the 
contract ®r erecting the $20,000 building of the New York & Penn- 
sylvania Telegraph Company. 


WEST CHESTER, PA.—The Delaware and Atlantic Telephone 
Company is extending a line to the country beyond Green Hill, 
including Everhart and Kirkland. 


HELENA, OKLA.—The Carwile Telephone Company has been 
jncoprporated by Nathan H. Ross, Fred J. Droite, of Aline, Okla., and 
Charles F. Gardiner, of Ringwood, Okla. 


ELYRIA, OHIO—A telephone system will be established at Hen- 
rietta. Over $2,000 worth of stock has been subscribed. The 
new organization will start with sixty telephones. 


LIMA, OHIO—The Central Union Telephone Company has pur- 
chased a tract of ground, and will erect a handsome operating 
and executive building. Plans for the building are being drawn. 


WHITE PLAINS, N. Y.—Announcement has been made by the 
New York Telephone Company of a general reduction of telephone 
rates jp Westchester county, to go into effect not later than June 1. 


CINCINNATI, OHIO—The Cincinnati & Suburban Telephone 
Compapy, according to its new. directory, has 32,000 subscribers. 
This {g an increase of several thousand as compared with last 
December. 


COLUMBUS, OHIO—The Flatrock Telephone Company will be 
reorganized and will continue to operate as an independent com- 
pany. The new officers are John Gant, president, and Thomas 
Wooley, secretary-treasurer. 


BIRMINGHAM, ALA.—The contract for the erection of the new 
exchange building for the Southern Bell Telephone Company, has 
been let to A. J. Krebs, of Birmingham, whose bid was $66,000. 
The structure will be five stories high. 


STEUBENVILLE, OHIO—The National Telephone Company, of 
Wheeling, has closed a deal by which it absorbs the Phenix Tele- 
phone Company, of Steubenville. The local plant was capitalized 
at 350,000, $42,000. -of which was issued, and the stock was taken 
at par. An entirely new plant will be installed. 


KERKHOVEN, MINN.—At the annual meeting of the Mamre & 
Pillsbury Telephone: Company officers for the ensuing year were 
elected as follows: president, Louis Lofven; vice-president, G. 
Brobeag; secretary, Hjelmer Johnson; treasurer, J. Noland; direc- 
tors, Joseph Holmgren, Theo. Johnson and J. A. Enander. 


SPOKANE, WASH.—The Pacific States Telephone and Tele- . 


graph Company plans to spend $500,000 in extending and improving 
its system in the Spokane country, with the idea of securing greater 
business among the farmers of the Inland Empire. C. W. Rey- 
nolds, manager of the company, says that 3,000 telephones have 
been installed in these districts recently. 


TONOPAH, NEV.—The Southern Nevada Telephone and Tele- 
graph Company, owning nearly every important telephone line run- 
ning into Tonopah and Goldfield, has taken over the lines of the 
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Nevada Power, Mining and Milling Company, extending from Bishop, 
Cal., to Tonopah. The lines reach the following camps: Laws, 
Palmetto, Silver Peak, Lookout, Roberts and Oasis. 


CANANDAIGUA, N. Y.—The People’s Line Telephone Ccmpany, 
a local concern which was originally designed to furnish service to 
the territory between Canandaigua and Naples, will make extensions 
from Hemlock to Livonia Station, from Bristol Valley to Academy 


and Bristol Springs, and from Bristol Center to West Hill. This 


company will then cover the whole of western Ontario county. 


FARMINGTON, N. H.—The People’s Telephone Company has 
been organized. The incorporators are Warren Brown, of Hamp- 
ton Falls; Warren M. Batchelder, of Hampton; George A. Carlisle 
and Augustus Young, of Exeter, and Daniel J. Bakie, of Kingston. 
This company will construct 'an independent line in Exeter and 
surrounding towns, and franchises already have been secured in 
Exeter, Kensington, East Kingston, Kingston and Hampton Falls. 
It is understood that the work of construction will soon begin. 


DELL RAPIDS, S. D.—Preparations are being made to extend 
the lines of the Dell Rapids Telephone Company to all parts of the 
farming region tributary to Dell Rapids, as well as to every nearby 
town. The lines of the company already extend in several directions, 
and arrangements have now been perfected to make connections 
with the Colton and Jasper lines and the rural lines operated in 
connection therewith. Steps also are being taken to have the 


lines of the local company connected with the Trent, Baltic and 


Colman lines. 


BALTIMORE, MD.—The Northern Central Railway is now es- 
tablishing private telephone lines which will extend from Baltimore 
to Elmira. Part of the line has already been built. There are 
stations at Cockeysville, Md., York, Falls View, Lamoyne and 
Harrisburg, Pa. Stations will: be placed at: Marysville, Dauphin, 
Montandon, Milton, Williamsport, Pa., and other points north York 
will be the exchange station. The equipment will greatly facilitate 
the handling of freight and will do away. with much telegraphing and 
correspondence. 


UTICA, N. Y.—The new telephone plant of the Central New York 
Telephone and Telegraph Company at Camden, which has been in 
the course of construction for some time, is nearly completed. It 
is modern in its equipment and will accommodate 500 subscribers. 
A good deal of work in the way of constructing rural lines will 
be done by the Bell company east of Utica, particularly in the 
vicinity of Little Falls and Herkimer. Seventy miles of rural lines 
were built about Little Falls last year, and over seventy miles 
will he built this year. 


IOWA FALLS, IOWA—The telephone exchange heretofore oper- 
atec by Bruening & Symington, has been sold to a stock company, 
in which the citizens of Iowa Falls, Des Moines, Waterloo and 
other places are interested. The new company is incorporated for 
$10,000, of which $6,000 is paid up, this being understood as the 
purchase price of the plant. E. B. Smith, of Waterloo, is president 
of the new company; G. E. McFarland, of Des Moines, vice-president; 
F. J. Martin, of Ackley, secretary, and H. A. Miller, of the same 
place, treasurer. These officers, together with Fred Cleaver, man- 
ager of the Iowa Telephone Company, at Iéwa Falls, and C. E. Hull, 
and E. H. Haymond, make up the board of directors. 


OKLAHOMA, OKLA.—The Pioneer Telephone Company is spend- 
ing thousands of dollars in the improvement of its system, includ- 
ing extensions of existing lines, the installation of new exchanges 
and the betterment of service in a number of towns. A new ex- 
change is being built at Perry at an expense of $15,000. A metallic 
circuit is being built between Pawhuska and Arkansas City, along 
the right of way of the Midland Valley railroad, thus giving service 
to towns between these two points. Recently the company was 
granted a franchise for an exchange at Cashion and work will 
begin as soon as the poles are received. An exchange will also be 
built at Kildare. All the material has been ordered for the rebuild- 
ing and the changing of the Waukomis system from automatic to 
manual. Exchanges will be built at Bokosche, Kildare, Ida Bell, 
Ravia, Webber Falls and Copan, I. T. The improvements at Shawnee 
have recently been completed at a cost of $50,000. The Pioneer 
company has purchased the plant of the Haskell Telephone Com- 
pany, at Haskell, I. T., and will hereafter operate the system. 
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ELECTRIC LIGHTING. 
GRISWOLD, IOWA—A new electric light plant is projected. 
LOUISVILLE, KY.—Leitchfield is to have an electric light p.ant. 


MEMPHIS, MO.—Electric lights are to be installed at Wya- 
conda. 


BLACKWOOD, N. J.—An electric light plant is being installed at 


_ Blackwood. 


MINNEAPOLIS, MINN.—Ellendale has raised $12,000 toward a 
lighting plant. 


ALBIA, IOWA—A. R. Jackson has been voted a franchise for 
a heat, light and power plant. 


LAPEER, MICH.—The council at a special meeting granted an 
electric light and power franchise to Frank J. Schlegel. 


LOUISVILLE, KY.—The board of trustees of Kuttawa has ordered 
the sale of an electric light franchise for a term of twenty years. 


HACKENSACK, N. J.—The Public Service Corporation has de- 


cided to reduce its charges for electric lighting throughout Bergen 
county. 


OKLAHOMA, ‘OKLA.—The contract for the installation of the 


electric lighting plant at Marietta, I. T., has just been let to Arnold 
& Weatherbee. 


IRON RIVER, MICH.—The Iron River council has declared car- 


ried the proposition to bond the village for $20,000 for an elec- 
tric light plant. 


JACKSON, MICH.—The Grand Rapids-Muskegon Water Power 


Electric Company has turned on the current from its power dam No. 
1 near Big Rapids. 


RAYMOND, WASH.—A force of men is at work setting poles 


for the new electric light plant. The plant will supply lights for 
Raymond and South Bend. 


NORTH BENNINGTON, VT.—It has been voted to adopt elec- 


tricity as a lighting power, and to enter into a contract with the 
Bennington Electric Company. 


PAINESVILLE, OHIO—The Commercial Electric Company has 


been sold to J. R. Curtiss, trustee, of Geneva. It will ask for a 
franchise to furnish lights for the city. 


STANDISH, MICH.—The electric companies which are to erect 
large dams on the Rifle river are busy getting options on the land 
lying along the river for many miles on each side. 


HOMER, LA.—The Homer town council has granted a fran- 
chise to Edward Saywer, of Ruston, to install an electric lighting 
system, the plant to be in operation within six months. 


TUSCALOOSA, ALA.—The city council at a recent meeting grant- 
ed a franchise to Robert Jemison and associates for water-works, 


electric light and gas plant and a street railway in the city of 
Tuscaloosa. 


SOUTH FRAMINGHAM, MASS.—Milford, at its adjourned 
annual meeting, voted to contract for one year with the Milford 


Electric Light and Power Company for fifty-eight arc lights at $90 
per light per year. 


ELDORADO, KAS.—The Eldorado Light, Heat, Ice and Power 
Company, capitalized for $50,000, has been granted a franchise to 


build a gas and electric light plant in Eldorado, and has been given 
a contract for lighting the streets. 


BAMBERG, S. C.—The board of public works has let the con- 
tract for the Bamberg electric light plant to the Electric Supply 
Company, of Savannah. The contract calls for a complete plant 
by August 1. There are to be thirty-one arc lights. 


MENDOCINO, CAL.—The Stanley Electric Light and Power 
Company has secured a water right on Alder creek, near Point 
Arena, and will install a plant at once. The current is to be used 


to furnish Point Arena, Greenwood, Albion and Mendocino with 
light. 


WEST CHESTER, PA.—The Edison Electric Illuminating Com- 
pany has ordered a 500-horse-power engine and generator. These 
new machines will be installed during August next, and all other 
improvements completed, so that the plant will be increased fifty 
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per cent in capacity before the busy season commences in the 
tall. 


EMINENCE, KY.—The Eminence electric light plant, which was 
put in operation some two years ago, has been closed down. While 
the service has been excellent, the plant lost money. It is thought 


that another company will soon be granted a franchise to operate 
a plant in Eminence. 


ALEXANDRIA, VA.—At a meeting of the city council the matter 
of the lease of the electric light franchise in Alexandria came 
up for discussion and both branches of council decided in favor 


of advertising for bids for the lease of the plant for a period of 
not more than thirty years. 


SPOKANE, WASH.—The Inland Power and Electric Company 
has acquired 20,000 horse-power at Albany Falls, Idaho; 20,000 horse- 
power at Hell Gate in the Columbia river, and additional power at 
Metalline Falls on the Pend d’Oreille river in Stevens county. The 
company is incorporated for $1,000,000. 


BELLOWS FALLS, VT.—The Fall Mountain Electric Light 
Company, the control of which is beld largely by William A. Rys- 
sell, of Lawrence, Mass., has bought the mill site at Gageville, 
a mile from Bellows Falls. It is understood the company will at 
once build a dam and install a power station. 


FORT DODGE, I0WA—The Fort Dodge light and power plant 
has been sold to a company of investors from Grand Rapids, Mich., 
represented by the banking firm of Childs, Hulswit & Company, of . 
Grand Rapids. The amount involved is over a quarter of a million 
dollars. The purchasers take immediate possession. 


ALBANY, N. Y.~The Hudson River Electric Power Company 
will move nearly all its offices to Albany on May 1, and make that 
city the central point from which it will direct its several plants 
and transact the growing business acquired in the territory. The 
company now has its offices in Albany and Glens Falls. 


LEBANON, PA.—The Hummelstown water plant, owned by a 
corporation capitalized at $45,000, and the Hummelstown electric 
light plant, owned by a corporation capitalized at $10,000, have 
been purchased by Allen K. Walton, of Hummelstown. Larger dyna- 
mos will be installed, and there will be other improvements. 

RIVERSIDE, CAL.—A movement is on foot which contemplates 
the building of a $250,000 electric plant to supply power to the 
Santa Ana valley. Among those who are interested in the project 
are the Riverside Trust Company, the Riverside Water Company, 


the Riverside Land and Irrigation Company and the Chase Nursery 
Company. — i 


VINCENNES, IND.—The annual meeting of the Vincennes Light 
and Power Company resulted in the election of this board: Ed- 
ward M. Deane, Dwight Smith, Benjamin P. Merrick and Harry 
B. Wales, of Grand Rapids, Mich.; Henry Frund, J. W. Emison, 


J. L. Bayard, Jr., R. E. Purcell, W. H. Vollmer and Charles Bierhaus, 
of Vincennes. 


PITTSBURG, PA.—To increase the revenue of the borough an 
addition to the Sharpsburg borough electric light plant is con- 
templated, council having authorized the erection of such an addi- 
tion and the installation of more machinery. The present plant 


has a capacity of about 2,500 incandescent lights, and it is intended 
to increase this to 5.800 lights. 


OGDENSBURG, N. Y.—Contracts have been awarded for the con- 
struction of a 1,100-horse-power plant in the St. Lawrence river canal 
around Duplatte Rapids by the village council at Morrisburg, Ont., 
to William Birmingham, of Ottawa, for $73,600. The village will 


supply the electric energy for a large tinplate plant that is being 
erected at Morrisburg. 


FORT LAWN, S. C.—The Southern Power Company, of Fort 


Lawn, S. C., has ordered from the Westinghouse Electric and 


Manufacturing Company, eight 4,000-horse-power electric generators, 
twelve 2,500-horse-power, oil-insulated, water-cooled transformers, 


and auxiliary apparatus. This order is probably the largest ever 
given in the south for that class of material. 


PHOENIX, B. C.—J. B. Henderson, who has been in charge of 
work on the substation for the West Kootenay Power and Light 
Company, has completed his task. The building has cost $20,000 
and will contain about $20,000 worth of apparatus. At the Granby 
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smelter, Grand Forks, and the British Columbia Copper Company’s 
smelter, Greenwood, exact duplicates of this substation will be 
built. 

ROME, N. Y.—At the annual meeting of the stockholders of the 
Rome E.ectrical Company the following directors were elected: W. 
W. Parry, W. R. Huntington, T. G. Nock, N. H. Jones and G. A. 
Clyde. At a subsequent meeting of the directors the following 
officers were elected: president, N. H. Jones; vice-president, T. G. 
Nock; secretary and treasurer, G. A. Clyde. 

RICHMOND, IND.—A syndicate of eastern capitalists has made 
an offer to purchase the Richmond municipal electric light plant, 
and has also agreed to pay $250,000 for it. In addition the syndi- 
cate agrees to bind itself by contract that it will not increase the 
rate for commercial lighting for a period of ten years, and also to 
make a less rate for street lighting than it now costs the city under 
the present arrangement. 

IRON MOUNTAIN, MICH.—At a meeting of the board of direc- 
tors, of the Iron Mountain Electric Light and Power Company, 
composed of O. C. Davidson, E. F. Brown, A. C. Cook, John T. 
Jones, James H. Cundy, George Irving, Jr., and L. T. Sterling, the 
following officers were elected to serve until the next regular 
meeting in July: President, A. C. Cook; vice-president, James H. 
Cundy; secretary and treasurer, L. T. Sterling; superintendent, 
George Irving, Jr. 

WORCESTER, MASS.—The Worcester Light & Equipment Com- 
pany, a new corporation formed to furnish light and power in 
Worcester under the H. H. Bigelow franchise, has been formed 
with a capital stock of $100,000, and its certificate of organization 
has been filed at the state house. Albert M. Thompson is president, 
William J. Hall, treasurer; Winslow H. Robinson, clerk, and Will- 
iam E. Lewis, Elmer E. Carpenter, Paul Potter and Henry Schoen- 
feld, of New York, are directors. 

PITTSBURG, PA.—Men interested in the development of the 
towns along the Allegheny valley, including Tarentum, Bracken- 
ridge, Springdale, Arnold and other boroughs, are preparing to 
launch a light and power project which, it is believed, will be oper- 
ated in connection with new traction lines now under construction 
from Pittsburg to Apollo and the Kiskiminetas and Upper Alle- 
gheny valley towns. Eventually the fleld of the power and light 
project will extend practically from Sharpsburg to Kittanning and 
Apollo. 


ENGINEERING SOCIETIES. 
PHILADELPHIA SECTION, AMERICAN ELECTROCHEMICAL 


SOCIETY—The Philadelphia (Pa.) section of the American Electro- 
chemical Society held a meeting on the evening of April 6, at which 
abstracts from a number of recent electrochemical papers were read 
and discussed. 

TORONTO BRANCH, AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—On Friday, April 27, at the School of Prac- 
tical Science, Toronto, Ontario, the Toronto branch of the American 
Institute of Electrical Engineers will hold its regular meeting. The 
institute paper, “Some Features Affecting the Parallel Operation of 
Synchronous Motor-Generator Sets,” will be abstracted by Mr. W. A. 
Bucke. 

BOSTON BRANCH, AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS—The Boston branch of the American Institute of Elec- 
trical Engineers held its monthly meeting on April 11 at the Tech 
Union, Boston, Mass. The subject of the evening was ‘Submarine 
Signaling Apparatus,” by Horace B. Gale. Mr. Gale gave a clear 
and interesting account of the installation of the apparatus, and 
cited as an instance where considerable loss might have been saved 
the ship Devonian, which went ashore near Boston a few weeks ago. 
If the ship had been equipped with this apparatus it would have had 
no trouble making port. 

ST. LOUIS BRANCH, AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—The St. Louis:-(Mo.) branch of the Ameri- 
can Institute of Electrical Engineers held a meeting on April 11 at 
the Engineers’ Ciub, Mr. A. H. Timmerman presiding. The even- 
ing was taken up with a discussion of the rotary converter substa- 
tion of the United Railways Company on Seventeenth and Locust 
Streets, which was visited on the occasion of the last meeting. 
Following this Mr. J. H. Finney read a paper on “Bimetallic Wire,” 
in which he described the new aluminum steel wire of the Pittsburg 
Reduction Company. After the meeting a buffet lunch, supplied 
through the courtesy of the Pittsburg Reduction Company, was 
served. 
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ELECTRIC RAILWAYS. 


DES MOINES, IOWA.—The Des Moines, Winterset & Creston 
interurban has been granted franchises in Creston and Macks- 
burg. 


PONTIAC, MICH.—Farnum Brothers, of Pontiac, are promoting 
an electric line to connect St. Charles, Alma, St. Louis and Ithaca 
and then run south to Owosso. 


WHITTIER, CAL.—At a city council meeting the city trustees 
granted a street railway franchise to S. W. Barton, agent for the 
Pacific Electric Railway Company. 


NAPA, CAL.—The Napa city council has passed an ordinance 
granting a franchise to the Napa & Lakeport Railroad Company to 
operate an electric road on the streets. 


TAMPA, FLA.—E. H. Kirkpatrick, of Johnson City, Tenn., has 
secured from the Tampa city council a franchise for an electric street 
railway on Florida avenue and La Fayette street. 


CHICAGO, ILL.—The Chicago city council has granted the North- 
western Elevated the right to trolleyize the St. Paul tracks from 
its limits to Evanston. This will open up a big territory. 


CLYDE, N. Y.—A franchise has been granted to the Rochester, 
Syracuse & Eastern Railroad Company to construct and operate 
an electric surface railroad through the roads and highways of 
Clyde. 


ASBURY PARK, N. J.—The Neptune city council has passed 
the ordinance giving to the Atlantic Coast Electric Railway Com- 
pany a franchise to operate on Main street of that borough for a 
term of forty years. 


TEMPLE, TEX.—A movement is on foot to build a trolley line 
between Temple and Marlin, and the proposition has taken tangible 
shape. Money has been secured to make preliminary surveys and 
collect the required data. 


LORAIN, OHIO—The Western Ohio Company has announced that 
it will build the missing link between Fostoria and Fremont, which 
will connect its main system with the Lake Shore Electric, com- 
pleting a through trolley system from and to Cleveland. 


ALBANY, N. Y.—The application of the Hudson Valley Railway 
Company for permission to increase its capital from $3,000,000 to 
$5,500,090, has been granted by the state board of railroad commis- 
sioners. The increase is to carry out projected improvements. 


BOISE, IDA.—It is reported that a company has been organized 
to generate electric power from the Little Salmon and arrangements 
are being made to build an electric railroad from Meadows to 
Lardo, at the foot of Payette lake, the finest summer resort in 
southern Idaho. 


‘LINCOLN, ILL.—The active work of track laying for the branch 
of the Illinois Traction system between Springfield and Lincoln 
will be commenced in April or May. The grading for the Springfield- 
Lincoln branch was completed some time ago, and the bridges have 
been constructed. 


LAPORTE, IND.—Announcement is made that the company has 
been financed which will immediately begin the construction of a 
line of road between Rochester, Ind., and St. Joseph, Mich., thus com- 
pleting another link in the system projected to unite Indianapolis 
with Grand Rapids. i 


HYATTSVILLE, MD.—Construction work on the Anacostia, Sur- 
rattsville & Brandywine Electric Railway has been begun on the 
District of Columbia section. It is thought that the road will be con- 
structed and thoroughly equipped within nine months, all surveys 
and preliminary work having been completed. 


ALBANY, N. Y.—The railroad commissioners have granted a 
certificate of necessity for the construction of a traction line, to 
the Geneva, Phelps & Newark Railway Company, connecting Ge- 
neva and Newark and passing through Phelps. The line, which 
will be fifteen miles in length, will be operated by power from 
Niagara falls. 


ALAMEDA, CAL.—The Alameda city trustees have granted F. M. 
Greenwood a franchise to construct an electric traction system to 
be operated in connection with a ferry line to San Francisco. Under 
the terms of the franchise. which is for fifty years, Greenwood and 
his associates will have to commence work and complete the project 
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within two years. The grantee and his assigns are prevented from 


transferring their privileges to any common carrier now operating 
in Alameda. | 


DENVER, COLO.—At the annual meeting of the Denver City 
Tramway Company W. G. Evans was reelected president, J. A. 
Beeler, vice president, and Thomas Keely, secretary and treasurer. 
Fred G. Moffat, Rodney Curtis, J. A. Beeler, W. G. Evans, S. M. 
Perry, Charles J. Hughes, Jr., S. F. Coulter and Thomas Keely were 
re-elected directors. 


RACINE, WIS.—The town board of Caledonia has granted the 
application of Manager John I. Beggs, of the Milwaukee Electric 
Railway and Light Company, for an additional electric railway fran- 
chise through that township. The line will run from the subway 
north to the Milwaukee county line, three and one-half miles, mak- 
ing a direct line to Carrollville and Milwaukee. 


GUTHRIE, OKLA.—For the operation of the Washita Valley 
Interurban electric railroad, Vice-President W. T. Croslen, of 
Shreveport, La., announces that water-power stations will be erected 
on the Pennington, Blue and Washita rivers, in the Chickasaw In- 
dian nation. About 50,009 horse-power will be necessary for run- 
ning the road and the various industries connected with it. 


ST. LOUIS, MO.—A company has been formed for the construc- 
tion of an interurban road from Decatur, Ill., to Mattoon and Sulli- 
van, and work will begin in the spring, the surveys having been 
made. New York capitalists are negotiating for the building of 
another interurban line from Decatur east to Tuscola, a distance 
of about thirty-five miles. The estimated cost of the line is $1,200,000. 


READING, PA.—The Ringing Rocks Electric Street Railway 
Company has changed its name to the Pottstown & Northern Railway 
Company. The officers elected were: Dr. W. B. Shaner, president; 
Ralph E. Shaner, secretary; H. M. Boone, treasurer, and Dr. J. F. 
Mentzer, of Ephrata; A. K. Shaner, Thomas Searles, H. M. Boone, 
Ralph E. Shaner, of Pottstown, and Cyrus Q. Guidin, of Reading, 
directors. 


MONTREAL, QUEBEC.—The Longueuil Electric Railway Com- 
pany will immediately begin to construct lines in various sections 
of the county of Chambly as the result of a decision of the Longueuil 
town council granting it a thirty-year franchise. The electric rail- 
way will reach Montreal by way of Victoria bridge, and on the 
city side connections will be made with the Montreal street railway. 
This line is expected to be in operation before autumn. 


DEFIANCE, OHIO.—It is stated that the Schoepf syndicate still 
holds an option on the Columbus & Lake Michigan railroad, which 
runs between Lima and Defiance. The intention is to convert the 
railroad into an electric line for passenger service, extend it north 
to Bryan to connect with the Toledo & Indiana, and south of Lima 
to connect with an interurban line into Columbus. This would 
give a direct route from Toledo to Columbus and Cincinnati. 


UPPER SANDUSKY, OHIO.—The connecting link between Cin- 
cinnati and Toledo will be constructed this summer, as the proposed 
electric railway from Marion to Findlay will make the line com- 
plete. The company to build the line has been organized, and 
the president, R. P. Hankey, of Detroit, and the secretary, G. W. 
Meeker, of Columbus, with other members of the company, have 
completed arrangements for the construction. The line will pass 
through Forest and Marseilles. 


BINGHAMTON, N. Y.—The Waverly, Sayre & Athens Traction 
Company has been bought by G. T. Rogers, of Binghamton, and 
Joseph A. Powers, of Troy, N. Y. These parties are also interested 
in the Elmira, Corning & Waverly Railroad, to which a certificate 
was recently granted by the railroad commissioners. It is under- 
stood that the Waverly road will be extended south to Towanda, 
and the Binghamton railway, of which Mr. Rogers is president, is 
now being extended to Oswego. 


GADSDEN, ALA.—Incorporation papers have been filed by the 
Gadsden Railway, Light and Power Company, the stockholders 
of which are George H. Schuler, E. T. Schuler and O. R. Hood. This 
is a subsidiary company of the Alabama City, Gadsden & Attalla 
Railroad Company, and is formed for the purpose of carrying out 
extensions and improvements in the present street railway and city 
lighting facilities. The proposed new street railway line will have 
for its terminals Attalla and Gadsden. 
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HOUSTON, TEX.—Actual work upon the La Porte branch of 
the Houston-Galveston interurban has been commenced at La Porte. 
Officers of the company state that the work will be prosecuted dili- 
gently and that the interurban for Houston and Galveston is a cer- 
tainty. The following are those at the head of the enterprise: 
President, J. O. Ross; vice-president, H. C. House; secretary, F. L. 
Dana; treasurer, J. S. Rice; general attorney, O. T. Hold; land com- 
missioners, W. E. Scott, Hyman Levy, E. C. Barrett and W. J. 
Moore. 


MARTINEZ, CAJ..—Following the filing of articles of incorpora- 
tion in San Francisco by the Martinez & Contra Costa railroad it is 
reported that it is the intention of the incorporators to build an 
electric road from Martinez to Antioch, Byron Springs and through 
the San Ramon valley to connect with the Key route in Berkeley. 
The Martinez & Contra Costa railroad has a capital stock of $100,000, 
of which $5,000 has been subscribed by the following directors: 
Purcell Rowe, M. R. Jones, A. H. Flynn, W. A. Tolchard and Carl A. 
Johnson. 


SAN FRANCISCO, CAL.—The Central California Traction Com- 
pany, which has just built nine miles of electric road in Stockton, 
is to immediately build a line eighteen miles long between the latter 
city and the town of Lodi. The directors and large stockholders 
of the company consist of Mortimer Fleishhacker, Alden Anderson, 
H. Fleishhacker, H. H. Ferns, F. W. Smith, H. H. Griffiths, W. J. 
Bartnett, J. Dalzell Brown, John Treadwell, Fred M. West and 
David M. Walker. At a recent meeting it was decided to issue 
$1,500,000 worth of bonds. The latter will be sold, and the proceeds 
used for extensions, including the Lodi line. 


CUMBERLAND, MD.—The charter rights and franchises of the 
Somerset County Street Railroad Company have been sold to a 
syndicate headed by Charles H. Jennings, of Jennings, Garrett 
county, Md., who a few weeks ago secured a franchise of the 
streets of Salisbury and Meyersdale for a proposed electric line 
between Frostburg, Md., and Johnstown, Pa., to connect at Frost- 
burg with the system running between the latter point and Cumber- 
land. The Somerset concern took out a charter two weeks ago for 
& proposed line from Paint Creek to Rockwood, paralleling the 
Somerset and Cambria branch of the Baltimore & Ohio Railroad. 
Geo. R. Scull and William H. Ruppel, of Somerset, retain an inter- 
est in the syndicate. 


BALTIMORE, MD.—Mr. George T. Bishop, who is directing the 
affairs of the Washington, Baltimore & Annapolis Electric Railway 
Company, announces that the contract for grading, ballasting and 
the track laying of this line has been awarded to the Fidelity 
Construction Company, of Detroit. The work will include only that 
portion of the line from the city limits of Baltimore to the boundary 
line of the District of Columbia. The work in this territory 
will begin as soon as the weather permits, and it is to be completed 
in twelve months. The road is to be a trolley line to connect 
Baltimore and Washington. On completion a thirty-minute schedule 
will be maintained between the two cities. The company now pos- 
sesses all the privileges it needs in the intervening territory between 
the two cities, having secured all the desired rights of way in 
the counties through which it passes. It also has an entrance into 
Washington, and has made satisfactory arrangements with the 
United Railways system to reach its terminal station in Baltimore, 


conditional upon the sanction of the city council. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


COLUMBUS, OHIO—The United States Electric Porcelain Com- 
pany, of Findlay, has been incorporated with a capital of $25,000. 


ALBANY, N. Y.—The Associated Gas and Electric Company, 
Penn Yan, has been incorporated to manufacture engines, boilers, 
dynamos, motors, gas apparatus, etc., with a capital of $1,500,000. 


The incorporators are Ebezer M. Treman, Thomas W. Summers and 
William T. Morris, all of Ithaca, N. Y. 


SAN JOSE, CAL.—Articles of incorporation of the Blake 
Brothers Electrical and Fixture Company have been filed with the 
county clerk. The company is formed for the manufacture and 
sale of electrical supplies. Its principal place of business is San 
Jose. The amount of the capital stock is $25,000. Of this $7,000 
is subscribed by the incorporators, F. T. Blake, John H. Blake, John 
Frank, T. E. Baker and L. E. Baker. 


April 21, 1906 


PERSONAL MENTION. 


MR. JOSEPH C. FRANCE has been elected general counsel 
of the United Railways and Electric Company, Baltimore, Md. 


MR. ROBERT M. LEWIS has been appointed manager of the 
Southern Bell Telephone and Telegraph Company's exchange at 
Anderson, S. C. Mr. Lewis has been with the Bell company for a 
number of years, holding different positions. 


MR. JULIUS C. CALISCH, who for several years has been mana- 
ger of the Buffalo (N. Y.) branch of the General Electric Company, 
has been selected as general manager of the new company which is 
to create an electrical system between Buffalo, N. Y., and Erie, Pa. 


MR. FREDERICK A. J. DUNWICK has been appointed the mana- 
ger of the Pulaski (N. Y.) exchange of the Black River Independent 
Telephone Company. It is expected that a direct line between 
Pulaski and Syracuse will soon be built by the Black River com- 
pany. 

MR. T. M. MESTON, second vice-president of the Emerson Elec- 
tric Manufacturing Company, St. Louis, Mo., was a visitor to New 
York this week. Mr. Meston is one of the enterprising electrical men 
of the West, and is looking after some of the company’s extensive 
eastern interests. 


MR. H. B. WALES, manager of the Salisbury-Spencer (N. C.) 
Electric Railway and Light Company, has resigned. Mr. Wales has 
been doing some remarkable work in improving the efficiency of the 
street car lines in Salisbury, and will now assume charge of a num- 
ber of plants affording him larger possibilities. He will be suc- 
ceeded by Mr. James A. Trimble, of Grand Rapids, Mich. 


MR. FRANK H. TAYLOR has severed his connection with the 
Westinghouse interests, of which he has been for the past eight 
years one of the most prominent officials, especially as the vice- 
president of the Westinghouse Electric and Manufacturing Com- 
pany in charge of commercial operations. It is understood that 
he proposes to enjoy a well-earned rest after his extremely active 
life of recent years before taking up any new line of work. His 
nany friends will wish him a thoroughly enjoyable vacation and 
welcome his return to active business. 


MR. ADELBERT O. BENECKE, chief engineer of the American 


Instrument Company, Newark, N. J., was born July 31, 1855, in. 


Elbing, Germany. After graduating from the college at Elbing he 


entered the University of Koenigsberg, Prussia, where he studied 
mathematics and natural philosophy 


from 1876 to 1879. During this 
period he was an assistant in the 
physical laboratory, under Professor 
W. Voight, and assisted Professor 
Luther in the astronomical observa- 
tory. He also served an apprentice- 
ship in a shop where instruments of 
precision were manufactured. At 
the University of Berlin, under 
Helmholtz, Kirchhoff, Weierstrass, 
Kummer and others he continued 
his studies from 1879 to 1881. He 
then undertook the manufacture of 
scientific instruments in Berlin. 
His combination of theoretical 
knowledge and mechanical ability 
made his service eagerly sought for 
in Germany at that time, and his 
advice was also sought by many 
scientists interested in research work for which special apparatus 
was required. Coming to the United States in 1889 he became asso- 
ciated with the Weston Electrical Instrument Company at Newark, 
N. J., remaining for fourteen years as chief electrician and assistant 
to Dr. Edward Weston. He was in charge of the laboratories and 
the designing and experimental work of the company, and partici- 
pated in the research work carried on by Dr. Weston. He also 
acted as expert in numerous patent suits. Several inventions 
relating to electrical measuring instruments and kindred objects 
have been patented by Mr. Benecke. From July, 1904, to April, 
1905, he traveled through Europe for the purpose of studying 
physical and electrical laboratory methods and equipments. Mr. 
Benecke is a member of the American Institute of Electrical 
Engineers, 


MR. ADELBERT O. BENECKE. 
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BLECTRICAL SBCORITIBS. 


Hope for a spring bull movement is based largely on expecta- 
tions of a gradual easing of money rates. The great demand for 
money from the interior, the bank deficit of the previous week, and 
the scarcity of gold importations, produced a high money market 
which, during the first half of the week, made the rates for loans 
almost prohibitive. The plan outlined by Secretary Shaw went a long 
way toward bringing about monetary ease, and at the close of the 
week rates had dropped to a new low point, and a substantial sur- 
plus had taken the place of the deficit at the beginning of the week. 
Speculative interest in the coal labor situation has steadily dimin- 
ished, and even the practical suspension of negotiations between the 
anthracite operators and the miners has had only a weak market 
reflection. General trade prosperity shows no signs of abatement. 
The reports from most of the important railroads show good gains, 
and overcome any adverse influence which might have been expected 
from the poor showing of the Big Four system and the Long Island 


Railroad. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 14. 


New York: Closing. 
Allis-Chalmers common............-seeeeees 21 
Allis-Chalmers preferred..............cscees 5644 
Brooklyn Rapid Transit...........c.ceeseee 87% 
Consolidated Gas..........cc cece cece ccccees 139% 
General Blectric.......... cece ccc cece ccvece 171 
Interborough Rapid Transit.............e.ee0. 230 
Kings County Blectric...........-..esceeees 165 
Mackay Companies (Postal Telegraph and f 

Cables) COMMON.........--.ceececseces 643 
Mackay Companies (Postal Telegraph and 

Cables) preferred...........eseeeeeeeee 73% 
Manhattan Elevated.............cccceeceees 153 
Metropolitan Street Railway..............-+- 116 
New York & New Jersey Telephone........ 147 
Western Union......... cc cece vccecccscvces 9214 
Westinghouse Manufacturing Company...... 160 


The records for the first three months of business in 1906 end- 
ing March 31 show a large increase over the same period of last year 
in all the Westinghouse companies. The business at the electric 
works in East Pittsburg has never before equalled the present re- 
ports. 

A special meeting of the Interborough-Metropolitan Company’s 
stockholders will be held April 27 at 12 o'clock, noon, for the purpose 
of voting upon a proposition to alter the certificate of incorporation 


of the company. 


Boston: Closing. 
American Telephone and Telegraph......... 138% 
Edison Electric Illuminating................- 247 
Massachusetts Blectric.......... cece econ cen 


New England Telephone..............+-+++-:> 
Western Telephone and Telegraph preferred. 89 


Directors of the New England Telephone and Telegraph Company 
have declared the regular quarterly dividend of 1% per cent, pay- 
able May 15 to stock of record April 24. Transfer books close from 
April 26 te May 7. The company will hold a special meeting May 7 
to authorize an increase in capital stock from $30,000,000 to $50,- 


000,000. 


Philadelphia: Closing. 
Electric. Company of America............... 11% 
Electric Storage Battery common............ 78 
Electric Storage Battery preferred........... 78 
Philadelphia Electric. .............cceeeeeee 8&%, 
Philadelphia Rapid Transit...... vf Be arn cota nines 28% 
United Gas Improvement............-.. wees 94% 


The annual report of the Philadelphia Electric Company for the 
year ended December 31, 1905, is as follows: gross, all sources, 
$4,164,113; operating expenses, taxes and fixed charges, $3,353,097; 
surplus, $811,016; dividends, $499,935, leaving a balance of $311,081, 
as compared with $300,522 for the previous year. The previous sur- 
plus was $1,100,656, making the total surplus $1,411,737. The stock- 
holders~of the company have reelected the old board of directors. 


Chicago: Closing. 
Chicago Telephone.............0 cee cesceens 113 
p Chicago Edison Light...........ssesesereen. 156 
Metropolitan Elevated preferred............. 68 
National Carbon common.........ssssessses. 91 
National Carbon preferred...............--: 116 
Union Traction common..............+-++-6: = 


Union Traction preferred...........00+-e8% 
Chicago Edison Company's directors have declared the regular 


quarterly 2 per cent dividend, payable May 1. Books close April 
23 and reopen May 2. 


i nee se 
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INDUSTRIAL ITEMS. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is call- 
ing attention to the “O. K.” weatherproof wire, and also to Pack- 
ard lamps, for which specialties it is the general western agent. 


THE WESCO SUPPLY COMPANY, Seventh street and Clark 
avenue, St. Louis, Mo., is calling attention to its porcelain special- 
ties. A special price card is being sent to the trade. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., has removed from its New York office to 
larger quarters at No. 42 Broadway. ‘The telephone numbers are 
3731, 3732 and 3733 Broad. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., is distribut- 
ing a neat booklet entitled “Where Neatness Counts as Against Any 
Old Thing.” This calls especial attention to attachment plugs and 
standard sockets. The company has also issued price list No. 6. 
descriptive of Paiste electrical specialties. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, Ill., 
has ready for distribution a series of jobbers’ price lists, which will 
be sent to jobbers writing on their own letterheads. These lists 
give special prices on the Allen soldering specialties. 


MR. N. D. MACDONALD, of the Electrical Testing Laboratories, 
New York, is dividing his time this month between the Locke 
Insulator Works, Victor, N. Y., and the Thomas Insulator Works, 
Lisbon, Ohio, inspecting and testing thhigh-tension insulators for 
several transmission plants in the West. 


THE NEW YORK TELEPHONE COMPANY, New York city, is 
distributing its very attractive calendar, which shows three months 
at a glance. This gives the preceding month, the present month, 
and the month following. Upon each calendar pad there is a sug- 
gestion concerning the advantages of the telephone. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J.. 
tn the April issue of “Graphite,” publishes an analysis of a test 
made by Professor Goss, of Purdue University, demonstrating the 
value of Dixon’s flake graphite as a lubricant, and its mechanical 
affinity for metallic surfaces. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has published a bulletin entitled “Spring Painting.” This company's 
graphite paints are used in very large quantities for structural paint- 
ing of every character. It is announced that as a paint pigment 
this flake graphite has remarkable preservative and wearing quali- 
ties. 


THE MECHANICAL RUBBER COMPANY, Cleveland, Ohio, has 
recently published a very handsome catalogue descriptive of the 
“Marco” packings, manufactured at the company’s Cleveland rubber 
works. The illustrations in this catalogue are made directly from 
the raw product, and are shown just as the material appears, without 
retouching or reengraving. á 


M. W. DUNTON & COMPANY, Providence, R. I., announce ihe 
establishment of a New York office for the sale of “Nokorode,” with 
William Timanus McDowell, 51 Liberty street, where a full stock of 
“Nokorode” in all sizes of boxes will be carried. New York cus- 
tomers will in this way secure quicker deliveries and at the same 
{ime save transportation expenses. 


G. M. GEST, the expert subway contractor, New York and Cin- 
cinnati, has obtained control of the Rundle patented graphic chart 
system for recording underground and overhead cable data. This 
system of charts has been adopted by the largést conduit users in 
the United States. Further data concerning this cable chart and ils 
uses can be secured by making application at any of G. M. Gest’s 
offices. 


E. B. LATHAM & COMPANY, New York city, announce their 
\emoval to 4 Murray street, corner Broadway, where the entire 
building of seven floors has been leased. The added space will 
enable them to serve their customers more promptly than hereto- 
fore, and the stock will be more than doubled. A complete line of 
electric light, railway, telephone, telegraph, automobile and house 
goods supplies will be carried. 


THE ELECTRIC CABLE COMPANY, Bridgeport, Ct., will have 
jtg new factory completed the latter part of April. A reception will 


Vol. 48—No. 16 


be given on the date of its completion to the members of the Bridge- 
port board of trade, to the employés of the company and to the engi- 
neers and workmen who were at work on the building. The plant 
will be devoted to the manufacture of ‘“Voltax,” the new insulating 
compound made by this company. 


THE STANDARD CHEMICAL COMPANY, Cincinnati, Ohio, is 
placing on the market its “Imperial” flux in stick form. ‘The 
“Imperial” soldering paste manufactured by this company has 
been well rec2zived and is in constant use all over the country. 
The company expects that “Imperial” flux in stick form will be 
as Weil received and will meet the demand which has been experi- 
enced for the flux in this shape. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., announces that its erecting department 
for Manhattan borough, which until recently was located on the 
nineteenth floor of the Trinity Building, has been moved to the 
Fuller Building, corner Twenty-third street and Broadway, New York 


city. More space was needed for the department, and the uptown 


location is more suitable and convenient for the construction work. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has completely outgrown its present quarters and has 
bought a tract of land fifteenm acres in extent just outside of the 
city. Messrs. Dodge & Day, Philadelphia, Pa., have been engaged to 
lay out the plant, design the buildings and select the necessary 
equipment. The preliminary layouts have been submitted. and the 
buildings decided upon. Work will be started at once and about one- 
third of the ground will be covered by buildings before the end of 
the present year. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
ready for distribution a new series of literature, including filer-No. 
2176, descriptive and illustrative of universal sockets, shades and 
portables; flier No. 2177, multiplex lightning arresters, shunt resist- 
ance, multigap type. The General Electric fan motor catalogue for 
1906 is printed in very handsome style, the cover being particularly 
good. Bulletin No. 4434 describes the “G. E. M.” high-efficiency, 
high-candle-power incandescent units; bulletin No. 4436, direct and 
alternating-current automatic carbon break circuit-breakers, type 
C, form G; bulletin No. 4437, General Electric straight air-brake 
equipments. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, through its Philadelphia (Pa.) branch, has recently 
completed two of the season’s largest contracts for the installation 
of its various pipe coverings in the plants of the Marlborough- 
Blenheim and the Denis hotels, at Atlantic City, N. J. In the plant 
of the former all of the hot, salt and fresh-water pipes are covered 
with the “J-M” moulded, and all steam pipes with the “J-M” eighty- 
five per cent magnesia covering. In the Denis the entire heating 
system is covered with “J-M” three-ply asbestos air-cell covering, 
and the high-pressure work with eighty-five per cent magnesia. 
These coverings are only a few of the many standard coverings manu- 
factured by this company. A neat and attractive booklet has re- 
cently been issued entitled “Pipe and Boiler Insulation.” This 
book will be sent to interested parties upon request. 


LEGAL NOTES. 


$500,000 SUIT FOR BUSINESS DAMAGES—MTr. George Camp- 
bell, president of the Germania Lamp Company, has instituted 
suit in the United States Circuit Court, Southern District of New 
York. against the Edison Electric Light Company, alleging business 
damages: to the extent of $500,000. The plaintiff says that in 
consequence of suits against him by the defendant company for 
alleged infringement of United States patent No. 444,530, and in 
consequence of the actions of the servants of the defendant cor- 
poration, he was financially ruined. 


WIRELESS TELEGRAPH LITIGATION—In the United States 
Circuit Court for the Southern District of New York, in the suil 
of the National Electric Signaling Company versus the De Forest 
Wireless Telegraph Company, et al.. an opinion has been handed 
down by Judge Wheeler, reaffirming his original decision in the 
litigation between these two companies. He holds that certain 
modified forms of the Fessenden liquid barreter, made, used and 
sold by the defendants, are an infringement of the patent and 4 
violation of the injunction that had been granted against the 
defendants in that suit. 
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THE DISASTER AT SAN FRANCISCO. 
Along with every other industry the electrical fraternity has 
suffered a severe financial loss through the earthquake and con- 
flagration which overwhelmed San Francisco, Cal., last week. 
The telephone and telegraph, electric light and power, and street 
railway companies alike suffered to an enormous extent. 
San Francisco has happily an electrical supply more than 
large enough to satisfy all its demands available from the hydro- 
electric power stations situated in the hills, no report of damage 


to any of which has come to hand as yet. In rehabilitating 
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the electrical service the matter will be simplified, as all that 
will be necessary will be the restoration of the low-tension dis- 
tributing system supplied by substations. 

Finally, it is only right that a note of praise be sounded 
for those loyal servants of the public, the telegraph operators, 
who, driven from post to post by the shock of the earthquake 
and the advance of the conflagration, maintained lines of com- 
munication from the very beginning of the disaster, when the 
lines were temporarily disabled, working night and day until 
the complete restoration of service was possible. 


By the accidental death of M. Pierre Curie, who was kiiled 
in Paris, Thursday, April 19, the scientific world loses one of its 
foremost experimentalists. No discovery in science of recent 
years has attracted more widespread attention than that of radio- 
activity, and with this work the names of Professor and Mme. 
Curie are inseparably connected. Attracted by Becquerel’s an- 
nouncement of photographic action, produced apparently by some 
agent other than light, they threw themselves enthusiastically 
into the investigation of this phenomenon. Although hampered 
by lack of means, their great skill in research work and their 
unquenchable enthusiasm brought forth results of the utmost 
importance. They not only separated from that complex mineral, 
pitchblende, the radioactive material, but they differentiated 
between several constituents, and presented the chemical world 
with two new elements. This was a mighty accomplishment, but 
to the scientific it is overshadowed by their announcement that 
radioactive materials continually give out energy. This announce- 
ment, when made, seemed contrary to a fundamental law of 
physics, and although later work seems to have brought the new 
discoveries into accord with physical law, it has been at the 
expense of chemical theory. 

These results, although the more striking, by no means repre- 
sent all that Professor and Mme. Curie have accomplished, for 
through their indefatigable labors constant advance was made in 
the new branch of science and important facts reported at fre- 
quent intervals. Undoubtedly, much more work would have 
been accomplished had he been spared, for he was only at 
the height of his career. The world has therefore suffered a 
severe loss, for men with his rare combination of experimental 
skill and patience can ill be spared. | 

It is a noteworthy fact that in spite of the important work 
done by Professor and Mine. Curie, their name is connected 
with radioactivity only by association, and not directly. Their 
modesty led them to find in other ways names for the new 
elements, and the scientific world has followed their lead. It is 
to be hoped that ere long some appropriate way of commemorat- 


ing the work of this great man will be found, 
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UTILIZING NATURAL ENERGY. 

An interesting article on the utilization of natural energy 
is contributed by Dr. Louis Bell to Casster’s Magazine for April. 
In this Dr. Bell discusses our fuel resources, calling attention 
to the rate at which they are being exhausted, and then examines 
the country to determine the relative values of different sections 
with respect to other sources of power. The first of these 
to be considered is water power, of which there are five regions: 
that of the New England states, the Appalachian region, which 
embraces the section of the country traversed by the Allegheny 
and Blue Ridge mountains; the upper lake region, to the south 
and west of lake Superior; the Rocky mountain region, which, 
however, is rather uncertain as to its importance and its size; 
and the Pacific coast region, a section which has already been 
fairly well developed. The importance of these different regions 
varies not only as regards its location to industrial centres, but 
with the topography of the ground and with the annual rainfall. 
In the latter regard the Appalachian power area is particularly 
fortunate, while the New England area is, in general, of a 
character making development more easy. 

Dr. Bell then calle attention to a phase of the problem not 
generally appreciated: wherever there is an elevated area there 
18 always a possibility of impounding the rainfall, and in this 
way creating a source of power. For example, an area of one 
acre stored one foot deep with water which is utilized by wheeis 
having an efficiency of eighty per cent will produce about 1.1 


horse-power-hours for each foot of available head; therefore, a. 


1,000-acre pond stored ten feet deep, with an effective head of 
500 feet, will make available 5,500,000 horse-power-hours—about 
1,800 horse-power steadily for a working year of 3,000 hours. 
In order to store the water ten feet deep a considerable watershed 
is required, diminishing, however, in area with the increase 
in the rainfall; but a good allowance must be made for seepage 
and evaporation. The southern Appalachian region, on account 
of its heavy rainfall and the mountainous country, is particu- 
larly suitable for developments of this character. Assuming that 
one-half the rainfall goes into storage, and allowing a rainfall 
of forty-eight inches, requires 5,000 acres of watershed to fill 
the 1,000-acre pond. Allowing, however, for evaporation and 
seepage would make it advisable to double the area of the 
watershed ; but generally land in the mountains is cheap, so that 
this item would not be very great. It is interesting to note 
that there is at the present time in Vermont a water power of 
this kind which corresponds approximately to the figures just 
mentioned. The pond has an area of 800 acres and the drainage 
area is about 10,000 acres. 

Another source of power which can be utilized practically 
is sunshine. This is particularly valuable in the West where 
rains are few and the country flat. About 100 square feet of 
reflecting surface is in general required to develop one horse- 
power, and already equipments of this kind with an output of 
ten horse-power have been erected for irrigating purposes. 

The .wind is another available source of power, and will 
probably be used more and more in country districts. Unfor- 
tunately, the variable character of the wind interferes with its 
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most effective development. The average velocity is low, so 
that large wheels are required if the output is to be considerable; 
but a large wheel is very liable to damage or even destruction 
during a storm. Winds can not be considered as reliable sources 
of power unless some means of storing energy be added. 

Two other sources of power are mentioned. These are the 
tides and the waves. The latter have been utilized in one or 
two cases, but can not be considered important. The difficulty 
in utilizing tides is due to the fact that they are not available 
continuously, but only periodically, and, in order to obtain 


-a continuous output large storage basins, involving generally 


great expense, would be necessary. The most suitable place for 
such an undertaking is the Bay of Fundy, where the rise is 


about forty feet; but to dam this inlet would be a stupendous ~ 


undertaking which we are not yet ready to attack. 

Taking into consideration all these sources of power, it is 
evident that considerable as they are they have their limits. 
We can not look forward to an inexhaustible power supply, 
and some day we will reach the limit. This will, of course, 
happen after our enormous coal supplies have been exhausted, 
but when that day comes Dr. Bell sees no help for us except 
a migration toward the warmer regions of the country. It is 
worth recalling that by far the greater part of our fuel to-day 
is used purely for heating purposes and not for power. It may 
also be mentioned that in general the energy which we utilize 
in nearly all processes eventually escapes as heat, and if we 
could save and store this heat for use as needed, this would 
be getting a double service out of our power supplies and thus, 
in effect, increasing their output. 


LAMP FIXTURE IMPROVEMENT. 

At a recent meeting of the Illuminating Engineering Society 
the statement was made that the manufacturers of lamps and 
shades would have to do the best they could with the outlines of 
the fixtures adopted by the makers of the latter. To this Mr. 
E. L. Elliott replied that the argument was wrong in principle; 
that since the fixture was primarily to support lights, it should 
first of all be a mechanical device, and, secondly, decorative; 
therefore the fixture should be designed, first, to give satis- 
factory service, and then it may be made beautiful. A prin- 
ciple laid down by Ruskin is that useful devices may be made 
artistic, but mere decorations should never be made useful. One 
occasionally comes across lighting fixtures showing no reason 
for their design, unless it be an outline handed down from 
some old gas chandelier, and which are miserably adapted for 
supporting incandescent lamps; and this is the stranger since 
little effort seems to have been made to take advantage of the 
opportunities offered by this lamp. Of course, exceptions are 
seen occasionally. Indeed, some very beautiful electroliers were 
exhibited at the St. Louis Exposition. There is no other illumi- 


nating agent which offers such freedom in design. There is no 
necessity to place the lamps just so, no flame to be avoided; 
in fact, so far as the fixture itself is concerned, the lamp is almost 
ideal. It remains for those who construct these accessories to give 
us something useful and beautiful, something more than a mass 
of brass and glass. 
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A POSSIBLE APPLICATION OF THE ZEEMAN EFFECT. 

An instructive lecture was delivered recently before the Royal 
Institution, of London, by Professor P. Zeeman, whose name 
is connected with an important discovery in physical optics. 
The first work in this branch of physics was done by Faraday 
in 1845, when he showed that the plane of polarization of light 
is rotated by a magnetic field. Faraday, however, was not 
able to establish any action of the magnetic field upon the 
source of light, nor could he detect any change in the spectrum 
lines due to the same cause. It remained for Professor Zee- 
man, when studying the effect of reflection of light from mag- 
netized iron mirrors, to discover that certain parts of the 
spectrum are affected by the field. He noticed that the two 
sodium D lines apparently became broader when a magnetic field 
was intense. The change was slight, but it was greater than had 
been expected. By pushing this investigation further Professor 
Zeeman was able first to broaden the sodium lines to three times 
their original width, and finally to split up many of the single 
spectrum lines into doublets, triplets, or even higher numbers. 
He has also split up in the same way the dark absorption bands 
of certain vapors, and it is this broadening out and splitting up 
of the lines of the spectrum by the magnetic field which is 
known as the Zeeman effect. 

A complete explanation of all the phenomena obtained in 
this field can not yet be given, but the most satisfactory is 
presented by the electron theory, due to Lorentz. Light is gen- 
. erally admitted to be vibrations of something in a plane at 
right angles to the direction of propagation. Such vibrations 
may be rectilinear, or they may be circular, having either of 
two directions of rotation. Assuming a complex vibration made 
up of all three of these motions, and the vibrating bodies to be 
electrons or small particles of matter carrying electric charges, 
a magnetic field parallel to the ray would act upon them 
in different ways. Upon those particles oscillating in straight 
lines it would have no effect. On the other hand, of the two 
particles, one having a circular vibration to the right and 
the other to the left, there would be a tendency to accelerate 
the one and to retard the other. Thus, although the frequency 
of the three vibrations might have been the same before reach- 
ing the magnetic field, after passing through it there would really 
be three frequencies, slightly differing from one another. A 
spectrum line due to such vibrations would therefore be split 
up into three separate lines after passing through a magnetic 
field, provided, of course, the field was sufficiently intense and 
other conditions were suitable. This explanation, however, does 
not account for all of the phenomena, though further research 
will doubtless aid much in explaining obscure points. 

So far the work has been purely scientific, no practical 
value having been derived ; but there is a possibility of utilizing 
this effect, as was pointed out during the lecture. The degree 
of separation of the two or more parts of a line depends, of 
course, upon the strength of the magnetic field, and hence this 
means would be very convenient for measuring the intensity of 
magnetic fields, were it not unfortunately true that the spectro- 


scope is not a convenient instrument for every-day work. A 
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simpler type of instrument might possibly be devised which 
would meet the requirements. Could this be done, a valuable 
tool would be added to the already excellent equipment of the 
electrical engineer. 


—— —— -mme 


RUBBER INSULATION. 

The wonderful mechanical and electrical properties of rub- 
ber places it in a unique position in the mechanical and electrical 
industries. For certain uses no material has been found which 
can take its place, and, unfortunately, the uses for it are increas- 
ing more rapidly than is the supply, hence it is becoming more 
and more necessary to find a material which can take its place 
for certain purposes. The present situation is discussed very 
clearly in the India Rubber World (New York) for April. 
Stress is laid upon the importance of using rubber only where 
it is essential. Some years ago when rubber was the only high- 
grade insulating material available adulterants were largely used 
to produce a cheap insulation, but these were unsatisfactory. 
What is.needed is not a substitute rubber, but a substitute for 
rubber. A little later it was realized that for certain purposes, 
such, for example, as high-tension conductors which are laid in 
conduits underground, although rubber was an excellent mate- 
rial, it was not necessary, since dielectric strength could be 
obtained in other ways, and the mechanical properties of rubber 
were of no particular advantage. This led to the introduction 
of paper-insulated cables, which have so greatly reduced the cost 
of underground transmission lines and relieved the rubber sup- 
plies of a very considerable drain. Practice has also changed 
in the construction of high-tension lines with the increase in 
pressure. It was soon realized that when one goes to 20,000 
or 40,000 volts an insulating covering on the wires is of no 
particular value; in fact, it may become a source of danger to 
life, so that it is not only cheaper, but better to use bare wires 
wherever this construction does not add to the danger of neigh- 
boring conductors. For interior house wiring, however, rubber. 
insulation is of great value, and it will probably be demanded 
for some time to come. To supply this one field of the elec- 
trical industries alone puts a severe burden upon the rubber 
industry. 

Although the electrical industries have, in a sense, decreased 
the demand which they made for rubber insulation, the demand 
in other lines of work has increased so rapidly that an increase 
in the supply is very urgently needed. It is to be hoped that 
the large rubber plantations which have been started during 
the last few years will soon begin to give favorable accounis 
of themselves. Artificial substitutes have not yet been satisfac- 
torv, but there is no reason why we should yet give up hope of 
relief in this direction. It is a problem for the chemists, and 
one well worthy of more attention. Sources of rubber other than 
those now depended upon have been sought in many countries, 
and occasionally success has been reported; but further trial 
has generally led to disappointment. As the necessity for relief 
becomes the more urgent the endeavor to supply it will be greater, 


and it is to be hoped will be successful. 
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Advance in Electrical Work Lessens 
the Fire Risk. 


Mr. C. J. H. Woodbury, Boston, Mass., 
in an address before the Profite Club, an 
organization of insurance men, in Man- 
chester, N. H., on the subject, “Electrical 
Fire Hazard,” recently said: 

The early installations of electric light- 
ing plants, whose circuits were upon in- 
sulated wires with earth return, caused 
numerous happenings which alarmed the 
underwriters. An investigation by a tech- 
nical representative of several insurance 
companies and by those of the electric 
lighting interests was held, wherein the 
various incidents which had been the 
causes of fires were experimentally re- 
peated, and new methods for the installa- 
tion of plants were prepared on behalf 
of the underwriters. It was thus noted 
at the very inception of the commercial 
applications of electricity to interior light- 
ing that the hazards could be minimized 
by arrangements which would improve 
rather than impair the operative condi- 
tions of the plant. The feature of divest- 
ing a process of its dangerous elements 
initiated in a new principle in fire insur- 
ance, which has been widely extended in 


the technical treatment of various hazards, 


particularly those of manufacturing proc- 
esses. These electrical rules were extend- 
ed along the lines of the advance of elec- 
trical applications and various technical 
organizations, municipalities and local 
boards of underwriters, even individuals 
and manufacturers, prepared rules whose 
differences in unessential demands and de- 
ficiencies in specifications were sufficient 
to cause unnecessary vexations and fre- 
quent embarrassment, especially to the 
manufacturing and operative electrical in- 
terests. 

In March, 1896, the national conference 
on standard electrical rules assembled in 
New York for the purpose of preparing 
a code, embodying specifications covering 
the conditions of safety in a manner equit- 
able to all the interests involved. ‘The 
various rules were diligently compared and 
their provisions criticised, and the reports 
of these meetings with an extensive cor- 
respondence containing suggestions, were 
referred to a committee which prepared 
the national electrical code, which was 
adopted by the national board of fire un- 
derwriters and promulgated by them. 

It is submitted that this code repre- 
sents a wider consensus of opinion upon a 
question of science applied to the service 
of mankind than was ever given concur- 
rently to any similar question. These rules 
are anomalous in their functions. Thev 
set forth conditions governing methods of 
construction, installation and operation of 
electrical plants, and their specifications 
receive the utmost consideration from those 
to whom they apply. 

The whole foundation of fire insurance, 
which is said to he the second single tax 
in this country, is based upon a distribu- 
tion of averages, and in that examination 
of facts, which is the foundation of science, 
the allotment of the various losses, both 
as to cause and amount, is the subject of 
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systematic tabulation, whose results fur- 
nish the basis upon which insurance rates 
are levied, for the old method of competi- 
tion guessing is a matter of the past. 
The causes which contribute to the origin 
of fires are largely those of chemical re- 
action, while the resistances to fire are de- 
pendent upon construction and fire appa- 
ratus. Thus the modern method of fire 
loss prevention is a technical proposition, 
requiring the service of chemists and en- 
gineers. The national board of fire un- 
derwriters maintains a testing laboratory 
which contains the necessary facilities for 
making the investigations required in this 
study of matters pertaining to the fire 
hazard. 

It is here that the supplies and sub- 
sidiary devices of commercial electricity 
dre put to their proper test, and the re- 
sults have great weight in furnishing ad- 
ditional features to the national electrical 
code. Their quarterly reports containing 
lists of fires caused by electricity, and 
stating the deviations from the code which 
are supposed to have been the origin, are 
compendiums of exact information on the 
subject. 

The associated mutual insurance compa- 
nies of New England were pioneers in the 
application of technical work to the re- 
duction of the fire loss, a task whose bene- 
ficent results have extended beyond the 
mills which form the specialty of this com- 
bination. 

The underwriters assume a great task 
in undertaking to maintain inspections 
over properties as widely extended and as 
numerous in detail as that of the com- 
mercial applications of electricity. The 
results show beyond peradventure that the 
electrical fire hazard is less than that of 
lighting and power transmission, while 
every telephone, being a fire alarm, the 
signaling systems are potent elements in 
the reduction of the fire loss. 

While the diminution of the ratios of 
such fire losses appears to be due to this 
work, as the veritable element in the prob- 
lem, the question naturally arises, will 
the future permit its continuation to an 
extent which will be equal to the greater 
task of meeting the problems of deprecia- 
tion of plant and the congestion of the 
future to which the present applicati: 
of electricity are a mere preface. 

If the work remains in hands which can 
exercise the responsibilities to a uniform 
jurisdiction, then it will be sustained by 
the dominance of an approving public 
sentiment. | 


Advertising Show in Madison Square 
Garden, New York City. 


The first annual advertising show will 
be held at Madison Square Garden, New 
York city, from May 3 to May 9. The 
show will be under the management of 
George F. Parker and J. B. Bieder, of 
116 Nassau street, New York city, who 
managed a similar show at the Coliseum, 
Chicago, Ill., last fall. It is the aim of 
the promoters of the advertising show to 


place before the public advertising special- 
ties of all kinds. 


“some 
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SEISMOGRAPH RECORD OF THE SAN 
FRANCISCO BARTHQUAKE. 


BY WALDON FAWCETT. 


Through the aid of electrical science the 
United States government was enabled to 
secure a very satisfactory permanent 
record of the recent earthquake disturb- 
ances which assumed their most vioient 
form on the Pacific coast. The chronicle 
in question is the more interesting from 
the fact that it was obtained through the 
vibrations of a sensitive needle located at 
Washington, D. C., thousands of miles 
from the scene of greatest activity. 

The apparatus employed by the govern- 
ment scientists is an instrument known 
as the seismograph, the function of which 
is to record all earthquake shocks, violent 
or slight. It is located at the headquarters 
of the United States Weather Bureau. For 
years past it has been the 
policy of the United States Weather 
Bureau to require its observers to take 
careful note of earthquake phenomena of 
sufficient intensity to be felt at weather 
stations, but it is only at the central office 
of the Weather Bureau in Washington that 
there has been provided apparatus for 
automatically recording and measuring 
the trembling of the earth. 

A seismograph was first installed in the 
year 1892 but the original instrument 
was one of very simple form. More 
recently, however, the equipment has been 
improved by the installation of one of the 
large horizontal pendulums made by J. & 
A. Bosch, of Strassburg, and ‘designed after 
the models devised by Omori. The new 
instrument is of a very superior type and 
gives an accurate record of the movement 
of the earth at the pendulum in the hori- 
zontal plane. 

The mechanical principles involved in 
the construction of a seismograph of this 
type were first developed and applied by 
James A. Ewing, at the time professor of 
mechanical engineering at the University 
of Tokio, but now professor of mechanism 
and applied mechanics at the Univérsity 
of Cambridge, England. Numerous 
modifications have since been incorporated 
in the instrument by Gray, Omori and 
others, and in its present form it is well 
adapted to measure and record all kinds 
of earthquakes and is especially suited to 
register the feeble, unfelt earthquakes 
which frequently occur in all parts of the 
world. 

The delicate instrument is installed in 
a small basement room at the Weather 
Bureau and the separate castings are sê- 
cured to thick blocks of stone, cemented 
firmly into the concrete floor of the build- 
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ing and projecting but a few inches above 


the floor level. The largest component 


part of the instrument is a heavy casting 
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magnifying and recording lever made of 
very thin sheet aluminum bent into an 
inverted trough-shaped section to secure 
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surface is employed. The record cylinder 
is driven at the rate of one revolution per 
hour and the axis at one end is cut with 


THE SEISMOGRAPH IN THE WEATHER BUREAU OBSERVATORY AT WASHINGTON, D. C., FoR REGISTERING EARTH TREMORS, 


which supports the so-called horizontal 
pendulum. Next in importance is a mass- 
ive lead weight rigidly attached to a con- 
ical tubular rod the end of which termi- 
nates in a hardened steel plug, hollowed 
out cup-wise and highly polished. At this 
point the pendulum is supported upon a 
sharp conical-pointed stud of hardened 
steel fixed to the casting. The remaining 
support for the pendulum consists of a 
pair of steel wires. 

At the weight end these are attached to 
eves with a knife-formed inside edge and 
these engage two studs that project later- 
ally from the lead weight. The wires are 
united to a stirrup which is provided with 
a bit of hardened steel and is supported 
on a sharp hardened steel cone attached to 
a carrier forming the summit of the large 
casting first mentioned. This carrier 1s 
provided with several adjusting screws. 

The pendulum is supported on sharp 
steel points and swings with great freedom 
of motion. When the pendulum is in neu- 
tral equilibrium the lead mass will remain 
at rest in any position, but for practical 
work a small degree of stability must be 
imparted to the weight lest minute changes 
of temperature and other influences which 
it is impossible to control cause it to wan- 
der about from one position of rest to 
another. The whole object sought in this 
construction is to secure a “steady mass,” 
as it is called, that is a mass that shall re- 
main quite at rest during an earthquake, 
notwithstanding that the earth and the 
supports of the mass are undergoing ap- 
preciable vibratory displacements. 

The recording of the movement of the 
earth during an earthquake disturbance is 
accomplished primarily by means of a 


stiffness. The record is traced on a sheet 
of smoked paper wrapped around a large 
cylinder. In order that the friction may 


A SEISMOGRAPH RECORD, TAKEN AT WASGING- 
TON, IDD. C., of THE SAN FRANCIECO, CAL., 
EARTHQUAKE. 


be reduced as far as practicable at the trac- 
ing point the coating of soot is made rela- 
tively thin and paper with a highly-glazed 


a steel screw thread which shifts the cylin- 
der endwise as it revolves. The stylus 
therefore traces a helical line on the drum, 
thus separating the successive portions of 
the record. e 

An important feature of the apparatus 
is an electric time marker the magnet of 
which is in connection with a circuit 
closer actuated by a high-grade clock. The 
circuit is closed momentarily once each 
minute and causes a finger to mark a 
time stroke each minute on the trace. 
When an earthquake occurs all the parts 
of the instrument partake of the motion 
of the earth except the lead weight. A 
contributory lever also remains at rest and 
hence the stylus traces on the drum a 
magnified record of the movement of the 
ground supporting the instrument. 

The recent disturbance was the first 
earthquake on the Pacific coast the record 
of which has been recorded on the seismo- 
graph at Washington. It was almost 8.20 
o’clock on the morning of April 18 that 
the instrument at the central office of the 
Weather Bureau began to record the San 
Francisco disturbance. The stronger wave 
motion began at 8.25 o’clock or about five 
minutes after the first perceptible tremors 
and the recording pen was carried entirely 
off the record sheet by the violence of the 
motion from 8.32 to 8.35 o’clock. After 
the latter time the motion gradually di- 
minished but did not cease until long 
after noon. The vibratory motion of the 


ground at Washington was really a com- 
paratively slow and deliberate motion, 
each back and forth movement taking fif- 
teen or twenty seconds’ time. The great- 
est movement of the ground registered be- 
fore the pen went off the sheet amounted 
to about four-tenths of an inch. 
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Flux Distribution in Machines with 
Commutating Poles. 


An investigation suggested by Professor 
E. Arnold, of the Technischer Hochschule, 
at Karlsruhe, having for its object to de- 
termine the effect on the main flux of a 
dynamo or motor caused by commutating 
poles, has been made by Messrs. T. F. 
Wall and S. P. Smith, says the Electrician 
(London), April 6. It was desired 
first to investigate the distribution of flux 
due to a single commutating pole, and, 
secondly, to both commutating poles to- 
gether when the main poles were fully 
excited. The theoretical conditions are 
considered briefly ; first, consider only one 
commutating pole, and supposing the 
main poles to remain unexcited, the flux 
due to the commutating pole will pass 
symmetrically into the two main poles, 
provided, of course, a symmetrical ar- 
rangement of poles be secured. Suppos- 
ing the commutating pole to be unexcited 
and the two main poles excited, the entire 
main flux would pass from one main pole 
to the other, none entering the commutat- 
ing pole. A similar condition would ob- 
tain if both commutating poles were ex- 


cited and the main poles unexcited. If 


both commutating and main poles be ex- 
cited simultaneously, the resulting flux 
will be obtained by superposing the two 
individuaf effects, and each flux would 
practically be independent and unaffected 
by the other. The experimental inves- 
tigation consisted in exploring different 
parts of the magnetic circuit by means of 
search coils and a ballistic galvanometer. 
The two-pole type of field was used, giving, 
with the auxiliary poles, four poles alto- 
gether. Exploring coils were placed 
around the main poles, around the com- 
mutating poles, around the base of one 
commutating pole, a coil placed encircling 
the armature so as to lie parallel to the 
main flux, and two coils placed on the ar- 
mature so as to include practically all the 
commutating flux which entered the arma- 
ture. The results of experiments are 
shown graphically. As was to be ex- 
pected, some leakage takes place from the 
flanks of the commutating pole to the 
yoke, due to the fact that the commutat- 
ing pole was working at a high saturation. 
The flux from one excited commutating 
pole is shown to have distributed itself 
uniformly between the two main poles, 
and it was found that there is some dis- 
turbance of the flux in the yoke due to 
the fact that but one commutating pole 
is excited. so that the portion of the main 
flux passing around through the other 
side of the voke is somewhat increased. 
There is also some disturbance of the 
main flux passing through the arma- 
ture under these conditions. With both 
commutating poles excited, the experi- 
mental results indicate that the two fields 
are independent of each other, each being 
the same as it would be if the other 
were absent. The flux entering the arma- 
ture from one commutating pole is equal 
to that passing out to the other, and is also 
equal to the flux passing through the large 
coil placed around the armature. 
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NEW OUTFIT FOR PARIS SUBWAY. 
©. L. DURAND. 


In a recent article! there was described 
some of the new material which has been 
supplied for running the Paris subway, 
this having been made necessary on ac- 
count of the increase of traffic and the 
opening up of the new sections of the line. 
The former description related to the 
machines which were installed in the Bercy 
central station and the different substa- 
tions. The following is a brief descrip- 
tion of the new motor outfit for the trains, 
seeing that in the future it is intended 
to use a double-bogie truck instead of a 
simple two-wheeled truck, as the former 
has proved to be much better. A consid- 
erable number of the double-bogie trucks 


have been already supplied for the sub- ` 


way, especially since the No. 3 section 
running from the avenue de Villiers to 
the place Gambetta was opened. Up to 
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road since the latter was opened. While 
the general form of the car remains about 
the same, being of the usual square form 
with doors opening on the sides and the 
motorman’s cabin in the front end, the 
design of the truck has been entirely 
changed. The first car had simply two 
axles without bogies, while in the new 
type two bogies having two axles each are 
employed, with the two motors placed be- 
tween the axles on one of the bogies. The 
new motors are, as usual, of the single- 
reduction pattern. 

The cars have a total length of fifty- 
two feet. The forward bogie which car- 
ries the motors lies just under the motor- 
man’s cabin and the motors can be easily 
inspected by means of a trap in the floor- 
ing. The two motors have a capacity of 
175 horse-power each, and are of the four- 
pole enclosed type. As they have been en- 
tirely designed and built in the Paris 


shops of the company, it may be of inter- 
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the present ninety car outfits have been 
furnished by the Compagnie Francaise 
Thomson-Houston. The trucks, one of the 
bogies of which is illustrated herewith, 
and also one of the new motors, have 
given good satisfaction since they com- 
menced running in the subway, and it has 
been decided that in the future all the new 
cars will be thus equipped. As to the ex- 
terior form of the car body it does not 
present any great changes over the type 
which is already known. 

The trains which are running at pres- 
ent on the No. 3 section are made up in 
general of three motor cars and two trail- 
ers, which represent a total weight of 
130 to 140 tons when fully loaded with 
passengers. Some time ago the Metro- 
politan company introduced the new type 
of car which was designed to be an im- 
provement over the cars employed on the 
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est to give a short description of them. 
Using a tension of 500 to 600 volts, such 
as is supplied by the third rail, the three 
motor cars of the train, comprising 81x 
motors of the above type, will give at 
starting on a level grade a mean accelera- 
tion of twenty inches per second and al- 
low of obtaining a nominal running speed 
of twelve or thirteen miles an hour, with 
stops of fifteen seconds at the stations, 
which are spaced from 1,300 to 2,000 feet 
apart on this section of the line. 

One of the illustrations shows the ap- 
pearance of the new motor, which takes 
a normal current of 240 amperes at 600 
volts when giving 175 horse-power. After 
an hour’s run under these conditions none 
of the parts of the motor are found to 
have risen more than seventy degrees 
above the atmosphere, the latter being 
assumed to lie below twenty-five degrees. 
Including the gear system the efficiency of 


April 28, 1906 


the motor varies from 0.86 to 0.88, accord- 
ing to the load, within the usual limits. 
Before it is allowed to run on the road 
the motor is given a good insulation test 
at the factory, and while heated up it has 
3,000 volts alternating current applied be- 
tween the windings and the iron. 

The motor has been designed for the 
standard gauge track of 1.44 metres (fifty- 
eight inches). Its total length, including 
the gear case, is fifty-two inches. When 
in the position of rest the lower part of 
the motor clears the rai] level by forty- 
five inches, the diameter of the car wheels 
being thirty-four inches. The motor rests 
upon the axle on one side by two bearings 
provided with bronze friction collars, and 
on the other side it is suspended by two 
heavy lugs, each of which is held between 
two opposed coiled springs, one of which 
rests upon the crose-beam of the bogie. 
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constructed of copper strip windings. The 
dimensions of the strip are 1 x 0.04 inch, 
and a flat coil is formed which is in- 
sulated with mica and asbestos. This is 
found to give a very solid. coil and one 
which will stand all the vibration of the 
road. As to the armature it is of the usual 
slotted drum type and is built up of 0.06 
inch laminated iron. The armature has 
an exterior diameter of twenty inches and 
an interior diameter of nine inches. Its 
total length, including the insulation, is 
fourteen inches. Good means of air cir- 
culation within the armature are pro- 
vided by a number of air holes. The wind- 
ing in this case is made up of copper 
strip having 0.68 x 0.064 inch section and 
comprises 231 armature sections placed in 
thirty-three slots. The commutator is 
formed of 231 hard-drawn copper strips 
insulated with mica, and it is sixteen 
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ried out by a thick oil or grease which 
is brought in contact with the shaft by 
means of wool. 

The gearing is of cast steel and forged 
steel, and the speed reduction is from six- 
ty-two to twenty-seven teeth, or a ratio 
of 2.29:1. The gears are contained in the 
usual grease box. The weight of the pres- 
ent motor without the gearing is 5,950 
pounds, or 6,600 pounds with the gears 
and case. 


The Production of Alcohol from 
Carbide. 

A short note in Nature (London), 
March 29, calls attention to a new car- 
bide which has been prepared at St. Al- 
ban, France. The peculiarity of this car- 
bide is that when it is acted upon by 
water it setsefree ethylene. As is well 
known, calcium carbide gives acetylene 
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These springs are guided and fixed by rods 
and bolts. As will be observed, the outer 
casting is formed of a single steel piece 
and it has an unusually high magnetic 
permeability. The pole-pieces, four in 
number, are built separate and fixed to the 
casting. These pole-pieces are formed of 
laminated iron of 0.06 inch gauge, and 
the field coils are held on the poles by 
means of special springs. The top of the 
case has the usual opening for inspecting 
the commutator, etc., and this is done from 
the inside of the car. In practice this 
motor is found to be very tight, and no 
trouble has been experienced from dust. 
As regards moisture it is evident that in 
the subway this is a secondary matter, 
as the latter is quite dry. 

The field coils of the present type are 


inches in diameter with a working length 
of eight inches. The shaft of the motor 
has a mean dianieter of four inches and 
has the bearings calculated so as to avoid 
overheating. The armature is provided 
with oil deflectors, which are designed to 
prevent any oil from penetrating into the 
motor. Three carbon brushes are used 
upon the collector per brush-holder. 

The bearings of the armature are fixed 
separately upon the motor casting and a 
simple arrangement is adopted to allow 
of removing the armature when placing 
the motor shaft either in the vertical or 
the horizontal position. To increase the 
surface of the bearings thev are extended 
on each side with the interior of the ar- 
mature. The bearings are of bronze lined 
with babbitt metal, and the oiling is car- 


and aluminum carbide gives methane. The 
ethylene obtained from the carbide is 
pumped into sulphuric acid, by which it 
is absorbed, with the production of ethyl 
hydrogen sulphate. When ethylene hydro- 
gen sulphate is acted upon by water alco- 
hol and sulphuric acid are produced. By 
distillation the alcohol can be set free from 
the sulphuric acid and the acid can again 
be obtained in concentrated condition by 
evaporation. Further, the metallic oxide 
which is used in the production of the car- 
bide is again obtained when the carbide 
is acted upon by water, so that the pro- 
duction of alcohol is summed up in the 
equation: carbide plus energy equals al- 
cohol. At the present time the quantity 
of carbon which should theoretically be 
required is only one-quarter of that used 
in the experiments. The quantity of en- 
ergy required is not stated. 
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THE EARTHQUAKE AT SAN FRANCISCO. 


ELECTRICAL INTERESTS SUFFER SERIOUS 
DAMAGE. 


The earthquake and conflagration which 
wrecked and devastated the major portion 
of the business and residence sections of 
San Francisco, Cal., last week have occa- 
sioned a very extensive loss to the elec- 
trical interests of that city. Outside of 
the public service corporations, which natu- 
rally suffered very heavily, all of the 
supply stores and offices of agents and rep- 
resentatives of electrical houses through- 
out the country experienced heavy losses. 
The larger number of the electrical supply 
houses are located on Mission street, in 
the downtown section, one or two build- 
ings containing the offices of a great many 
representatives of the eastern manufac- 
turers. 

The street car system of the United 
Railways suffered very extensively, the con- 
verter stations being damaged and the 
conduits in many places becoming impass- 
able. 

The Pacific States Telephone Company 
lost all of its exchanges in San Francisco, 
and has probably suffered a money loss 
of between $3,000,000 and $4,000,000. A 
new exchange building, costing, with its 
equipment, at least half a million dollars, 
and which was nearly ready for use, was 
entirely destroyed. : 

A carload of telephone material was 
shipped by express from Chicago by the 
Western Electric Company last Saturday, 
and other supplies, including emergency 
switchboards, cables and telephones, have 
been going forward regularly by fast 
fr¢izht since that day. One fortunate 
feature for the electrical interests is that 
the large building belonging to the West- 
ern Electric Company, with all its sup- 
plies, was but slightly damaged by the 
earthquake and fire, and all the stock 
was saved. These supplies will be a great 
help to the electrical operating companies 
looking toward rapid reconstruction. H. 
B. Thayer and A. L. Salt, vice-president 
and assistant manager, respectively, of the 
Western Electric Company, New York 
city, were in San Francisco the week 
preceding the earthquake. They are con- 
gratulating themselves that they got away 
just in time to escape the horror and 
dangers of the situation. 

The buildings of both the Western Union 
Telegraph Company and the Postal Tele- 
graph-Cable Company were destroyed by 
fire, and all their supplies and instruments 
lost. The Western Union company esti- 
mates its loss at about half a million dol- 
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lars, as it had considerable supplies in 
stock. ' The Postal loss was small, com- 
paratively. New offices have been opened 
by both companies, the wire situation is 
being straightened out, and a fairly large 
volume of business is being handled, the 
companies making extensive use of auto- 
matic systems, which is expediting the 
sending and receiving of messages. 
Assistant General Manager J. C. Bar- 
clay, of the Western Union Telegraph 
Company, and Vice-President E. C. Brad- 
ley, of the Postal, were in personal charge 
of the telegraph situation at New York. 
Every encouragement was given to their 
operators to keep open lines of communi- 
cation, and each company issued bulletins 
of information to the press and public 
during the progress of the conflagration. 
The Post street plant of the San Fran- 
cisco Gas and Electric Company is re- 
ported to be but slightly injured. A for- 
tunate feature of the electric light and 
power distribution in the city lies in the 
fact that the major portion of the current 
comes from the hydraulic stations located 
in the hills. ; 
Early in the present week the announce- 
ment was made that street cars were run- 
ning on Fillmore street, and that there 
was apparently plenty of power. Manager 
Mullaly, of the United Railways, was hope- 
ful that cars would be running on Turk 
and Eddy streets, establishing communi- 
cation from the ferry building, or ter- 
minal, to different portions of the city. It 
was also expected that by the middle of 
the present week a temporary service 
would cover the greater part of the city. 
Transportation for all passengers and sup- 
plies is to be free until conditions are 
relieved. Mayor Schmitz has granted a 
temporary franchise for a trolley system 
down Market street, to remain in force 
until revoked. 
The Bryant street electrice power station 
is in full operation. The North Beach 
power station is slightly damaged. The 


two cable power-houses operating the 


Haves and McAllister street lines were not 


burned. Only seven out of a total equip- 
ment of 455 electric cars and seventy-five 
out of a total equipment of 423 cable 
cars were burned. Some shops and stores 
on hand were burned and damaged. 

The total general loss to all the physical 
property of the railroad company is esti- 
mated by George H. Davis. engineer-in- 
charge, at $2,000,000. A large part of 
this property, everything indeed except 
damage to track and overhead structure, 
is covered by insurance against loss by 
fire. 

Operation of the Fillmore and Sixteenth 


Vol. 48—No. 17 


strect line was resumed on Saturday night. 
This line extends from North Beach south 
along Fillmore street, across Market street 
to Sixteenth street, and thence east aiong 
Sixteenth street to Kentucky strect, at a 
point near the Union Iron Works. Ken- 
tucky street parallels San Francisco bay 
and is the nearest through street to the 
bay. The approximate length of the Fill- 
more and Sixteenth street line is five miles 
and forms a belt beyond and around the 
part of the city which has been burned. 

The warehouses of the John A. Roeb- 
ling’s Sons Company, at 25 and 27 Fre- 
mont street, and 26 and 28 Beale street, 
San Francisco, were destroyed. Through 
the courtesy of the Pacific Steel and Wire 
Company the Roebling company was able 
to establish temporary quarters at Oak- 
land. Large quantities of bare and in- 
sulated wire, originally intended for San 
Francisco, have been diverted to Oakland, 
and additional shipments are being made 
to this point, so that customers who have 
been dealing with the company at San 
Francisco may be supplied from the stock 
at Oakland. The stocks in the warehouses 
at Los Angeles, Portland and Scattle will 
also be increased. 

The General Electric Company suffered 
very materially. The only definite in- 
formation received by the officers of the 
company has come in the shape of a tele- 
gram from Dr. Addison, the manager of 
the Pacific coast territory, stating that, as 
far as he knew, all the members of thie 
San Francisco organization were safe. The 
company has carried regularly in San 
Francisco a stock of material valued at 
several hundred thousand dollars. The 
warehouse was located in the burned dis- 
trict. The indications are that the stock 
was entirely destroyed and that the offices 
of the company in the Crossley Building 
were wiped out. The company has es- 
tablished an office in the Union Savings 
Bank Building, Oakland. M. F. Westover, 
secretary of the company, has proceeded 
to San Francisco and every effort will 
be made to put the business of the San 
Francisco office again on its feet at the 
earliest possible moment. It is understood 
that the company’s property in San Fran- 
cisco Was amply covered by insurance. 

The  Crocker-Wheeler Company re- 
ceived a message from its representatives 
on the Pacific coast on Saturday morning 
of last week. This message was as fol- 
lows: “Crocker-Whecler Company, Am- 
pere, N. J. San Francisco ruins. Martial 
law. Could not wire sooner. Our stock 
total loss. Generators reported good con- 
dition. Can see them Monday. No cars, 
water or light San Francisco. Express 
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immediately Wells-Fargo, «Oakland, two 
hundred currency. Personal effects lost. 
Probably can leave upon receiving money. 
A. C. Bunker.” The generators mentioned 
are three of the four 4,000-kilowatt, alter- 
nating-current Crocker-Wheeler generators 
recently sold to the California Gas and 
Electric Corporation for supplying current 
for the San Francisco street railway sys- 
tem. The plant in which these machines 
are installed is in a suburb of the city, 
about seven miles from the heart of the 
business section. 

Two well-known members of the Na- 
tional Electric Light Association, John 
Martin, first vice-president of the Cali- 
fornia Gas and Electric Corporation, and 
Allan Pollok, general manager of the San 
Francisco Gas and Electric Company, were 
appointed by Mayor Schmitz members of 
the Committee of Safety. 

In connection with the earthquake shock 
and the conflagration many tales of hero- 
ism have been told concerning the pres- 
ence of mind and courage of the electrical 
operators under terrible difficulties. The 
disconnecting of the light and power cir- 
cuits by the station operators at the time 
of the shock and the work of the telegraph 
operators fulfil the expectations of every 
one who has always regarded these servants 
of the public as part of a more or less 
military organization. In fact, the work 
of the telegraph operators has been heroic 
in the extreme, their messages telling, in 
disjointed fashion, the fearful story of the 
progress of the conflagration, indicating 
to those on the safe end of the line how 
the loyal fellows were being driven from 
point to point as the fire wiped out build- 
ing after building. 

Karly in the progress of the fire Vice- 
President Bradley, of the Postal Telegraph 
company, when it was discovered that the 
wires between New York and San Fran- 
cisco were destroyed, made an effort to 
reach San Francisco by _ telegraphing 
around the world. It was found, however, 
that the cable between Honolulu, Hawaiian 
Islands, and San Francisco would not 
work, and it was at first thought that 
there was a break within the vicinity of 
San Francisco bay. However, it was later 
determined that the cable force had cut 
and insulated the cable in the cable hut 
on the San Francisco shore of the Pacific 
ocean. 

The Standard Underground Cable Com- 
pany has established temporary offices in 
the Bacon Block, Oakland. 

Within twelve hours of the disaster the 
General Electric Company had two car- 
loads of miscellaneous supply material 
moving toward San Francisco. By the 
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middle of the past week the company had 


some twenty carloads pushing forward to 
the Pacific coast; some direct to San 
Francisco, some to Los Angeles and Port- 
land for redistribution. Practically all 
classes of electrical supplies likely to be 
needed in such an emergency were in- 
cluded in the shipments. More goods of 
all kinds will follow as rapidly as the con- 
ditions demand. 


New York Electrical Club. 

On Saturday, April 21, the Electrical 
Club, of New, York, opened its doors 
with a reception in the afternoon. Nearly 
100 gentlemen, all identified with the elec- 
trical interests, were present. The club 


has leased an entire floor at 14 and 16 


Park place and the rooms have been com- 
fortably and artistically fitted. In the 
suite of rooms is a general reception room, 
one devoted to billiards and an especially 
cheerful dining hall and a private dining 
room. The club starts with a member- 
ship of more than 150 names and it is 
believed that this membership will rapid- 
ly grow as a gencral meeting and luncheon 
place for the allied electrical interests 
should be appreciated. Reasonable prices 
are to obtain for the luncheon and dinner 
service. Among those present at the open- 
ing were the president of the Electrical 
Club, J. P. Hall, and the secretary, 
R. B. Corey; Major Robert Edwards, 
A. L. Deveau, V. C. Gilpin, J. E. Lock- 
wood, A. S. Terry, Edward Rockefeller, 
B. C. Kenyon, E. B. Latham, John H. 
Dale, J. H. Hallberg, William Taylor, 
E. P. Eckert, C. E. Corregan, Alex 
Henderson, T. D. Watson, Geo. Pittman, 
W. B. Hall, Geo. L. Patterson, E. 
W. Bauschard, Chas. Auth, B. H. Ellis, 
John C. Dolph, C. I. Hills, E. S. Keefer, 
W. B. McCurdy, H. M. McCandless, C. 
C. Sibley, H. D. Jones, C. P. Scott, S. 
G. Meek, J. B. Olson, T. M. Debevoise, P. 
M. Fletcher, Henry L. Shippy, W. E. 
Weiss, R. M. Downs, E. Whitmore, Gco. 
F. Porter, C. J. Purdy, Wm. A. Rosen- 
baum, C. E. Van Cleaff, J. C. Hatzell, 
Harry Johnson. 


The National Electric Light 
Association. 

The executive committee of the Nation- 
al Electric Light Association held a meet- 
ing at New York city on Friday, April 
20. Considerable routine business was dis- 
cussed, and it was decided to move the 
offices of the association to the new Engi- 
neering Building when this was ready for 
occupancy. The report of the assistant 
secretary that the membership of the as- 
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sociation would surely reach the 1,000 
mark by the time of the convention was 
received with gratification. Consideration 
was given to a number of the details con- 
nected with the business and entertainment 
programme at the Atlantic City (N. J.) 
convention, June 5 to 8. Arrangements 
are being perfected for a most elaborate 
exhibit, the whole of Young’s Pier being 
engaged for the week. The effort is being 
made to introduce a harmony of effect in 
decorative features by having all the booths 
conform to one general style of ornamen- 
tation. 

The members of the committee present 
were: William H. Blood, Jr., Boston, 
Mass.; Arthur Williams, New York city; 
Dudley Farrand, Newark, N. J.; A. J. 
De Camp, Philadelphia, Pa.; Samuel Sco- 
vil, Cleveland, Ohio; Harry Bottomley, 
Fall River, Mass.; Louis A. Ferguson, Chi- 
cago, Ill.; Ernest H. Davis, Williamsport, 
Pa., and W. C. L. Eglin, Philadelphia, 


Pa. 


Meeting of the Boston Section of the 
Illuminating Engineering Society. 
A meeting of the Boston ( Mass.) sec- 
tion of the Illuminating Engineering So- 
ciety was held on Tuesday, April 24, at 
the American House, at 8 P. M. A paper 
entitled “Some Suggestions from the Gas 
Side,” by N. W. Gifford, was read. The 
report of the committee on the constitution 
and by-laws was read and placed before 
the meeting for action. ` 
The following officers were chosen for 


the ensuing year: chairman, John Camp- 
bell; secretary-treasurer, G. H. Stickney; 
executive committee, two years, C. L. Ed- 
gar, E. N. Wrightington; one year, Dr. 
Louis Bell, A. I. Sampson. : 

There were forty members present and 
seven new members were enrolled. 


The Completion of the United 
States-China Cable. 

On April 17 the president of the United 
States and the emperor of China ex- 
changed messages of congratulation on the 
occasion of the opening of the Commer- 
cial Pacific Cable office at Shanghai, di- 
rectly connecting the United States with 
Asia. 

The laying of this cable completes the 
work commenced by the laying of the Com- 
mercial Pacific cable from San Francisco 
to Honolulu, and continued by the laying 
of cables between Manila and Honolulu 
by way of Guam and the Midway islands. 
Nearly 10,000 miles of submarine cable 
have been made and laid in an average 
depth of 2,640 fathoms. The president’s 
despatch was the first to be transmitted 
over the new line, and the emperor’s an- 
swer was the second. 
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COMMON ERRORS IN THE USE OF ELEC- 
TRIC MOTORS FOR MACHINE 
DRIVING.' 


BY W. A. KER. 


In all rotating engines the power in 
foot-pounds per minute is equal to. the 
torque in pound-feet X 2 m X revs. per 
minute. In most machines, for driving 
which electric motors are used, the power 
required varies directly as the speed, the 
torque being constant, though in some 
machines (as, for instance, centrifugal 
pumps) the power increases in a much 
greater proportion. The torque of a motor 
might therefore be considered its most 
important property. 

In what follows it is proposed to disre- 
gard the effect of armature reaction upon 
the total flux, as in modern motors this 
effect is extremely smal]. In a shunt- 
wound motor the flux is a constant quan- 
tity, the torque, therefore, varying directly 
as the armature current. 

Fig. 1 shows the variations of the 
torque with the current for a sixty brake- 
horse-power, 500-volt, shunt-wound motor, 
recently installed in a Clyde shipbuilding 
yard, and running at 450 revolutions per 
minute at full load. The dotted line in 
the same diagram shows the torque of the 
same motor, having the same armature and 
brush gear, but having series-wound fields 
to give the same speed of 450 revolutions 
per minute at the same full load. 

At full speed with full load, the torques 
of both the series and shunt-wound mo- 
tors are the same, and the currents are the 
same, as the efficiencies of both machines 
are practically identical. It is evident 
from inspection that the torque of the 
shunt motor for smal] currents is much 
larger than the torque of the series ma- 
chine. With a current of thirty amperes 
it is just double. This is opposed to the 
commonly held opinion that a series 
motor gives a much more powerful torque 
than a shunt motor, the usual argument 
being that, as in a series motor the torque 
varies as the square of the current, the 
torque must be larger. The uscrs of this 
argument forget that one of the chief 
components of the torque is the magnetic 
flux, which is a constant quantity in a 
shunt motor, and a diminishing quantity 
with decreasing current in a series motor. 
Also the statement that, in a series motor 
the torque varies as the square of the cur- 
rent, is only true for one particular point 
of the saturation curve, and is not even 
approximately true at other points. In 
fact, the torque varies, as a rule, at much 


ı Abstract of a paper read before the Institution of 
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the same rate as the current itself for a 


considerable portion of the torque curve. 

In speaking of the torque of a machine, 
the author refers to the external torque, 
available for performing work, not to the 
total torque, which has also to overcome 
the resistance of the armature to rotation, 
owing to friction of bearings, windage, 
eddy currents, etc., and with small arma- 
ture currents, and the series-wound motor 
therefore running at a high speed, these 
losses are large. In Fig. 1 the curves show 
the external torque. 

Fig. 1 also shows the torque curve of 
the same sixty-horse-power motor wound 
as a compound machine, having the series 
excitation at full load equal to about twen- 
ty per cent of the total excitation, and the 
series coils assisting the shunt. 

A true compound motor has the series 
coils opposing the shunt coils, so as to 
obtain a practically constant speed (neg- 
lecting any variation of speed due to the 
alteration of temperature of the machine) 
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effect can be greatly increased by increas- 
ing the proportion of series excitation to 
shunt excitation in the field winding, and 
it will be seen later the circumstances in 
which this should be done. The speed of 
the series motor varies greatly with differ- 
ent loads. 

The conclusions to be drawn from Figs. 
1 and 2 as to the type of winding to be 
adopted for any particular purpose are as 
follows: motor for practically constant 
speed and constant torque, though not nec- 
essarily full-load torque, shunt wound; 
motor for practically constant speed and 
varying torque, shunt wound; motor for 
approximately constant speed, varying 
torque, and subject to sudden overloads, 
compound wound; motor for varying speed 
and torque varying inversely as the speed, 
series wound. Motor for varying speed 
and constant torque should be shunt 
wound, with speed regulation effected by 
means of resistance switched, either au- 


tomatically or by hand, into the shunt cir- . 


Fig. 1.— VARIATIONS OF TORQUE WITH CURRENT FOR MOTOR WIth THREE DIFFERENT 
FIkLD WINDINGS. 


at any load; but the applications of this 
type of winding are comparatively few, and 
the author does not propose to deal with 
them in this paper. An inspection of 
Fig. 1 shows that there is no valid reason 
for the adoption of a series-wound motor, 
in order to obtain a large torque, at all 
events up to the full load of the motor; 
and a shunt motor is more suitable for 
that purpose, even the compound motor be- 
ing inferior to the shunt motor. Above 
full load, however, the series and com- 
pound motors have the advantage, but not 
to a great extent, until a large overload 
is reached. 

Fig. 2 shows the speeds of the motor 
with the three types of winding. It will 
be observed that the shunt motor runs 
at an approximately constant speed with 
any load up to nearly fifty per cent over- 
load, and that the compound motor varies 
to a moderate extent with the load. This 


cuit. Motors of this type, having a speed 
variation of three to one, with practically 
no loss of efficiency, are commonly used; 
and the author has had machines with a 
speed variation of nine to one, without 8 
sign of sparking. 

The next point to be considered is re- 
garding motors which are required to give 
a large torque for an extremely short time 
at frequent intervals, and which are fit- 
ted with flywheels, or have flywheels fit- 
ted upon the machines which they drive. 
The function which the flywheel is intend- 
ed to perform is, of course, to give up 4 
portion of its stored-up energy at the mo- 
ment of demand for power, and so to 
relieve the motor of abnormal demands, 
and to equalize the drain upon the mains, 
in fact, to reduce the peaks of the current 
curve. A flywheel stores up energy by 
virtne of its mass and velocity, and it 18 
evident that it can not part with any of 
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that energy unless it is permitted by the 
motor to reduce its speed of rotation as the 
demand falls upon it. 

A shunt-wound motor, when a sudden 
demand comes upon it, runs at almost the 
same speed as before, the only reduction in 
speed being that due to the lost volts 
caused by the resistance of the armature 
and brushes to the passage of the in- 
creased current through them. In Fig. 2 
the shunt motor, with an increase of load 
of fifty per cent, runs some two per cent 
slower. This is a trifling reduction, and 
renders the flywheel of no practical effect, 
the motor having to supply nearly all the 
additional power suddenly called for. A 
shunt motor, therefore, is not suitable 
for this purpose. 

Referring again to Fig. 2, it will be 
seen that the compound motor runs some 
eight per cent slower with an increase of 
load of fifty per cent. This is a sufficient 
reduction to permit the flywheel to do 
a reasonable amount of work, parting with 
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for ten seconds, with one minute periods, 
that is, with ten seconds excess demand 
and sixty seconds recuperation. The ex- 
cess demand is therefore 107 horse-power 
for ten seconds = 588,500 foot-pounds of 
work, and this is to be done partly by 
the motor, but chiefly by the flywheel. 

Assume also that the overload of the 
motor is not to exceed fifty per cent of 
the normal full load of the motor, in this 
case equal to a current of 144 amperes. 
This is equivalent to a speed of motor of 
420 revolutions per minute at the end of 
the demand period. The reduction of 
speed of motor and flywheel is therefore 
from 475 to 420 revolutions per minute, 
or 11.6 per cent. 

The horse-power of the motor at the end 
of the demand period is about ninety, the 
excess therefore being fifty horse-power. 
This excess varies from nothing to the 
maximum of fifty horse-power, the aver- 
age being twenty-five horse-power for ten 
seconds =— 137,500 foot-pounds of work. 


Fic. 2.—SPEEDS OF MOTOR WITH THREE DIFFERENT WINDINGS. 


over fifteen per cent of its kinetic energy. 
To determine the correct proportions of 
the flywheel, in any particular case, is a 
matter of some difficulty, and only an 
approximation can generally be made. It 
is necessary to know the permissible re- 
duction of speed at the end of the demand 
for load, the amount and duration of 
that demand, the period available for re- 
cuperation, and the permissible increase of 
load on the motor. It is evident that 
the motor and flywheel which are suitable 
for a heavy load, applied for a very short 
time at very frequent intervals, are not 
suitable for the same intensity of load for 
a longer period, with longer intervals. For 
example, let it be assumed that the sixty- 
horse-power compound motor is fitted with 
a flywheel, and is driving a machine which 
ordinarily takes forty horse-power to drive 
it, the speed of the motor being 475 
revolutions per minute normally. Assume 
that the machine requires 147 horse-power 


The work to be done by the flywheel is 
therefore 588,500 — 137,500 — 451,000 
foot-pounds. 

To determine the proportions of the fly- 
wheel, first find the total energy it must 
store up. As its speed decreases by 11.6 
per cent, it will part with 21.8 per cent 
of its kinetic energy. Its total energy at 
475 revolutions per minute must therefore 

451,000 x 100 


be G aan = 2,068,800 foot- 
pounds. A cast-steel flywheel, five feet 


six inches in diameter, with a face six- 
teen inches wide by twelve inches deep, 
would have this amount of energy, and 
as its peripheral speed is 137 feet per 
second, it would be quite safe. The work 
being done, the motor has to restore the 
451,000 foot-pounds of energy to the fly- 
wheel in fifty seconds, this is an average 
of 16.4 horse-power. 

The cycle of the motor therefore varies 
from forty horse-power at the commence- 
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ment of the demand to ninety horse-power 
at the end, and then during the period 
of acceleration the power drops again until 
forty horse-power is again reached at the 
moment of the next demand; the average 
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Fig. 8.—CURRENT TAKEN FOR WORK WITH 
AND WITHOUT FLYWHEEL. 


power of the motor being fifty-eight HOLE: 
power. 

Fig. 3 shows, by a full line, the current 
taken during two complete cycles; the 
dotted line showing the current that would 
be required if no flywheel were fitted. 
Though the total energy consumed is prac- 
tically the same in both cases (the only 
difference being that due to the greater 
loss in the motor due to the larger cur- 
rent), a smaller motor can be used if a fly- 
wheel is fitted than is possible in the other 
case. There are two reasons for this: 
(1) the sparking difficulty; the limit of 
load in motors of this size is generally 
decided by the reactance voltage (especial- 
ly in the case of high-voltage machines, 
such as this one), and the large current 
required at the peak of the curve, equal 
to three times the full-load current, would 
certainly cause the reactance voltage to 
reach an undesired figure; (2) the heat- 
ing difficulty also would probably necessi- 
tate a larger machine; though the average 
current would be the same in each case, 
the heating effect is proportional to the 
mean square of the current (not to the 
square of the mean current), and would 
be much greater in the machine without a 
flywheel. Another advantage which Fig. 
3 clearly indicates is that a much smaller 
generating plant is required when a fly- 
wheel is fitted on the motor, the maximum 
current being about half that in the other 
case. 

Another example of the effect of a fly- 
wheel may be of interest, and for this pur- 
pose a punching and shearing machine has 
been taken. This machine is capable of 
punching holes one and one-half inches 
in diameter in plates one and one-half 
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inches thick, and of shearing the same 
plates. It is driven by means of a belt 
by a twenty-two-horse-power motor, and 
has two heavy flywheels fitted upon the 
machine. Fig. 4 shows the horse-power 
time curves, the motor being compound 
wound with twenty per cent compounding. 
It will be noted that one complete cycle 
when punching, and one complete cycle 
when shearing, are shown on the same 
diagram. The number of strokes per min- 
ute is thirty, making a two-second cycle. 
It is difficult to tell the exact length of 
time taken in punching a hole, and as 
far as the author is aware no experiments 
have been published. For the purpose of 
calculation, the time of punching the hole 
was taken at twenty-five per cent of the 
time taken by the punch to pass through 
the thickness of the plate, and the press- 
ure on the punch was assumed to be 195 
tons. The pressure while shearing was as- 
sumed to be 165 tons, and the time taken 
to be three-quarters of the time taken by 
the blade to travel a distance equal to the 
thickness of the plate. These figures are 
affected by the angle of the blade and 
the contour of the face of the punch; but 
they are believed to be fair average values. 

It will be observed from Fig. 4 that 
the maximum power required while punch- 
ing is much higher than the maximum 
power while shearing; but as the latter 
takes a longer time, the load on the motor 
is much more severe while shearing. In 
fact the motor is seriously overloaded. The 
flywheels are quite satisfactory while 
punching, but might, with advantage, be 
made heavier and larger in order to re- 
lieve the motor while shearing. This mo- 
tor is of the variable-speed type, and 
can be made to run thirty-three per cent 
faster. If this were done the kinetic en- 
ergy of the flywheels, assuming the motor 
at the end of the shear to reach the sume 
terminal speed as at present, would be 
increased by 140 per cent. 

Unfortunately, the practice is to run 
the motor at its slow speed when dealing 
with heavy plates, for two reasons: (1) 
owing to the difficulty in handling heavy 
plates, and (2) that, in shipyards at all 
events, the heavy plates are generally temp- 
let plates, and the holes must be accurate- 
ly punched, a high speed not being de- 
sirable. When lighter plates are being 
handled the motor is speeded up and the 
kinetic energy of the flywheels increased, 
at the time when an increase is not neces- 
sary for power purposes. Fig. 4 shows 
clearly to what a large extent a cor- 
rectly proportioned flywheel relieves the 
motor and generating plant. The author’s 
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Intention in dealing at such length with 
the question of flywheels is to emphasize 
the advantage they possess in many cases, 
and the uselessness of fitting them on 
shunt motors. 

The next type of motor to be considered 
is the reversing motor. A reversing mo- 
tor is seldom required to make lengthy 
runs in one direction, but is nearly always 
desired to run for a few seconds, or per- 
haps minutes, and then stop and _ reverse, 
and in this rapid acceleration is a neces- 
sity. Acceleration is a function of the 
torque; therefore in this case also the 
shunt motor has an advantage over the 
series motor. It also has a disadvantage, 
viz., that owing to self-induction the shunt 
coils take an appreciable time to build 
up the magnetic field, and the torque does 
not reach the amount shown in Fig. 1 
until the field is fully excited. This is 
easily got over by keeping the shunt coils 
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are desirable (such as the hoisting gear 
of jib cranes with an empty hook) may, 
with advantage, be fitted with series mo- 
tors. 

The following list gives a few common 
machines and the types of motors which 
the author considers most suitable for 
them : 

Boring mills: shunt wound, variable 
speed. 

Radial drills: shunt wound, variable 
speed. 

Countersink drills: shunt. © 

Large lathes: shunt, variable speed; or 
where brakes occur in the work generally 
dealt with, heavy cuts being taken for 
a portion of the revolution of the face 
plate, and the rest of the revolution being 
idle, such as truing the ends of bob weights 
on a crank shaft, compound with fiy- 
wheel. 

Small lathes: shunt variable speed. 


2 4 6 86 3 2 4 6 8 +4 


Fig. 4.—HORsSE-POWER-TIME CURVES. 


fully excited all the time the motor is 
required, and as the energy is only from 
one to (in small machines) five per cent 
of the total current the loss is trifling. 
The constantly excited fields have the 
cffect of bringing the armature to rest 
very quickly (when the armature current 
is switched off) owing to eddy currents in 
the core, and if a brake contact be fitted 
on the controller so that the armature can 
be short-circuited through a resistance, the 
armature will act as a brake, and also 
assist in bringing itself to rest promptly. 
This is a very important property for a 
reversing motor to possess. It appears, 
therefore, that a shunt motor, with fields 
permanently excited, is the best type to 
use for frequent reversing and rapid ac- 
celeration. It is true, however, that some 
machines, having moving parts with but 
a small inertia, and requiring often to 
work with a small load, when an increased 
speed of running with a fair acceleration 


Planing machines: compound with fly- 
wheel. A resistance may be automatically 
switched into the shunt circuit to increase 
the speed on return stroke with advan- 
tage. 

Milling machines: shunt. 

Shaping machines: shunt. 

Slotting machines: compound with fly- 
wheel. 

Cold saws: shunt. 

Punching and shearing machines: com- 
pound with flywheel. 

Plate bending rolls: these are reversed 
frequently, and have great inertia and con- 
siderable friction, even if fitted with ball 
bearings. The driving motor should be 
compound, and may, with advantage, be 
fitted with a flywheel to add to the kinetic 
energy of the moving rolls, and relieve 
the motor by supplying the extra power 
required at the first nip of the plate, and 
it should be fitted with a magnetic or foot 
brake to stop the rolls quickly. The mag- 
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netic brake may be connected in series 
with the motor, as the initial current is 


large. The roll shifting motor should also- 


be compound to get a large torque at start- 
ing. A series motor is not satisfactory, as 
the speed of the roll gets somewhat high 
and it is difficult to stop it at the exact 
position required. A powerful magnetic 
brake should be fitted for this purpose. 

Mortar mills: compound with flywheel. 

Circular saws: compound, with small 
flywheel, to assist motor when the saw 
meets knots in the wood. 

Band saw: shunt. 

Frame saw: shunt. 

Wood planer: shunt. 

Mortising and tenoning machine: shunt. 

Cargo winch: compound. These are 
often made series wound; but so much of 
the time of a hoist is occupied in easing 
the load out of the hold that the greater 
torque of the compound motor, with a 
small current, overbalances the quicker 
speed of the series motor with light loads. 

Shipyard winch: compound. The dis- 
tance at which the work is performed is 
often considerable, and great skill and care 
are required on the part of the winchman 
if a series motor is used, especially with 
hight loads. 

Skull breaking winch: this is usually 
fitted with a series motor, and as the road 
is constant, and the inertia of the tup, at 
starting to hoist, constitutes an overload, 
the series motor has the advantage. 

Three-motor traveling crane: in shops 
where rough work is carried out and great 
nicety of handling is not required, a series 
motor is the best for hoisting, as with 
light loads the speed increases and en- 
ables the work to be performed more 
quickly. 

In iron foundries, especially where deli- 
cate ornamental work is done, delicacy of 
handling is the most important point, it 
often being necessary to raise or lower a 
box a quarter of an inch at a time. In 
this case a compound motor has all the 
advantage. The small current required 
for a given small torque means that the 
craneman has to move his controller on 
to its first or second notch to move the 
load, in pace of on to the fourth or fifth 
notch, as would be the case with a series- 
wound motor, and he can therefore stop it 
more quickly. The motor should have 
its shunt coils permanently excited, and 
be fitted with a shunt brake, so that what- 
ever the current in the armature the brake 
may pull off quickly. A series brake does 
not pull off until a considerable current 
is passing through the armature, though 
once it is off a small current suffices to 
hold it off, | 
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In engine-erecting shops a compound 
motor should be used for the same rea- 
sons. With a series motor a good deal 
of time is lost by the craneman raising or 
lowering the work too far. The traveling 
and cross-transverse motors may be series 
wound, as the inertia, even with an empty 
hook, is great, and the minimum load is 
considerable. A brake may be fitted with 
advantage. If, however, great delicacy of 
movement is required, these motors should 
also be compound wound, for the same 
reasons as have been advanced in the case 
of the hoisting motor. 

Most electric hoists and lifts have bal- 
ance weights fitted equal to the combined 
weight of the cage and half the ordinary 
load to be lifted. This enables a small 
motor to be used, and ensures economy in 
current consumed. It is evident that, 
with half load in the cage, the motor will 
have no work to do, save to overcome the 
friction, and if a series motor be used, it 
will run at a very high speed, and there 
will be considerable difficulty in stopping 
the cage at the right place. A compound 
motor is the most suitable, though shunt 
motors are often used. They should be 
fitted with shunt brakes, and the arma- 
ture itself may be used as an additional 
brake with advantage. 

The torque required at starting centrifu- 
gal pumps is very small. Until the criti- 
cal speed is reached no water is delivered, 
and any smal] increase of speed above that 
point means a large increase in the wa- 
ter delivered, and therefore of the power 
absorbed. A shunt motor should be used, 
having a variable resistance in the shunt 
circuit, so that the exact speed to give 
the required delivery of water may be ob- 
tained. 

Assuming the suction and delivery pipes 
to be charged, the torque of the reciprocat- 
ing pumps is constant at any speed, with 
the exception that when running the fric- 
tion of the water in the pipes comes into 
play, and the torque varies accordingly. 
A shunt-wound motor is quite suitable, 
and may have speed regulation to vary 
the delivery. A series motor may also be 
used, having speed regulation, by shunt- 
ing a portion of the current from the 
field coils to increase the speed, or by re- 
sistance in the armature circuit to reduce 
the speed. A series motor has one advan- 
tage for this purpose; but fortunately it 
does not often occur. If one of the suc- 
tion valves gets hung up, preventing one 
of the pump barrels from working, the 
load on the motor is reduced, and it runs 
faster, the other two barrels (assuming it 
to be a three-throw pump) deliver more 
water, and the increased speed and noise 
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draw the attention of the driver to the 
fault. 

For pumps operated at a distance a series 
motor is probably best. Only two cables 
are required, the starting switch being 
fixed in the engine room, and an ammeter 
in the circuit enables the driver to know, 
by any variation in the current, if at- 


tention is required at the pump. The au- 


thor was connected with the installa- 
tion of a pump of this nature some ten 
years ago which is still working success- 
fully, the current being transmitted some 
two miles and the pump being visited about 


twice a week. 


For cupola work Root’s blower motors 
should be shunt motors with speed regu- 
lation by shunt resistance, so that the 
pressure and quantity of air delivered may 
be varied as the charge settles. 

For forges shunt motors should be used. 

It may be well to point out that the 
question of time of acceleration from rest 
and energy expended is a somewhat com- 
plex one, and that a great deal depends 
upon the method of controlling the cur- 
rent during the acceleration period. It 
is obvious that if a motor is accelerating 
a machine which requires the full Joad 
of the motor to drive it at full speed, and 
if it be possible to so regulate the current 
by the starting switch that the current at 
once equals the full-load current and never 
exceeds it by more than a small fraction, 
it does not matter whether the motor be 
shunt, compound or series wound it will 
accelerate the machine in the same time 
with the same expenditure of energy. This, 
unfortunately, is an impossible condition, 
as supply companies do not allow the full- 
load current to be drawn suddenly from 
the mains; but they insist upon gradual 
increases in steps of ten or twenty am- 
peres, and in private installations, for the 
seke of generating plant and other mo- 
tors and lights, it is not advisable to do 
so. It is therefore necessary to accelerate 
by gradual increments of current, and it 
is in the earlier stages that the shunt and 
compound motors have the advantage. 

In all the preceding it has been as- 
sumed that the motor and the machine 
are direct-connected, or at all events that 
there is no appreciable slip between the 
motor and the machine. There is one 
very interesting machine, however, which 
starts from rest, and, as made by one of 
the best-known firms in Glasgow, has pur- 
posely a very large slip. The reference 
is to centrifuga] machines, either sugar 
centrifugal or hydro-extractors. In this 
particular type the motor drives the basket 
through a centrifugal friction clutch. The 
motor, in machines of the latest type, is 
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series wound, and is thrown on to the 
mains direct by a double-pole switch, no 
starting resistance being employed. 

The high self-induction of the series 
field coils prevents the sudden rush of 
current being excessive. In most cases 
which have come under the author’s notice, 
the initial current is not appreciably great- 
er than that taken by the motor ten sec- 
onds later. The motor in a few seconds 
attains the speed corresponding to the 
current, the slippers of the friction clutch 
fly out by centrifugal force and the basket 
begins to revolve. The basket accelerates 
rapidly until it attains the same speed 


as the motor, when the motor and the 


basket accelerate together until full speed 
is obtained. The friction of the slippers 
represents a loss of energy of fifty per 
cent of the motor output, until the motor 
and basket are running at the same speed, 
after which no such loss occurs. The aver- 
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age power taken during the acceleration 
period is often six or seven times the 
power taken when running at full speed, 
and the power at the start is often more 
than double the average power. A very 
specially designed motor is therefore nec- 
essary. The actual power depends upon 
the time of acceleration, and this varies 
with the class of sugar to be worked. 

The interesting point in this machine 
is that if a shunt or compound motor 
be used there is a much greater loss of 
energy, as, owing to their much higher 
speed with a given current, the speed of 
the basket does not equal the speed of 
the motor until a much later period, and 
the energy lost, caused by the friction 
of the slippers, is much greater. There is 
also the advantage that some sort of 
starting resistance must be used with these 
motors. 

On the other hand, the series motor has 
the disadvantage that, though the total en- 
ergy required is less, the initial demand is 
greater; but as usually a number of these 
machines are used in one installation, and 
they do not all start at the same time, 
the generating plant may be practically 
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the same as would be necessary with shunt 
or compound motors. Fig. 5 shows the 
current curve and speed curves for a 
basket and series motor of one of these 
machines. It will be noted that the basket 
speed never quite reaches that of the 
motor. This is probably due to vibration, 
causing a slip in the friction clutch, and 
there must be some slight loss in this; 
but it is also the case when shunt or com- 
pound motors are used. 

It may be asked why the motor should 
not be direct coupled to the basket. The 
objection to this is, that the motor would 
have to contend with the inertia of the 
basket when starting, as well as its own 
inertia, and a very large starting current, 
necessitating a starting resistance, would 
be required. By introducing the friction 
slippers, the motor has only its own in- 
ertia and the friction of the slippers to 
overcome in starting. 


New York City Traffic. 

The New York State Board of Railroad 
Commissioners has made public a com- 
pilation of statistics of the number of 
passengers carried and transferred on the 
street surface, elevated and subway rail- 
road lines of New York city during 1905, 
as compared with 1904. The number of 
paid fares was 1,171,151,698, an increase 
of 93,439,451. The number transferred 
was 271,195,524, an increase of 7,816,362. 
The car mileage was 290,249,455, an in- 
crease of 28,664,543. í 

Comparative statistics by boroughs are : 


PAID FARES. 
1904. 1905. 
Manhattan .........689,638,134 745,896,116 
Brooklyn .......... 338,961,835 372,584,004 
Bronk ...csseseceee 24,650,755 25,002,165 
Queens .....-.-+ee- 16,800,353 19,493,173 
Richmond .......-.- 7,607,170 8,176,240 
TRANSFERS. 
Manhattan .........173,751,290 166,126,312 
Brooklyn ......-+.+. 69,547,584 85,225,229 
Bronx 44.06 2554544%2 16,257,584 15,356,061 
Queens .........65- 3,023,120 3,695,954 
Richmond ......... 793,622 792,968 
CAR MILEAGE. 
Manhattan .........126,186,232 149,334,212 
Brooklyn .........-- 61,942,825 67,943,149 
Bronx <s.acei sates 7,492,269 6,403,478 
Queens .......2065% 3,900,025 4,244,982 
Richmond .......... 2,263,561 2,323,634 
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Gift of the International Electrical 
Congress to the American Insti- 
tute of Electrical Engineers. 

At the last meeting of the board of 
directors of the American Institute of 
Electrical Engineers the gift of the In- 
ternational Electrical Congress of a fund 
for the library was formally accepted. This 
gift disposes of the balance which was 
left in the treasurers hands after all ex- 
penses connected with the St. Louis con- 
gress had been paid. Resolutions have 
been adopted by the directors of the In- 
stitute to the effect that the fund shall 
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be known as the “International Electrical 
Congress of St. Louis (1904) Library 
Fund,” and that the annual income shall 
be expended in the purchase of foreign 
or non-American electrical literature for 
the Institute library. The fund, which 
now amounts to $2,067.06, has been de- 
posited in a trust company. 
vane sea 
Professor Pierre Curie Killed. 
Professor Pierre Curie, who, with his 
wife, Mme. Marie Curie, discovered radi- 


' um, and did such important work in radio- 


activity, was killed in Paris on the after- 
noon of April 19, being run over by a 
wagon in the Place Dauphin. 

Professor Curie was born in Paris, May 
15, 1859. He was the son of a physician, 
and early showed a scientific bent. He 
was educated at Sorbonne, and at the age 
of twenty began experimental investiga- 
tions in chemistry. In this work he was 
assisted by Marie Sklodowska, a Polish 
lady, herself devoted to physics and chem- 
istry. Professor Curie was made profes- 
sor of physics at the School of Physics and 
Chemistry, Paris, in 1895, and at about 
the same time married Mlle. Sklodowska. 
Although without any outside means, Pro- 
fessor and Mme. Curie devoted themselves 
to scientific work, giving to this as much 
of their income as they could spare. They 
started first a study of the magnetic prop- 
erties of steel, but were later led to an 
investigation of the conductivity of the 
air under the rays given out by uranium 
and thorium. This work led them to the 
investigation of pitchblende, and later to 
the discovery of radium. Since then other 
important discoveries have been made, 
notably that of polonium, and the fact that 
radioactive materials continuously give off 
heat. The properties and peculiarities of 
these new elements have been thoroughly 
studied and many important scientific 
facts brought to light. A good deal of 
work was also done in cheapening the 


cost of producing compounds of radium 
and its allied elements. Their work was 
recognized by many scientific bodies. In 
1901, two years after the discovery of radi- 
um, the French Academy of Sciences 
awarded to them the La Caze prize of 
10,000 francs. In December, 1903, the 
Nobel prize for chemistry was awarded to 
them, and a little later they received 60,- 
000 francs, being part of the French Osiris 
prize, in recognition of their scien c 
work. In 1904 Professor Curie refu 

the decoration of the Legion of Honor, 
as he said that he did not think the hope 
of receiving decorations of that kind was 
necessary as an inducement to acts of de- 
votion or courage. Professor Curie leaves, 
besides Mme. Curie, one daughter nine 
years old. 
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BOOK REVIEWS. 


“Projektierung Elektrischer Licht und 
Kraftibertragungsanlagen.” 


torfer. Potsdam. A. Stein. Cloth. 289 
pages. 634 by 9% inches. 216 figures and 
14 tables. Price, 9 marks, 


This treatise on the design of electric 
light and power stations takes up the mat- 
ter in some detail. All apparatus used 
in such plants is described, the character- 
istics of the different machines explained, 
the mathematical laws for laying out con- 
ductors are given and the author then 
passes to the larger problem of design 
of the plant. 

“Standard Telephone Wiring.” James F. 
Fairman. New York. McGraw Publishing 
Company. Flexible leather. 91 pages. 414 


by 7 inches. Illustrated. Supplied by the 
ELECTRICAL REVIEW at $1. 


This little handbook has been prepared 
as a guide to the telephone. It describes 
clearly, using diagrams, the underlying 
principles of telephony, the apparatus em- 
ployed and the various systems in use, 
such as the common battery, the magneto 
systems, intercommunicating systems and 
extensions. The book contains also the 
rules of the National Board of Fire Un- 
derwriters governing the installation of 
signaling systems. 

“Cours de Physique de l'Ecole Polytech- 
nique.” Third supplement. M. Bouty. Paris. 


Gauthier-Villars, Imprimeur-Libraire. Paper. 


420 pages. 51% by 9 inches. 104 figures. 
Price, 8 francs. 


This volume forms the third supple- 
ment to the course in physics prepared by 
M. J. Jamin. It has become necessary 
in order to bring the subject up to date, 
and deals with the important and highly 
interesting investigations into radiations 
and the passage of electricity through gases 
which have been made during the past 
six years. In fact, the subtitle of the 
volume is “Radiations; Electricity ; Ioniza- 
tion.” The treatment is descriptive rather 
than analytical, frequent use being made 
of curves, although, where necessary, the 
calculus is employed. 

“Electricity Meters.” Henry G. Solomon. 
Philadelphia. J. B. Lippincott Company. 
Cloth. 324 pages. 6144 by 9 inches. 307 illus- 


trations. Supplied by the 


CAL RE- 
VIEW at $5. 


This is a fairly complete treatise on elec- 
tricity measuring instruments taken up 
from an English viewpoint. The author 
discusses first the laws governing the op- 
eration of such machines, and then passes 
to detailed descriptions of a large num- 
ber of meters of all kinds. American, Eng- 
lish and other foreign makes are fully 
discussed, both direct, single-phase and 
polyphase types being taken up. The book 
also takes up briefly methods of charging 
for electric power and the use of prepay- 
ment meters. A special chapter deals with 
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the peculiar mechanical features of certain 
meters. Instructions are also given for 
testing meters, both in the shop and after 


they have been installed. 

“The Wiring Handbook.” Cecil. P. Poole. 
New York. McGraw Publishing Company. 
Flexible leather. 85 pages. 444 by 8 inches. 
32 tables. Supplied by the ELECTRICAL RE- 
VIEW at $1. 


This is a useful little wiring book. It 
discusses the essential principles of wiring, 
both for lighting and power purposes. 


Clear diagrams are given showing how | 


the auxiliary apparatus, which is often 
left to the wiremen to install, should be 
connected up. Diagrams aré employed 
for computing the power required under 
different conditions, and an appendix gives 
a digest of the underwriters’ rules apply- 
ing to inside wiring. The book covers 
the field very satisfactorily and as it is not 
at all padded, it is conveniently small. 
“Management of Accumulators.” Ninth 
edition. Sir David Salomons, Bart. New 
York. D. Van Nostrand Company. Cloth. 


178 pages. 5 by 7 inches. 
plied by the ELEcTricaL REVIEW at $2.50. 


This book has been prepared by rewrit- 
ing vol. i of the author’s work on “Elec- 
tric Light Stations and the Management 
of Accumulators.” It aims to give prac- 


‘tical instruction for the care and main- 


tenance of storage batteries when employed 
as auxiliaries in lighting systems. The 
general treatment of the subject is well 
known. ‘The present edition has been 
brought fairly well up to date by eliminat- 
ing much descriptive matter that has been 
superseded, putting in place of it discus- 
sions of later improved forms of batteries. 
Besides this discussion of the different 
types of cells the author goes to some 
detail as to the proper methods of setting 
up batteries, charging, discharging and 
the faults and remedies incident to the 
use of batteries. 

“A Treatise on Producer-Gas and Gas-Pro- 
ducers.” Samuel S. Wyer. New York. En- 
gineering and Mining Journal. Cloth. 296 


pages. 614 by 914 inches. Illustrated. Sup- 
plied by the ELECTRICAL REVIEW at $4. 


This is a fairly complete treatise on the 
subject of gaseous fuels, a subject which 
has been attracting more and more at- 
tention of late years. The author first 
gives the fundamental physical laws and 
definitions which must be understood 
clearly in a study of this kind. Chapter 
ii deals with underlying chemical prin- 
ciples in the same way. Chapter iii takes 
up thermal and physical calculations. The 
different kinds of commercial gas are first 
discussed and then the subject proper of 
the book—producer gas—is taken up. The 
progress which has been made in this mat- 
ter is shown. Different types of producers 
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are classified and discussed, the virtues 
of each being brought out. Fuels, their 
character and use, are discussed; methods 
of making tests ; computating the efficiency 
of a producer; the care and operation of 
producers, and all phases of the work in- 
volved in the use of this apparatus. ‘The 
book concludes with a bibliography on the 
subject. It will be a welcome treatise to 
those who are particularly interested in 
the use of producer gas. 


“Practical Electric Railway Handbook.” 
Second edition. Albert B. Herrick. New 
York. McGraw Publishing Company. Flex- 
ible leather. 460 pages. 414 by 6% inches. 
Illustrated. Supplied by the ELECTRICAL RE- 
VIEW at $3. 


The second edition of this handbook 
has been brought up to date by rewriting 
a number of the sections and inserting 
descriptions of more recent systems and 
appliances. The book gives a very brief 
discussion of electrical units and laws, and 
then takes up the various parts of a rail- 
way system. A large number of testa 
for locating faults in the car equipment 
or in outdoor plant are given. Methods of 
track laying, bridge construction, types of 
power-houses, boilers and engines and elec- 
trical apparatus are all fairly well con- 
sidered, with possibly a few exceptions. 
Some of the minor appliances seem to 
have been overlooked. For example, there 
is nowhere a discussion of the collecting 
devices—a small, though a very essential, 
part of every electric car equipment. 

“Electric Railway Accounting.” W. B. 
Brockway. New York. McGraw Publishing 


Company. Cloth. 84 pages. Diagrams. 
Supplied by the ELECTRICAL Review at $1.25. 


This is a very useful little book and 
should prove acceptable to the manage- 
ments of the many electric railway systems 
distributed throughout the country. As is 
well known, the financial standing of many 
small roads is apt to be in doubt, an 
opinion which prevails pretty widely be- 
ing that many of these roads were built 
for speculative purposes. The proper sys- 
tem of accounting and reporting, if adopt- 
ed, would soon show the actual standing 
of all these roads. Mr. Brockway gives 
here some useful suggestions and shows 
report forms which have been found of 
value. He also discusses the relation of 
operating expenses to earnings and some 
other units of comparison, and goes some- 
what into details as to the use of curves 
as a means of expressing the varying 
conditions of the system from day to day. 
He discusses the value of statistical in- 
formation, shows how useful standardiza- 
tion of accounts may be, and emphasizes 
the value of frequent expert examination 
of the accounting department. 
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The Separation of the Losses in In- 
duction Motors. 

The power taken by an induction motor 
when running light is the sum of the vari- 
ous losses occurring in the motor, and the 
separation of the total loss into its sev- 
erai components is of much importance to 
the designer. A method of doing this has 
been described by Mr. G. W. O. Howe. 
Various methods have been proposed be- 
fore, but they have been open to the ob- 
jection that they assume the slip of the 
motor to be directly proportional to the 
load, which is not true. The present meth- 
od is due to Bradstad, and is an adanta- 
tion of the well-known method of finding 
the losses in one motor by driving it from 
another which has been accurately cali- 
brated. The latter machine is a direct- 
current machine separately excited, and 
is coupled directly to the induction motor 
under test. Four sets of readings are 
taken: first, of the power taken by the 
direct-current motor running light; sec- 
ond, of the power taken by the direct- 
current motor when coupled to the induc- 
tion motor, both stator and rotor wind- 
ings being open-circuited; third, of the 
power taken by the direct-current motor 
when the stator is connected to the poly- 
phase supply, the rotor running open; 
fourth, of the alternating power supplied 
to the stator in the latter case. These 
readings should be obtained for various 
speeds below and above synchronism, and 
the results plotted in four curves. The 
most striking feature of these curves is 
the sudden break in the curves showing 
the power taken by the direct-current mo- 
tor with the stator of the induction motor 
connected to the alternating-current sup- 
ply and the curves showing the alternat- 
ing power absorbed, when passing through 
synchronous speed. This break is due to 
the torque exerted on the rotor by the 
rotating field. When the rotor is below 
synchronism this torque tends to drive it 
on, and when it is running above syn- 
chronism the torque is reversed. It is 
due to the hysteretic effect in the rotor 
and is a torque which tends to keep it 
running in synchronous speed. If the fric- 
tion be made small enough, or the rotor 
hysteresis large enough, it will run in syn- 
chronous speed. If the friction increase 
beyond a certain limit the rotor will begin 
to slip. The hysteresis torque, however, 
remains the same, and the power given 
from the stator to the rotor remains con- 
stant, being equal to the product of the 
torque and the angular velocity of the 
field. The speed of the rotor has decreased 
and with it the power given to it me- 
chanically by the torque. The difference 


ELECTRICAL REVIEW 


_—that is to say, the product of the torque 


into the angular velocity of slip—appears 
now as heat in the rotor iron; hence, Just 
below synchronism a certain part of the 
frictionless losses is supplied by the stator 
and is read on the alternating-current 
wattmeter, in addition to the stator iron 
loss, with the result that the direct-cur- 
rent motor is relieved of some of the fric- 
tional load. For this reason the assump- 
tion that slip is proportional to load, 
including friction, is not true, for the 
motor can be loaded up to a certain point 
before slipping begins. If the motor be 
rotated above synchronism, the direction 
of the torque is obviously reversed, and 
work is done on the stator by the direct- 
current motor. Both the slip and torque 
change signs, and their product therefore 
remains unchanged. This sudden decrease 
in the alternating-current power supplied 
to the stator on passing through synchro- 
nism must be equal to the sudden in- 
crease in the load on the direct-current mo- 
tor; and, further, both of these are double 
the ‘hysteresis loss in the rotor at rest. 
The stator iron loss is the mean of the 
two readings of the alternating-current 
supplied to the stator at synchronism. The 
friction loss is given directly as the differ- 
ence between the curves showing the power 
taken by the direct-current motor run- 
ning light and the power taken by it when 
driving the induction motor light.. The 
mean difference at synchronous speed be- 
tween the curves showing the power taken 
when driving the induction motor light 
and the power taken by the direct-current 
motor with the stator excited is the gen- 
erally neglected loss in the teeth of the 
stator and the rotor due to the rapidly 
pulsating flux. As the loss is caused by 
the rotation of the rotor, the power neces- 
sary to cover it must be supplied by the 
rotor and will be included in the load 
on the direct-current motor without affect- 
ing the reading of the stator loss on the 
alternating-current wattmeter. In the case 
of an ordinary induction motor running 
light this loss in the teeth will have exact- 
ly the same effect as an increase in the 
friction and energy. The following re- 
sults were obtained from a twenty-horse- 
power induction motor: friction loss, 100 
watts; stator iron loss, 250 watts; loss 
in teeth, 230 watts. The sum of the 
three gives 580 watts, while with the mo- 
tor running light in the ordinary way the 
wattmeter shows 575 watts. The sudden 
break in the two curves, which, as ex- 
plained, is due to hysteresis in the sta- 
tionary rotor, amounts to 100 watts, in- 
dicating a hysteresis loss of fifty watts. 
—Hlectricuan (London), March 30. 
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A Test of Large Alternators. 

Two large alternators constructed for 
the Johannesburg municipality, South 
Africa, by Siemens Brothers & Company, 
of London, England, were given a public 
test recently. These machines are to be 
directly-driven by gas engines. They are 
rated at 1,800-kilovolt-amperes, at 3,300 
volts, two-phase, fifty cycles, and operate 
at a speed of 100 revolutions per minute. 
They are intended to work on a circuit 
having a power-factor of 0.75. At this 
power-factor the output will be 1,350 
kilowatts, corresponding to 275 amperes 
per phase. It was required that these 
machines should run for twelve hours at 
full non-inductive load of 1,350 kilowatts 
without the temperature rising more than 
fifty degrees Fahrenheit above the air at 
any part. The excitation at full load and 
a power-factor of 0.75 was not to be more 
than twenty kilowatts. The machines were 
tested by a modification of the Hopkinson 
method. They were coupled together on a 
temporary shaft mounted on an ordinary 
bed-plate. The rotor of one machine was 
given a displacement of about twenty-five 
electrical degrees with respect to the other. 
The leading machine was then run as a 
generator under normal working condi- 
tions. The other machine operated a8 a 
motor with a slightly reduced flux. The 
necessary power to overcome the losses 
was supplied by a continuous-current mo- 
tor directly-coupled to the shaft. 

The preliminary tests showed that the 
losses for one alternator at an output 
of 1,377 kilowatts, non-inductive, were 
eighty-three kilowatts, not including bear- 
ing friction. The losses were made up of 
the following: energy, nineteen kilowatts; 
iron losses, thirty-eight kilowatts; copper 
loss in -the stator, ten kilowatts; in the 
field, sixteen kilowatts. The total efficiency 
at full load was therefore 94.3, including 
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National Interstate Telephone 
Association. 

A map has been commenced for the 
state of New York, making the fifteenth 
state for which independent toll line maps 
are being prepared. These maps will be 
displaved at the Chicago convention, show- 
ing all lines for which data have been 
received. These data should reach the gen- 
eral headquarters, Cleveland, Ohio, not 
later than May 25. 

The annual convention will be held at 
the Auditorium Hotel, Chicago, Il., June 
26, 27 and 28. The various committees 
will meet at that place June 25. The con- 
vention programme is now being pre- 


pared. 
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PROGRAMME FOR THE ANNUAL CON- 
VENTION OF THE AMERICAN IN- 
STITUTE OF ELECTRICAL 
ENGINEERS. 


' MILWAUKEE, WIS., MAY 28 TO JUNE 1. 

The annual convention of the American 
Institute of Electrical Engineers will be 
held at Milwaukee, Wis., May 28 to June 
1. The date is set thus early to enable 
members to attend the convention and to 
take part in the European trips the latter 
part of June. 

The Institute headquarters will be at 
the Hotel Pfister, Milwaukee. 

The following programme has been an- 
nounced : 

MONDAY, MAY 28. 

1. Address of welcome. 

2. Address—President Schuyler Skaats 
Wheeler. 

3. “Repulsion Induction Motor,” by 
Maurice Milch, associate, General Elec- 
tric Company, Schenectady, N. Y. 

4. “Direct-Current Motor Design as 
Influenced by the Interpole,” by Charles 
H. Bedell, associate, Electro Dynamic 
Company, Bayonne, N. J. 


TUESDAY, MAY 29. 

5. “Experiences with Lightning and 
Static Strains on 33,000-Volt Transmis- 
sion Systems,” by Farley Osgood, asso- 
ciate, New Milford Power Company, New 
Milford, Ct. | 

6. “Cell-Type Lightning Arrester,” by 
E. E. F. Creighton, associate, Union Uni- 
versity, Schenectady, N. Y. 

7. “Protective Apparatus for Lightning 
and Static Strains,” by H. C. Wirt, as- 
sociate, General Electric Company, Schen- 
ectady, N. Y. 

8. “Short-Circuit and Ground Currents 
in Alternating-Current Systems,” by Chas. 
P. Steinmetz, member, General Electric 
Company, Schenectady, N. Y. 

WEDNESDAY, MAY 30. 

9. “Magnetic Properties of Electrolytic 
Iron,” by Chas. F. Burgess, member, Uni- 
versity of Wisconsin, Madison, Wis., and 
A. Hoyt Taylor, University of Wisconsin, 
Madison, Wis. 

10. “Measurement of Temperature by 
Electrical Means,” by Edwin F. Northrup, 
associate, Leeds & Northrup Company, 
Philadelphia, Pa. 

11. “The Educational Value of an Elec- 
tric Test Car,” by T. F. Morgan, Univer- 
sity of Illinois, Urbana, Ill. 

12. “The Art of Inventing,” by Edwin 
J. Prindle, associate, New York. 

13. “Shunt and Compound-Wound Con- 
verters,” by W. L. Waters, member, Na- 
tional Electric Company, Milwaukee, Wis. 


THURSDAY, MAY 31. 
14. (Title to be announced later), by 
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David B. Rushmore, member, General 
Electric Company, Schenectady, N. Y. 

15. “Economics Derivable from the Use 
of Relatively Small Water Powers of Low 
Head in the Middle West,” by Dugald C. 
Jackson, member, University of Wiscon- 
sin, Madison, Wis. 

16. “Oscillations and Surges against 
Ground in Alternating-Current Systems,” 
by Chas. P. Steinmetz, member, General 
Electric Company, Schenectady, N. Y. 

17. “Relative Merits of Various Types 
of Booster Control,” by Joseph Bijur, as- 
sociate, General Storage Battery Company, 
New York, and Lamar Lyndon, associate 
New York. 

18. “Safety Devices for Steam Engines, 
Turbines and Motors,” by Charles M. 
Heminway, associate, Consolidated Engine 
Stop Company, New York. 

Applications have been made to the 
principal passenger associations for re- 
duced railroad rates for members and 
guests who attend this convention. The 
Western Passenger Association, the Trunk 
Line Passenger Association and the Cen- 
tral Passenger Association will probably 
grant the rate of one and one-third fare 
for the round trip on the certificate plan, 
which allows the holders of such certifi- 
cates to purchase tickets for the return 
trip at one-third the regular fare, pro- 
vided there are at least 100 certificates 
presented. , 

Further details regarding transporta- 
tion arrangements will be given later. 

De 
Some Notes on Gas Engines for 
Blectric Lighting. : 

A few notes have been given by Mr. R. 
C. Dieppe which are intended to assist the 
electrical engineer in the selection of a 
gas engine for an isolated lighting plant. 
When asking for quotations for a gas 
engine it is advisable to state the follow- 
ing particulars regarding the engine which 
the bidders are to furnish: the maximum 
brake-horse-power of the engine for one 
hour; the continuous working brake-horse- 
power of the engine; the speed of the en- 
gine in revolutions per minute; piston 
speed, maximum variation in volts in, say, 
fifteen minutes when running on half, 
three-quarter and full load, the load in 
each case being kept practically constant 
during the fifteen minutes; the maximum 
variation in volts when the load is sud- 
denly changed from one-half load to full 
Joad, or the other way ; the maximum emis- 
sion pressure upon explosion when run- 
ning on maximum load and on the con- 
tinuous working load, and the consump- 
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tion of gas at one-half, three-quarter and 
full load. When comparing various en- 
gines the ratio of the maximum brake- 
horse-power to the continuous working 
brake-horse-power should be noted, as it 
is desirable to have this as high as possi- 
ble. It is important to remember that the 
maximum horse-power of a gas engine is 
a definite thing and can not be exceeded. 
A gas engine which gives twenty-five-horse- 
power continuously should give thirty 
brake-horse-power as a maximum for one 
hour. Regarding the speed of the engine 
the speed of the piston is the chief point 
to watch, and this, for a twenty-five-horse- 
power engine should not exceed 750 to 
800 feet per minute. Anything above the 
latter figure should be questioned. In 
checking the voltage variation for the 
fifteen-minute run, under constant load, it 
is generally sufficient to read the maximum 
and minimum volts on the voltmeter. The 
maker should not question this require- 
ment, since under the conditions of op- 
eration the voltage will be directly pro- 
portional to the speed. If the initial 
pressure in the engine is too high there 
will be an objectionable bump in the en- 
gine when running at full load. This 
noise should not be confused with the noise 
made by the exhaust. The consumption 
of gas is, of course, important, and a 
guarantee should be made covering this 
point. It is also advisable, if the engine 
is to go inside the building, to have a 
representative of the maker inspect the 
site where it is to be placed. The engine 
company should also be asked to design 
the foundations for the engine, so that 
there will be no question of responsibility 
if excessive vibration occurs. While the 
preliminary test of the engine may be 
made at the maker’s shops, the real test 
should be made after installation. The 
maker of the engine should be told the 
name of the dynamo maker and should 
also be asked to agree-upon an electrical 
load to be used for testing. This very 
much simplifies the carrying out of the 
test.—Electrical Review (London), 
March 30. 
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Membership. 

It is expected that the membership of 
the National Electric Light Association 
will have reached a full thousand at the 
time of the Atlantic City, N. J., conven- 
tion, June 5 to 8. Only a comparatively 
few names are needed to make up this 
number, and at the rate applications are 
now coming in there is no doubt of the 
full 1,000 being listed. 
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Electricity in Newspaper Offices. 

At a meeting of the American News- 
paper Publishers’ Association recent- 
ly, Mr. John Norris, business mana- 
ger of the New York Times, read a paper 
entitled “Electricity in Newspaper Off- 
ces.” The following data are of great 
interest, showing as they do the last 
analysis of current consumption for one 
of the largest New York dailies. The fig- 
ures are presented in such form that they 
may be readily assimilated and a very 
good idea secured as to the advantage of 


using electricity for a motive power and. 


in other departments of such a complex 
organization. | 


At its former location at 41 Park row 
the New York Times paid for 195,000 
kilowatt-hours per annum for newspaper 
uses only. At its present location, with 
an expansion in output and with an ex- 
pansion of more than 100 per cent in 
space occupied, the total consumption for 
newspaper purposes is substantially the 
same—that is, 200,000 kilowatt-hours. 

The electricity used in operating our 
presses at 41 Park row was fourteen per 
cent greater than at Times square, though 
our output in printing at Times square 
was much larger. The difference is due 
to efficient and economical motors and 
controllers. 

Our total consumption of electricity for 
presses in 1905 was 53,252 kilowatt-hours. 
At 41 Park row for the same service in 
1904 our consumption was 60,955 kilo- 
watt-houre. ~ 

In printing the newspaper the New 
York Times averages 571 watts per 1,000 
eight-page sheets, which at an estimated 
price of three and one-half cents per kilo- 
watt-hour would cost less than two cents 
per 1,000 eight-page sheets. In view of 
the fact that we print over nine million 
eight-page sheets per month, we pay more 
for a pressman to operate one press than 
that which we pay for all of the power 
necessary to print our entire edition. 

The current for stereotyping has aver- 
aged six and one-half kilowatt-hours per 
100 plates produced by autoplate, or one- 
fifth of a cent per plate, or fifty-six cents 
per night. We use an average of thirty- 
seven gallons of water to cool each plate 
at a cost of one-half a cent for water. 

The gas for baking matrices and for 
heating the throats of autoplates costs 
nine-tenths of a cent per plate. The coal 
used in heating our stereo metal costs 
three-quarters of a cent per plate. The 
heating of linotype metal costs one-half a 
cent per 1,000 ems. 

Our linotypes have used forty kilowatt- 
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hours per night, or $1.39 per night, or 
one-seventh of a cent per 1,000 ems of 
machine composition. Summarizing this 
cost, we find an interesting comparison 
of the cost of electricity with other items 
in newspaper manufacture : 

Composition—Cost of power per 1,000 
linotype ems, one-seventh of a cent; cost 
of gas for melting linotype metal per 
1,000 ems, one-half of a cent. 

Stereotyping—Cost of power per plate, 
one-fifth of a cent; cost of water for cool- 
ing per plate, one-half of a cent; cost of 
gas for baking matrices and heating 
throat of autoplate per plate, nine-tenths 
of a cent; cost of coal for heating metal, 
three-quarters of a cent. 

Presswork—Cost of power per 1,000 
eight-page sheets, two cents. 

The Times Building elevators traveled 
3,001 miles in the month of January. 
That work is watched closely. A daily 
record of the number of feet traveled by 
each elevator is made up by counters at- 
tached to the elevator drums. The daily 
use of electrical energy is also measured. 
From this data the average number of 
kilowatt-hours, per car-mile each day, is 
ascertained to determine if the motors and 
controlling apparatus are in condition. 
The figures for January show that eleva- 
tors traveling 3,001 miles required 11,522 
kilowatt-hours, an average of 3.84 kilo- 
watt-hours per car-mile. No. 1 elevator, 
which has the highest rise in the world, 
326 feet, traveled an average of forty- 
two miles for each day of the month of 
January, about three times the usual 
building average. 

The Kohler controllers for operating 
the autoplates electrically have been en- 
tirely satisfactory. Through the opera- 
tion of the controllers we have made an 
accurate chart of every movement of a 
press during the night, and have obtained 
a basis for an automatic story that will 
give truthful testimony of press perform- 
ances to the publishers, paper maker and 
press builder. We have a record of every 
break of web, every change of roll, every 
change of plate, and the speed of the 
press at all times. 

Our light installation for newspaper and 
building is equal to 2,956 sixteen-candle- 
power lamps—1,534 lamps for newspa- 
per and 1,422 for building. Our renewals 
for the year were 1,600 sixteen-candle- 
power lamps and 2,400 eight-candle-power 
lamps., Our Nernst lamps gave us a 
brilliant light. We will use them in the 
new drug store. 

Forty-four Cooper Hewitt lamps are in- 
stalled in the Times Building, the Cooper 
Hewitt Company guaranteeing a life of 
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100 days of ten hours each. Our cost for 
mercury vapor lamp renewals has been 
trifling. There has been a total of thirty- 
seven renewals, of which we have paid for 
fifteen. The service has been satisfac- 
tory. l 

The use of central station service and 
the avoidance of an isolated plant has 
enabled us to maintain during the sum- 
mer and winter an absolutely uniform tem- 
perature of eighty-five degrees in our 
pressroom, which is fifty feet underground. 
We did not use any steam for six months 
of the year, except that which was gener- 
ated at midnight in the two-quart retorts 
in the moulding room on the sixteenth 
floor to bake matrices. - Uniformity of 
temperature should be helpful to delicate 
machinery. We heat our building with 
low-pressure steam. On the coldest days 
not more than four pounds pressure is 
required, and our building, with one pos- 
sible exception, is the tallest office building 
in the world—that is, above the curb. It 
is concededly the highest from base to top. 
Where most of the skyscrapers of New 
York have temperatures in summer in 
their basements almost unendurable and 
destructive alike to health and property, 
our lowest basement does not vary four 
degrees from the standard we maintain. 
During the hottest days of last July the 
temperature in our pressroom at noon was 
appreciably lower than on the street above. 
Imagine what this means in the pressroom, 
where everything is more or less affected 
by temperature changes as well as by high 
temperatures, 

We had hoped that the maintenance of 
uniform temperature would avoid any oc- 
casion for change of rollers, but we failed 
to take into account the matter of hu- 
midity. Some printing plants have tried 
a “humidifier.” Possibly, next summer, 88 
a result of the use of the drug store’s 
refrigerating apparatus, we may be able to 
work out a plan which shall obviate the 
necessity for changing rollers with the sea- 
sons. p 

Our electric paper hoists have never 
caused us the slightest bother. The elec- 
trie kitchen has been installed though not 
initiated. We tried to bake paste by elec- 
tricity and found the apparatus costly. We 
put hair curlers in the ladies’ toilet, and 
satisfied ourselves that the principal user 
was a scrub woman. - 

The consumption of electricity in the 
Times Building is less than forty per cent 
of that estimated by the engineers in plan- 
ning for our new building. 

By adopting central station service and 
avoiding the use of the isolated plant, we 
saved $80,000 on cost of installation. The 
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cost of operation for 1905 was $19,000 
less than the engineers’ estimate of what 
outside service and heating would cost. We 


saved $14,000 as compared with the en- 


gineers’ estimate of what the operation of 
an isolated plant would cost. We saved 
at least 800 feet of space in the base- 
ment. We saved the operating expense of 
keeping the basement cool in summer. We 
saved the use of coal, or steam, for six 
months of the year. We avoided the nui- 
sance of taking in coal and taking out 
ashes, and we saved the cost of breakdown 
connections. 


—___—_-<» 
Wireless Telegraphy in Naval 
Warfare.’ 

The great importance of the work done 
by the Japanese scouts need hardly be 
commented upon. The only question that 
has ever arisen has been as to the means, 
and a new implement has sprung into 
the arena. “The battle of the Japan sea 
was won by the wireless telegraph,” is 
the reported exclamation of one enthusiast. 
And there is no denying that it did mar- 
velous work. It was by means of it that 
the Japanese commander learned of the 
approach of the enemy and understood, 
while still miles away, his exact strength, 
position, formation, course and speed, and 
could make his initial moves before sight- 
ing him or being sighted by him. It 
is worthy of note that the first intelli- 
gence of the enemy was flashed, not by 
an armored cruiser or even by a protected 
cruiser, but by a large merchant ship 
scout, the Shinano Maru. Torpedo craft 
had been used as picket boats off Port 
Arthur, being fitted with wireless and be- 
ing thus also ready to oppose any night 
sortie; but a sound appreciation of the 
difference in conditions was shown in now 
keeping them for their legitimate work and 
not assigning them to duty as high-sea 
scouts. Apart from wearing out the crews, 
to attempt to combine the two types would 
indeed result in a hybrid of minimized 
value. Destroyers may possibly come to 
be larger than at present, for their own 
purposes; but information service is sut 
generis, with an importance all its own. 
Speed, and size to maintain it in a sea- 
way, are the prime requisites, supplement- 
ed by powerful wireless apparatus and 
enough battery to prevent being driven 
off by torpedo craft. 

Whether or not the wireless was ein- 
ployed as a means of signaling to the fleet 
during the action is not known at the 
present writing; it is most improbable. 
But we read farther in Admiral Togo’s 


‘ie Excerpt from an article entitled * Gleanings from 
e Bea of Japan `“ by Captain Seaton Schroeder, U.S. N. 


in the Proceeding: Tri : 
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report of how Admiral Nebogatoff’s squad- 
ron was intercepted and surrounded: “At 
5.20 A. M. . I received a report 
from our cruiser squadron which was about 
sixty miles behind steaming to the north, 
that several columns of smoke were seen 
in the east. Soon after, the same squad- 
ron approached the enemy and reported 
again that the enemy consisted of four 
battleships (afterward it was found that 
two of them were coast-defense ships) and 
two cruisers and were then heading north- 
east. It was certain that those ships were 
the principal remnant of the Russian ficet. 
Upon this the battleship and armored 
cruiser squadrons reversed their course and 
gradually steamed toward the east so as to 
appear at the head of the enemy . . . 
and at 10.30 a. M. we completely sur- 
rounded this enemy. .” Greater 
tributes to the success and value of this 
invention would be difficult to conceive. 
It now remains to accomplish selectivity, 
with all that the term implies. 

<> 

The Annual Report of the New 
Orleans Railway and 
Light Company. 

The New Orleans Railway and Light 
Company was organized under the laws of 
Louisiana, June 12, 1905, with a capital 
stock of $30,000,000. The company has a 
bonded indebtedness of $30,000,000 of 
general four and one-half per cent gold 
mortgage bonds. Of this there is held 
in escrow an amount equivalent to the 
outstanding bonds of the underlying com- 
panies, amounting to $12,806,000. On July 
16, 1905, the company acquired by pur- 
chase at receiver’s sale the properties 
owned, leased and controlled by the New 
Orleans Railways Company. The fiscal 
year covers the period from January 1 to 
December 31. The company therefore had 
a corporate existence of five months and 
sixteen days, and the New Orleans Rail- 
ways Company a period of six months and 
fifteen days. The operations of the ac- 
quired companies of the New Orleans Rail- 


way and Light Company cover a period 
of six months, from July 1 to December 
31, and are given for comparative pur- 
poses as follows: gross earnings, $5,093,- 
709.79 ; operating expenses, $2,671,460.35 ; 
fixed charges and taxes, $1,784,226.24; 
leaving a surplus for that period of $638,- 
023.20. During the past three years there 
has been expended on the property for 
betterments and improvements the sum of 
$3.653,302.05. 

The companies included in the opera- 
tions are the New Orleans & Carrollton 
Railroad, Light and Power Company, St. 
Charles Street Railroad Company, Orleans 
Railroad Company, New Orleans & Pon- 
chartrain Railroad Company, New Or- 
leans Lighting Company. 
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An Electric Safety Lamp. 

A type of incandescent lamp designed 
to give as nearly absolute security against 
fires or explosions as possible has been 
devised by Dr. D. Tomassi, of Paris. The 
idea is to extinguish the lamp automatical- 
ly should the protecting globe be broken 
and to prevent the flying of incandescent 
particles if the lamp globe itself should 
be shattered. 

The method of doing this consists in 
surrounding the globe of the lamp iteelf 
by a second glass covering fitted so as to 
be air-tight. Within this second globe is 
a switch which normally stands open, but 
which, when subjected to air pressure, 
closes the circuit and allows the lamp to 
light. The lamp is lighted by forcing 
air into the outer globe, in this way clos- 
ing the switch. If, then, the outer globe 
be shattered, the reduction in air press- 
ure which takes place immediately will 
extinguish the lamp before the inner globe 
is broken. If, on the other hand, the 
inner globe breaks, the reduction in press- 
ure of the air in the outer globe due to 
the collapse of the inner globe will open 
the switch and put the lamp out. In case 
of an accident of this kind the outer 
globe will, of course, stop all flying par- 
ticles and prevent any fire. It is thought 
that the lamp will have value in mines 
exposed to explosive gases, in powder mag- 
azines and in other places where there 
is danger of an explosion. 


Control of Telephones in Canada. 

Another step has been taken in the mat- 
ter of the control of the great public cor- 
porations of Canada. Hon. H. R. Em- 
merson, minister of railways, introduced 
a bill in the house, the feature of which 
is the placing of telephone rates under 
contro] of the railway commission. Mr. 
Fitzpatrick, minister of justice, announced 
the government’s intention of making this 
control as effective as that now exercised 
over railway freight and passenger rates 
by the same tribunal, a control which has 
not elsewhere been equaled in the world 
where. private ownership prevails. The bill À 
also provides for the interchange of traffic 
between telephone companies, and re- 
moves a barrier to the entrance of inde- 
pendent telephones to railway stations by 
removing from consideration in settling 
the compensation any exclusive contract 
between the railway and any other tele- 
phone company. The speeches of Mr. Em- 
merson and Mr. Fitzpatrick were received 
with every mark of attention, and the lead- 
er of the opposition gave assurance that 
he would do all he could to assist in per- 
fecting the measure. 
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Electrical Patents. 


Harry G. Webster, Chicago, Ill., has 
obtained a patent (816,052, March 27) 
for an improved telephone exchange sys- 
tem, and he has assigned it to the Strom- 
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Harold D. Stroud, Chicago, Ill., has 
obtained a patent (816,135, March 27) for 
an improved telephone exchange system, 
and he has assigned it to the Stromberg- 
Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y. This invention 
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TELEPHONE EXCHANGE SYSTEM (WEBSTER). 


berg-Carlson Telephone Manufacturing 
Company, Rochester, N. Y. The inven- 
tion relates to telephone exchange sys- 
tems, and more particularly to the super- 
visory signaling system employed in con- 
nection with the means for interconnect- 
ing subscribers’ lines, this supervisory sig- 
naling system serving to notify the cen- 
tral station operator of the operative con- 
dition of connected lines. The invention 
is particularly applicable to multiple 
switchboard exchange systems in which 
operator’s cord connecting apparatus is 
employed for the purpose of connecting 
two telephone lines for conversational pur- 
poses. It is the purpose of the invention 
to provide a double supervisory signaling 
system employing small electric lamps as 
signals in which there need be but one 
relay for each lamp and in which, fur- 
thermore, the telephonic circuit is induc- 
tively balanced, due to the presence of 
impedance in the connection to both sides 
pf the line circuit. In this respect of 
providing an inductively balanced circuit 
the invention shows an improvement over 
the supervisory signaling system disclosed 
in patent 688,452, issued December 10, 
1901. In the present system, first, di- 
rectly by the insertion of the associated 
plug in a line jack, and secondly, by a re- 
lay connected between a terminal of the 
common battery and one of the cord 
strands, the energization of the relay be- 
ing controlled by the operative condition 
of the substation apparatus associated with 
the line within which the plug has been 
inserted. 


relates to telephone exchange systems, and 
has for its object the provision of im- 
proved means, whereby subscribers may 
be brought into communication. The in- 
vention contemplates the provision of 
boards or sections of boards to which sub- 
scribere’ telephone lines extend, at some 
of which connections may be partially com- 
pleted, while at the remaining sections 
the connections may be completely estab- 
lished. _ Generally speaking, the preferred 
embodiment of one feature of the inven- 
tion consists in connecting each sub- 
scriber’s line with two divisions of a board, 
providing line signaling means at one of 
the divisions to enable the subscriber to 
initiate a call, and connecting means ex- 
tending between the divisions of the board, 
in combination with means for conveying 
intelligence between these divisions, so 
that an operator at one division of the 
board may form a continuation of the 
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system in which subscribers’ lines extend 
from substations to an exchange, where 
the lines are divided up into a number 
of groups, in combination with means 
whereby a subscriber whose line is in one 
group may, in sending a signal, indicate 
to the operator a particular group con- 
taining the line of another subscriber with 
whom connection is desired, switching ap- 
paratus being interposed between the 
groups and provided with means for con- 
veying signals or other form of intelli- 
gence between the groups whereby the op- 
erators at these groups may cooperate in 
effecting a complete connection. 

Harry A. Williams, of Akron, Ohio, 
has obtained a patent (817,210, April 10) 
for an improved magnetic friction clutch, 
which he has assigned to the Williams 
Electric Machine Company, of the same 
place. This invention relates to improve- 
ments in magnetic friction clutches, and 
relates particularly to a mechanical clutch 
mechanism, the friction members of which 
are operated electrically. The object of 
the invention is the provision of a clutch 
and operating mechanism therefor located 
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MAGNETIC FRICTION CLUTCH. 


on a shaft, the clutch consisting of but 
comparatively few elements, being simple 
in construction and cheap or inexpensive 
in first cost. A further object is the 
provision of a compact, durable and eff- 
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subscriber’s telephone line to the other 
division of the board, at which latter di- 
vision the connection between the sub- 
scribers may be completed. Another fea- 
ture of the invention may be generally 
stated to consist in a telephone exchange 


cient mechanism applied directly to a shaft 
for the purpose of such a device, and the 
compactness of the mechanism renders the 
device particularly available for use in a 
small or limited space. The invention 
consists of a shaft, a driving member 
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rigid therewith and a driven member loose 
thereon, an expansible member carried by 
the driven member, adapted to engage the 
driving member, a magnetic coil carried 
by the driving member, and means oper- 
ated by the coil to expand the expansible 
member and engage the driving and driv- 
en members. 

An improved apparatus for commutat- 
ing currents passing through lamps, etc., 
has been invented by Campbell Smart, of 


Swansea, England (817,597, April 10). 


The invention relates to improvements in 
commutators for electric currents of com- 
bined arc and incandescent lamps, and the 
objects of the invention are first, to pro- 
vide means for varying the current pass- 
ing through the circuits of electric are and 
incandescent lamps in such manner that 
when the arc lamps are burning during 
evening load the incandescent lamps will 
be cut off, while to switch on the incan- 
descent lamps (say, for midnight load) the 
arc lamps are switched off, the apparatus 
being brought automatically into the prop- 


CoMMUTATING DEVICE. 


er position for the next operation of 
switching off the incandescent lamps and 
switching on the arc lamps for evening 
load; second, to provide means for auto- 
matically correcting any defects in the 
working of the apparatus caused by the 
failure of an arc lamp. The invention 
consists in switching mechanism for a com- 
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bined arc lamp and incandescent lamp 
system, a two-part switch for controlling 
the incandescent circuit adapted to close 
the circuit when the parts are in align- 
ment, electromagnetic means in the arc 
circuit for holding the switch open, means 
for throwing the parts of the switch out 
of alignment, and auxiliary mechanism 
controlled by the potential across the arc- 
lamp circuit for rendering the last-named 
means ineffectual and for inserting a re- 


sistance in the arc circuit in shunt to. 


the arc lamp. 

Jonas W. Aylsworth, East Orange, 
N. J., has obtained a patent (817,152, 
April 10) for an improved apparatus for 
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the support, a plating bath in which the 
strip may be submerged and through which 
it may pass, means for applying current 
to a section of the strip after leaving the 
plating bath, whereby the section will be 
heated for the purpose of drying and 
means for regulating the length of the 
heated section. 


Australian Telephone and Telegraph 
Service. 

It is reported in the Electrician (Lon- 
don), April 6, that the newly created posi- 
tion of chief electrical engineer to the 
commonwealth of Australia post and tele- 
graph department has been conferred on 


APPARATUS FOR NICKEL-PLATING. 


nickel-plating, which he has assigned to 
the Edison Storage Battery Company, 
West Orange, N. J. This invention re- 
lates to various new and useful improve- 
ments in continuous apparatus for nickel- 
plating of the general type, in which a 
continuous strip or a connected series of 
separate articles is passed continuously 
through the plating bath. The improved 
apparatus has been specifically designed 
for and has been commercially used in 
connection with the nickel-plating of long 
perforated strips of thin sheet iron or steel, 
which are subsequently cut up into blanks 
and formed into pocket sections for use 
in the make-up of the improved Edison 
storage battery; but the applicability of 
the invention for use in connection with 
the plating of other articles or a con- 
nected series of separate articles will be 
apparent to those skilled in the art. The 
invention consists in the combination of 
a support, means for sustaining and mov- 
ing the strip to be plated with respect to 


Mr. John Hesketh, the chief electrical 
officer of the Queensland branch of the 
service. His headquarters will be in Mel- 
bourne. | 
Commencement on the reconstruction 
of the Australian telephone systems has 
been begun, and work is now going on on 
a line from Melbourne to Sydney. The 
wires are to be carried on the telegraph 
poles, the poles to be lengthened where 
necessary. A double line will be erected. 
Each wire will weigh 600 pounds to the 
mile, and as the two cities are over 500 
miles apart, over 250 tons of copper will 
be required. This route takes in about ten 
considerable towns. It is expected that an 
extension will be carried to Brisbane. Bids 
are. being asked for new switchhoards upon 
the common battery principle for the 
Melbourne station. The service at Svdnev 
is to be remodeled at once, and new boards 
are to be installed for use by July next. 
Tt is estimated that this reorganization 
will cost from $1,000,000 to $1,250,000. 
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A Model Plating Establishment. 

The large plating plant of the National 
Cash Register Company, Dayton, Ohio, 
is described briefly here by Mr. H. L. 
Foote. This department is located on the 
fifth floor of one of the main buildings, 
thus getting as much light as possible. The 
floor space is 360 feet by sixty feet, and 
is constructed with enough fall from the 
centre to the walls to prevent water from 
settling in spots. These floors are of con- 
crete and are drained every férty feet by 
stand pipes. There are installed eighty- 
four plating tanks, each of which has a 
complete regulating equipment and indi- 
cating instruments. The total amount of 
solution employed is 41,400 gallons. Of 
this there are 40,000 gallons of nickel, 
4,400 gallons of acid, 2,600 gallons of 
copper cyanide, 2,400 gallons of oxide 
~ plating, 800 gallons of silver and smaller 
tanks of zinc and bronze. In addition 
to this there are several hundred gallons 
of experimental solutions. The tanks con- 
taining the washing water for scrubbing 
the work tables and sawdust bins are ar- 
ranged along the outer walls where the 
light is best. Current for the plating is 


supplied by three 1,400-ampere genera- 


tors and one 3,000-ampere machine. These 
are all partitioned off from the plating 
room for protection. All the buffing ma- 
chines, scratch brushes and scouring tables, 
and even the dynamos, are driven by in- 
dividual motors. In the acid-dipping 
room there is an elliptical tank which per- 
mits two gangs of men to work, and a 
second straight tank where one gang can 
work. All the apparatus is laid out for 
the convenience of the employés, so as to 
save time and labor. In conjunction with 
this plant there is a chemical laboratory. 
The output of the plating establishment 
is 275 finished cabinets per day, or, count- 
ing all small parts, 250,000 pieces.—Ab- 
stracted from the Metal Industry (New 
York), April. 


Hydroelectric Installations of Italy. 


A review is given here of a paper read 
some time ago by Signor G. Semenza be- 
fore the Society of Civil Engineers, of 
France. The valleys of upper Italy all 
drain into the river Po, which discharges 
into the Adriatic. Lake Maggiore and 
lake Como, two sources of supply for this 
system, lie, respectively, 432 feet and 490 
feet above the points where the rivers 
flowing from them join the Po. There is 
thus in this section an immense reserve 
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of water against dry times, making these 
systems of much importance. It should 
also be borne in mind that Italy has 
scarcely any sources of combustible fuel 
for industrial purposes, and it has been 
importing coal at the rate of 6,000,000 
tons annually, at a value of $5 per ton. 
These considerations explain the rapid 
growth and development of the electrical 
undertakings in Italy. In that country 
it is good practice to install hydroelectric 
machinery far beyond that warranted by 
the average flow of water. The Italian 
hydroelectric systems may be divided into 
six groups: those serving Turin; those at 
Paderno, Zogno and Vigevano, which 
serve Milan, Monza and the Brianzs; the 
installations of Vizzola and Turbigo, be- 
longing to the Lombardy company, and 
supplying Gallarate, Busto and Legnano; 
the installations of Cellina for Venice; 
of Morbegno for the Valtellina, and the 
installations for Geneva. The Turin 
group is characterized by a plurality of 
generating stations, which is due to the 
fact that there is not one hydraulic power 
sufficient to deal with all the requirements. 
Works have been constructed on the river 
Sorura as follows: at Funghera, 3,000 
horse-power ; at Rusia, 1,500 horse-power ; 
at Ciampernotto, 1,500 horse-power; at 
Pian Soletti, 1,500 horse-power; on the 
river Chiusella, 1,500 horse-power ; on the 
river Dora Riparia, 1,800 horse-power at 
Busoleno. All these streams are irregular 
in character and do not provide any sub- 
stantial reservoirs. They depend upon 
the meteorological phenomena of the dis- 
trict, and to supplement them in times of 
scarcity of water a large steam station has 
been erected at Turin. All of these works 
have been established by the upper Italian 
Electrical Company. The transmission 
lines are constructed with metallic sup- 
ports having spans sometimes 263 feet in 
length. There are 1,200 miles of lines 
connecting these stations. The usual 
pressure on the lines is 25,000 volts. Some 
of the single lines are fifty-six miles in 
length. This company has recently ac- 
quired a water-power where the fall is 
2.820 feet and the discharge of water is 
fifty cubic feet per second. It is purposed 
to utilize this power in two falls of 1,460 
fect and 1,360 feet, respectively. The 
Paderno works are on the river Adda, 
where there is a fall of about 131 feet in 
less than two miles. This has been utilized 
in a station containing seven units, each 


of 1,500 horse-power. The effective fall 
is 100 feet. This station was laid out 
primarily to supply Milan, but power from 
it is now distributed to other towns in the 
neighborhood. The whole output of this 
station has been taken up, so that it is 
being supplemented by a station in Milan 
having an output of 7,000 kilowatts, which 
ig now being increased to 10,000. It is 
thought that this system will ally itself 
with the Conti company, having a station 
at Brembo, where there are four direct- 
coupled sets each rated at 2,000 kilowatts. 
The Lombardy company distributes elec- 
trical power to a district of about 760 
square miles, lying between the river 
Ticino and the towns of Varese and Milan. 
In this section the factories have shut 
down their own power-stations and are 
using electric power. At the Vigevano 
station there is a fall of ninety-five feet, 
and the normal quantity of water is 2,380 
cubic feet per minute, making available 
20,000 horse-power. The station contains 
ten 2,000-horse-power units. The Lom- 
bardy company is also equipping a station 
at Turbigo, on a large canal branching 
from the Ticino river. There is a fall 
here of 2,700 feet, and five units are being 
installed, each rated at 1,050 kilowatts. 
The transmitting voltage is 11,000. This 
company is also at work on a site in the 
Alps, where there is a stream having a fall 
of 1,300 feet in three miles. This will 
make available about 20,000 horse-power, 
though it will be difficult to distribute it 
on account of the rough country. Venice 
is served by a power-house on the Cellina 
river. There is an available fall of 188 
feet, with about 635 cubic feet of water. 
The station contains six 2,600-horse- 
power units. Geneva is supplied from a 
station on the southern side of the Apen- 
nine mountains. There is a large reser- 
voir having a capacity of 85,000,000 feet 
on the north side of the mountains. The 
discharge from this is taken through a 
tunnel. There is a total fall of 1,210 feet, 


which is divided into three sections. The 


same water is piped to Geneva for domestic 
purposes. Recently the arrangement has 
heen modified and the total fall utilized 
in a single station where there is an equip- 
ment with an output of 6,000 horse- 
power. One part of this station operates 
on the Thury system, the other with al- 
ternating current at 5,000 volts. The 
Valtellina railway is supplied from a sta- 
tion at Morbegno, which draws its supply 
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from the river Adda before entering the 
lake of Como. The fall is 115 feet, and 
there are four units with an output of 
2,000 horse-power each. There are a 
number of other smaller installations in 
Italy, but none of the size of those men- 
tioned.—Abstracted from the Electrical 
Engineer (London), March 30. 
A 

An Imperial (British) College of Technology. 

A plea is made here for establishing an 
imperial college of technology in Great 
Britain, at which the higher branches of 
engineering may be taught, and where 
important research work may be carried 
on. It is said that the many technical 
schools'in Great Britain are greatly ham- 
pered by lack of funds and inadequate 
equipment, and that there is great need 
for some central school, thoroughly 
equipped, at which the most advanced 
work may be taught. Practically no in- 
struction of this character is given at the 
present time in Great Britain. Such an 
institution could be formed about the 
Royal College of Science, which at the 
present time gives very thorough and ad- 
vanced instruction in pure and applied 
science, though it devotes most of the 
latter work to mining and metallurgy. A 
committee was appointed two years ago 
by the minister of education to inquire 
into the present work of this college and 
consider in what manner the buildings, 
staff and appliances may be used to the 
fullest extent for the promotion of higher 
scientific etudies. The conclusions reached 
in the report are that the position of Great 
Britain makes further provision for ad- 
vanced technical education essential; that 
at the present time this work is hampered 
by lack of facilities and by the absence of 
coordination among existing institutions 
and an insufficient appreciation on the 
part of employers of the value of such 
education, that the opportunities for re- 
search in the present technical institutions 
are inadequate for the industrial needs of 
the empire. This is due not to the want 
of ability on the part of instructors, but 
to the fact that much of their time is 
absorbed in giving comparatively element- 
ary instruction in pure and applied 
science. In any institution in which the 
highest technological education is given 
the equipment should be adequate for the 
purpose, and the staff should include men 
of the first rank in their profession. The 
committee reports that the London County 
Council has already promised $100,000 
annually for this purpose, and that there 
18 every reason to believe that other public 
bodies would come forward with like sums. 


ELECTRICAL REVIEW 


The new institution should be completely 


under university control; the engineering 
societies should not have a large share in 
the management of it. This school should 
maintain close contact with the different 
industries of the empire. It should be free 
from all impeding trammels of the older 
and little-changing educational methods 
and requirements which are regulated by 
other aims.—A bstracted from the Mechan- 


ical Engineer (London), March 31. 
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The Electrical Production of Ozone.’ 
Results of an investigation made to de- 
termine the effect of varying the form of 
the electrode and the rate at which air is 
passed through an ozonizer upon the 
amount of ozone produced are given here 


by Mr. A. W. Ewell. Ozone may be pro- 


duced electrically either by the use of a 
high potential or by means of an alter- 
nating potential. The first method has 
given a yield of ozone per coulomb of 
about one-tenth gramme. With atmo- 
spheric air and with a pointed electrode 
connected to the positive pole of a direct- 
current supply, the best yield in grammes 
per kilowatt-hour was about twenty-seven. 
With an alternating current or with a 
pointed negative pole the yield was about 
thirteen. The apparatus used in the au- 
thor’s later work consisted of an ozonizer 
formed of a bottle, into which the two 
electrodes were inserted. These could be 
separated by a dielectric plate if desired. 
Dry air was led into this bottle at one 
end by means of deflecting plates and was 
forced to pass between the electrodes. From 
here it passed out into a sampling bottle, 
which could be disconnected from the cir- 
cuit and the amount of ozone contained 
determined chemically. The current was 
determined by means of an electrometer 
measuring the fall of potential across a 
non-inductive resistance. The rate at 
which air passed through the apparatus 
was maintained constant during each ex- 
periment. A test made with one plane 
electrode thirteen centimetres by five 
centimetres and another electrode having 
ninety pin points distributed over an 
equal area gave under the best conditions 
twelve grammes per kilowatt-hour, corre- 
sponding to 0.04 gramme per coulomb. 
The current varied from 300 to 2,000 
micro-amperes. Using two point electrodes 
similar to the one employed in the above 
experiment, the yield per coulomb was 
0.003, or 1.1 grammes per kilowatt-hour. 
Two plate electrodes were inefficient, as 
sparks occurred before the desired brush 
discharge was appreciable. Plate and 
gauge electrodes were also unsatisfactory 
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for the same reasons. A series of expeil- 
ments was then made with two plate elec- 
trodes, one bare and the other covered with 
a dielectric. Other conditions were varied. 
It was found that the greater the current 
the greater the ozonizing power of the 
current, and the greater the deozonizing 
effect on the ozone already formed. e 
curves for such conditions show a very 
decided hump, the maximum outputs be- 
ing obtained with current densities from 
200 to 350 micro-amperes, the outputs 
varying from 0.07- to 0.2 gramme per 
coulomb. The greater the velocity of the 
gas the greater the maximum yield and 
also the greater the current at which this 
maximum occurs, and therefore the great- 
er the ozone density or the weight of 
ozone per litre. It is concluded that for 
the greatest efficiency a high gas velocity 
must be used. Increasing the distance be- 
tween the electrodes lowered the gas ve- 
locity for a given flow of gas, and since 
this exposed the ozone to the deozonizing 
effect of the current for a longer time, 
the maximum yield comes at a lower 
current. It was found that if the mass of 
gas which flows between the electrodes is 
the same, the maximum yield of ozone 
per coulomb is approximately independ- 
ent of the distance between the electrodes ; 
but if the distance be decreased, the cur- 
rent at which this maximum occurs is 
greater, and hence the ozone density is 
greater and therefore a small distance is 
preferable. It was found that the thick- 
ness, and hence the nature, of the dielec- 
tric has little or no influence on the yield 
of ozone, but if both electrodes are cov- 
ered with the dielectric the yield -per 
coulomb is less and the apparent resist- 
ance is greater; therefore, for the greatest 
commercial efficiency there should be a 
thin dielectric of high dielectric strength 
in the gas space between the electrodes. 
Under the best conditions—that is to say, 
with plate electrodes and one covered with 
a thin dielectric—the yield of ozone is over 
seventy grammes per kilowatt-hour, so 
that evidently this is better than the di- 
rect-current system or the system em- 
ploying point electrodes. The author has 
added a note to this article, in which he 
states that since it was written he has 
constructed an-ozonizer embodying the re- 
sults-of the experiments noted above. The 
electrodes are straight parallel | nickel- 
plated wires, all in the same plane, alter- 
nate wires projecting on each side and 
being joined to the external electrode. Per- 
pendicular to the plane of the wires and 
midway between each pair of wires is a 
flat plate of dielectric sufficiently wide to 
prevent direct discharge between the wires. 
Glass and fibre have proved satisfactory 
for this work. Hard rubber and mica are 
not. No data showing the performance 
of this apparatus are given.—-1bstracted 
from the Physical Review (Lancaster), 
April. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


In many instances, while the work in- 
volved in a campaign of publicity would 
be more than any officer of the company, 
already overburdened with present duties, 
could undertake, and at the same time not 
sufficiently extensive to warrant the em- 
ployment of a special agent, there are in- 
stitutions which have been organized for 
this particular work. These institutions 
undertake complete advertising campaigns, 
take care of the mailing lists, sending 
out advertising literature of every descrip- 
tion, follow up enquiries and methodical- 


COLUMBUS | 
RAILWAY 
aM anð LIGHT ~ 
“COMPANY | 


A NEAT AND ATTRACTIVE BOOKLET COVER. 


ly create new interest in and new demands 
for electric current in any community 
where the movement may he inaugurated. 


It must not be assumed that advertising 
work can he conducted in haphazard fash- 
ion. In advertising probably to a greater 


extent than in any other form of more 
or less intangible outlay, method is essen- 
tial. Because of this, as has been pointed 
out before, the general manager or other 
officer, whose time and energy should be 
devoted to the conduct of the mechanical 
affairs of the company, should not be ex- 


some booklet prepared under these con- 
ditions. The advantage of such a serv- 
ice is that the central station has the 
benefit of expert knowledge in the prepa- 
ration of the literature and the experience 
of specialists in utilizing methods of fol- 
lowing up and interesting the consumer, 


COMMENCE MONDAY SURE 


$300 to School Children 
And Good Pay Besides 


WE WANT YOU to secure us customers for electric lights, gas ranges and 
gas water heaters, and to EVERY schootboy and gir! we will give 


one Soller ($1) for.each and every customer. 


Anybody ordering a range, 


water heater. and electric lights counts as three customers and you receive 
$3.00 for getting them- In addition we offer an extra award of $300 for 


the best work: 


The $300 wil b bo Divided as Fallows: 
HOLT LET IR [Ress 
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‘end 
with the four next ret bn ot Tz. the fourteen aam abe 


largest 


All of the above amounts. incjuding payment ae one -dollar for an 
customer (whether you secure one of the big awards or not), will be in 


form of: de 


posits in the- Savings. Department. of the FIRST NATIONAL || 
BANK. of BIRMINGHAM. 


The Conditions at ‘Simple+-Fellew Thom Clesely 


Oc blank applicstions for re ate cat July- ist, Tat customers nust be on 
de, gas ranges or 1906. No application in the present wires and pipé 
gas wa may be, to participate in offer wil tines of the Company or on 
at this office. Have the cus- be received later. Credit will ` made 
tomer wish to secure, net be given sny child unti any edension. m la the 
application, at the customer is receiving service, nature! course of 
same time writing your As the will doubtless be while. the contest is going en. 
es onk A custo grest, make application as Full in on 
mer may give credit to only tar hed ee ek subject can be hed at eur of- 
one child each ble. Awards fica will giedly fur- 
or about Sept. nished to interested parties. 


i 
i aa am Ry. Light & Power Company 


and Information OfGee 2104 Firet Ave. 


A Goop PREMIUM AD. FROM BIRMINGHAM, ALA.’ 


pected to work out the details of the ad- 
vertising propaganda. 

That the central station interests are 
waking up to the necessity for enterprise 
and initiative in the matter of interest- 
ing new consumers is evident from the an- 
nouncements which are made from time 
to time of the establishment of special de- 
partments, under expert management, for 
the carrying out of well-laid plans for the 
dissemination of information concerning 
the advantages of electricity for divers 
uses. 

Where, however, the publicity will not 
reach such an extent thaf a special de- 
partment is practicable, the agency or svn- 
dicate methods are distinctly applicable. 
The Columbus (Ohio) Railway and Light 
Company has recently issued a very hand- 


so that there is an ultimate effecting of 


sales among a class of entirely new pros- 
pects. 


The Birmingham Railway, Light and 
Power Company also believes in the premi- 
um method of securing new customers. 
Herewith is reproduced an advertisement 
from one of the local newspapers offer- 
ing premiums to the school children for 
their efforts in promoting the sale of the 
utilities which this company supplies. This 
is a method of reaching directly into the 
homes of those whose interest is desired, 
and is probably one of the most effective 
that can be devised. The contest closes 
on July 1, and the results of this cam 
paign will be watched with considerable 
interest. 


April 28, 1906 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Westinghouse Machine Company 
Changes. 

On account of the rapid expansion of 
the business of the Westinghouse Machine 
Company, the board of directors has de- 
cided to enlarge the executive organiza- 
tion by increasing the number of vice- 
presidents from two to four, and has 
elected Mr. E. H. Sniffm and Mr. Arthur 
West to fill the new offices of third and 
fourth vice-president, respectively. 

Mr. Sniffin will be in charge of the sales 
department as heretofore, his field of work 
not being altered in assuming the new 
title. 

Mr. West, who has been chief engineer 
of the company, still retains that title 
and position. 

Mr. William A. Bole, in consequence 
of his election to the vice-presidency of 
the Westinghouse Foundry Company, has 
resigned his position as manager of works 
of the Westinghouse Machine Company 


` in order that he may better serve the in- 


terests of the Foundry company, of which 
he assumes the entire management. 

The Westinghouse Machine Company, 
however, retains Mr. Boles as consulting 
engineer, availing itself of his services 
and counsel on important work, which 
his ripe experience has made peculiarly 
valuable. 

Mr. Henry L. Barton, formerly general 
superintendent of the East Pittsburg 
works of the Westinghouse Machine Com- 
pany, has been appointed manager of 
works. 


— d 


Water-Power Development at 
Clarke City, Quebec. 

The North Shore Power, Railway and 
Navigation Company is developing a water 
power on the St. Marguerite river, Quebec. 
A short description of the work is given 
in the Canadian Electrical News for 
March. A dam is being built here which 
will consist of a headgate wall 485 feet 
long, varying from thirty-two to forty- 
eight feet in height and an overflow dam 
690 feet in length. This will give a work- 
ing head of about fifty-three feet. Seven 
penstocks are being erected for conveying 
the water to the turbines. Four of these 
are fifteen feet in diameter, one eight 
feet and two seven feet six inches. The 
turbines will have a combined output of 
22,400 horse- -power. Power will be used 
in a large pulp mill and for furnishing 


current for many purposes at Clarke City. 
The company owns important deposits of 
iron, copper, gold and other minerals, and 
will use electric motors in developing these 
mines. 


> One 


Manhattan Flush Receptacle and 
Separable Attachment Plug. 
The accompanying illustration, Fig. 1, 
shows the Manhattan flush receptacle, 
which has been produced as the result of 
great care in design and construction. Both 


plug and receptacle box are liberally pro- 


portioned and made from the best quality 
of vitrified porcelain. With this design 
unusually ample contact area is secured, 


Fic. 1.—MANHATTAN FLUSH RECEPTACLE. 


while the possibility of short-circuiting or 
grounding the current by the plug ter- 
minals coming in contact with the face 
plate as the plug is inserted or withdrawn 
is entirely avoided. The plug terminals 
are depressed to accomplish this. The 
interior of the plug is Jarger than usual. 

Both plug and box terminals are made 
from very high-grade phosphor bronze, 
ensuring uniform contact. 

The surface plates are supplied in twelve 


Fic. 2.—MANHATTAN SEPARABLE ATTACHMENT 
PLus. 

standard finishes, any of which will be 

furnished as specified. 

The small doors are provided with 
springs, which hold them open or closed 
as the case may be. 

Fig. 2 shows the Manhattan separabili 
attachment plug. Both plug and cap 
are generously proportioned and made 
from the best grade of porcelain. The 


spring contact slips are of phosphor bronze, 
and the brass terminals are held securely. 
The contact “well” in the plug is reen- 
forced by a heavy division wall, and am- 
ple and positive contact area is ensured 
by the construction. The special feature 
of this device is that it will separate at 
any angle. A pull on the cord in any di- 
rection will cause the plug and cap to 
separate instantly without imposing the 


slightest strain on socket or cord, no 


matter how or where the socket may be 
located or supported. 

These devices are made by the Manhat- 
tan Electrical Supply S ompsny, New 
York city. 

PE E 
The Effect of Sleet on Different 
Types of Third Rail. 

The effects of a sleet storm on several 
types of third rail installed for experi- 
mental purposes on a section of track of 
the New York Central & Hudson River 
Railroad are described briefly in the Rail- 
road Gazette for April 13. The storm oc- 
curred on March 3. There was a light 
rain followed by hail, the temperature 
ranging from twenty-eight to thirty-three . 
degrees Fahrenheit. There was an east 
wind with a velocity of two miles an hour. 
Sleet began to form at nine in the morn- 
ing, and continued to form throughout the 
day, the quality of the sleet varying with 
temperature. In thickness it averaged 
about one-quarter of an inch. Two types 
of overrunning rail were tested. On the 
unprotected overrunning rail the sleet was 
so bad that after three hours it was im- - 
possible to run. On the inclined top pro- 
tection overrunning rail, on the section of 
the track where the wind could get at the 
side of the rail, the sleet formed at some 
points entirely over the top of the rail. 
At such places contact shoes arced badly. 
Three types of underrunning rail were 
tested. On the underrunning rail with 
wooden protection the drip carried the 
sleet off the edge of the side board, and 
no sleet formed on the rail. On the under- 
running rail with fibre protection the drip 
was carried off by the fibre, and no sleet 
was formed on the rail. On the underrun- 
ning rail with mica compound insulation, 
except on the edges of the rail, no sleet 
formed. These results seem to show that 
under the conditions prevailing on that 
day the underrunning rail was superior ta 
the overrunning type. 
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Some New Small Electric Tools. 

The Genera] Electric Company, Schen- 
ectady, N. Y., has recently developed sev- 
eral small motor adaptations which are 
quite interesting as showing how thor- 
oughly electrical manufacturers are in 
touch with the need of the general public 
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Fig. 1.—BEncH DRILL. 


outside of the purely electrical fields. The 
use of electric power is daily being ex- 
tended by progressive central stations into 
almost every nook and corner of their 
customers’ premises. Motors for small 
labor-saving machines enable the jeweler, 
dentist, grocer, butcher, and even the cus- 
tomer, the householder, to draw on his ejec- 
tric lighting circuit for economical and 
convenient power whenever and wherever 
required to meet daily needs. | 
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Fic. 2.—BREAsT DRILL. 


The General Electric Company’s latest 
development along these lines includes an 
electrically driven bench drill suitable for 
small work, a portable electric breast drill 
for the same range of requirements, and 
an electric buffing and grinding outfit for 
household use. The bench drill has been 
particularly designed for the use of jew- 
elers, repair men and manufacturers who 
have a large amount of drilling on small 
work or otherwise where the drilling serv- 
ice is not severe. 


ELECTRICAL REVIEW 


Machine and general repair shop men 
as well as manufacturers are becoming 
better informed and more convinced of 
the advantages of the electric motor for 
driving their machinery, and realize that 
large savings in both time and money are 
possible in just those operations for which 
the electric bench drill is designed. 

The bench drill shown in Fig. 1 is fur- 
nished with a vertical motor mounted on 
the top of a column sliding in a socket 
cast integrally with the base, in which it 
can be adjusted for various heights. The 
motor body or head is also adjustable ra- 
dially for drilling position. 

The whole outfit rests on a broad base 
about six by sixteen inches, which gives 
the desired stability. The minimum 


height is.sixteen inches when the motor. 


arm is in the lowest position and the maxi- 
mum height is twenty-two inches when the 
motor arm is fully raised, thus giving a 
range of six inches through which the 
motor body may be raised or lowered. The 
work is fed to the drill by raising a cir- 
cular table which is operated by a lever 
with a range of one and one-quarter inches 
vertically. 

The motor is series wound and can be 
supplied with 115 or 230-volt winding, 
for use on direct-current circuit only. A 
single gear reduction is provided between 
the armature shaft and drill spindle. The 


hand wheel mounted on the armature shaft 


Fic. 3.—GRINDING AND BUFFING MACHINE. 


at the top is convenient for turning the 
spindle and adds a flywheel effect to the 
spindle as well, thereby insuring a smooth 
steady rotation of the drill. The amount 
of power required in the operation of the 
drill naturally varies with the amount of 
work performed, but in no case is it ex- 
cessive. The largest drill the chuck will 
hold is twenty-one-sixty-fourth inch di- 
ameter and from this all sizes down to 
No. 40. 

The bearings are provided with self- 
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oiling cups which require attention only 
every three or four months. The outfit 
includes a chuck of standard design, ten 
feet of attaching cord and Edison attach- 
ing plug. Drills are not supplied with 
the outfit. The weight of the bench drill 
complete is about forty pounds, which en- 
sures firmness and rigidity. The outfit is 
finished in black japan with nickel-plated 
trimmings. 

The motor used in the portable electric 
breast drill shown in Fig. 2 ig similar in 
size and construction to that used with the 
bench drill just described. The tool is 
provided with a switch in the body of the 
motor so conveniently arranged as to 
bring the drill under absolute control of 
the operator. This switch is well pro- 
tected from damage, of suitable design and 
sturdy construction. The weight of the 
breast drill is sixteen pounds complete and 
it measures thirteen inches long by five 
inches diameter. With the outfit is fur- 
nished chuck and extension cord with 
Edison attaching plug permitting a range 
of operation within a radius of ten feet 
from the source of current supply. The 
oiling of the bearings is effected through 
protected oil holes which replace the self- 
oiling features of the bench drill motor. 
The use of a self-oiling bearing in which 
oil is stored is not practical with these 
drills, as the breast drill is used in all con- 
ceivable positions and oil could not be 
prevented from escaping out of the reser- 


Fic, 4.—GRINDING AND BUFFING 
MACHINE. 


voirs. On this account the bearings of 
the breast drill must be oiled frequently. 
The new domestic grinding and buffing 
outfit, Figs. 3 and 4, have been especially 
designed for grinding knives, scissors and 
other similar edged tools, and for polishing 
small silverware, jewelry and other like 
articles. A grinding wheel of suitable 
character to insure a smooth cutting edge 
without the use of a second sharpening is 
interchangeable with the buffing wheel. 
These outfits are adapted for the intermit- 
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tent service required in the ordinary house- 
hold, but are not suitable for the heavier 
continuous work which is required by jew- 
elers, dentists, etc. Other and larger out- 
fits are furnished by the General Electric 
Company for this more exacting service. 
The household outfit consists of motor 
with shaft extended two inches from end 
of bearing to inside of wheel, the neces- 
sary washers and nuts for holding the 
wheel in place, one rag wheel of three 
and one-half inches diameter, one three- 
inch emery wheel, one-half inch thick with 
five-eighths inch bevel face, together with 
attaching plug with ten feet of cord. These 
outfits are furnished for 110 volts direct- 
current and 110 volts alternating-current, 
and can be specially wound for 220 volts. 
The alternating-current motor weighs 
about twenty-five pounds. The direct-cur- 
rent motor is much lighter, weighing but 
fifteen pounds. Both motors are very 
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Fie. 1.—PorTABLE GAUGE FOR PRESSURES EXCEEDING Five 
POUNDS PER SQUARE INCH. 


simple, requiring no more attention in 
service than a fan motor. In connecting 
to source of current supply the cord is at- 
tached to the binding posts of the motor 
and the plug inserted in the nearest socket 
at which the proper current is available. 
Steam Turbine in Siam. 

One of the most progressive of the 
independent principalities of Asia is the 
little kingdom of Siam, on the Indo- 
Chinese Peninsula. In the principal 
city, Bankok, is a modern electric rail- 
way power plant, operated by the Siam 
Electricity Company and equipped with 
reciprocating engines and generators. 
Because of the increased demand for 
power, an additional unit has become 
necessary and a Curtis steam turbine has 
been decided upon ag most suitable. This 
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ELECTRICAL REVIEW 


is a 500-kilowatt, 575-volt machine, built 
by the General Electric Company, of 
Schenectady, N. Y. The boiler plant for 
this station is unique in that paddy husks 
are burned in place of coal. The fuel is 
brought down the river from the rice field 
in flat-bottomed boats to the power- 
house and unloaded directly into the 
boiler-room by an elevator and belt con- 
veyor, operated by several direct-current 
500-volt General Electric Company mo- 
tors of the CE type. This method of 
using. rice husks for fuel is an economic 
utilization of a waste product similar to 
the use of the crushed sugar cane, or 
bagasse, on sugar plantations. — 


The Bristol Portable Recording 
Gauges. 
Within recent years there has been evi- 
dent a demand for a portable recording 
pressure gauge free enough from delicate 


mechanism for the ordinary workman to 
manipulate it successfully with reasonable 
care. To meet these requirements the 
Bristol Company, Waterbury, Ct., has 
placed on the market a modification of its 
well-known recording gauge for portable 
service. In these portable gauges the 
metal case has been omitted, the pressure 
tube and clock for driving the chart be- 
ing mounted on a light aluminum back, 
which, in turn, is mounted in a wooden 
carrying case designed with special refer- 
ence to ease in handling and making con- 
nections to the source of pressure. 

For recording pressures which mav cx- 
ceed five pounds per square inch the type 
of gauge shown in Fig. 1 is employed. A 
special flexible connection with unions is 
supplied to facilitate connecting to pip- 
ing at various angles. 
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Where a permanent installation is nec- 
essary this instrument could be used to ad- 
vantage, as, for example, on boiler tests, 
water mains or fire protective systems, 
where a few accurate and continuous rec- 
ords would settle disputes or lead to better 
service. 

For gas pressures in outlying districts, 
mine ventilating pressures, draught or 
light vacuum, the gauge shown in Fig. 
2 is adapted, since it is capable of re- 
cording pressures as low as one-twentieth 
inch head of water. Connection is readily 
made by means of a rubber hose to a 
nipple which projects through the side of 
the case. A clamping device is employed 
to hold the pressure tube rigidly when 
the gauge is being transported. 

These gauges weigh about one-third as 
much as the standard gauges mounted in 
a carrying case. Both forms are fur- 
nished with leveling screws to facilitate 
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Fie. 2.—PORTABLE GAUGE FOR VERY Low PRESSURES. 


the adjustment of the instrument. Pro- 
vision is also made for carrying a supply 
of charts and ink with each gauge. 


The Cincinnati Fall Festival. 

The Cincinnati Fall Festival will be 
held from August 26 to September 22 in 
the music hall, exposition buildings and 
Washington Park, Cincinnati, Ohio. The 
festival is held under the direction of the 
Cincinnati Fall Festival Association Com- 
pany, which was organized in 1900 for 
the sole purpose of promoting the in- 
terests of Cincinnati. Manufacturers 
throughout the United States are invited 
to make exhibits during the festival. 

An important feature will be the elec- 
trical exposition, where every effort will 
be made to create a historical exhibition 
and at the same time show the develop- 
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ment of the industry with exhibits of mod- 
ern apparatus of every description. Ar- 
rangements have been made with the Cin- 
cinnati Gas and Electric Company to fur- 
nish current at a nominal price, and the 
committee in charge of the electrical ex- 
hibits announces every facility for proper 
installation and operation. 


The Dynamos and Motors of the 
Elektron Manufacturing Company. 

The accompanying illustrations show 
some of the details of the type H semi- 
enclosed motors and dy- 
namos made by the Elek- 
tron Manufacturing 
Company, Springfield, 
Mass. These motors have 
been carefully designed 
along lines which have 
proved satisfactory 


through years of ex- 
perience. This line of 
motors is particularly 


adapted to the driving of 
various machinery by di- 
rect-connection through 
either worm or spur gear, 
being entirely self-con- 
tained and sufficiently en- 
closed for protection 
from mechanical in- 
jury, and at the same time sufficiently 
open for ventilation and for access to the 
rocker arm, brushes, ete. For the same 
reason the dynamos are adapted for di- 


ELECTRICAL REVIEW 


The journal boxes and oil wells ure 
cast integral with the hangers. The four 
bolt holes are accurately spaced, so ihat 
in case the motor is to be mounted on a 
side wall the hanger may be moved one- 
quarter of a revolution around the field 
ring, thus keeping the oil wells on the 
under side of the shaft. When the ma- 


chine is to be located on the ceiling the 
hanger is rotated one-half a revolution 
upon the field ring. This simple arrange- 
ment adapts the machine to a very large 
range of work without any change. 


The 


Tyee H Semi-ENCLUsED MOTOR. 


field coils are carefully wound and thor- 
oughly insulated. 

The armature is made up of steel sheets 
carefully selected with a view to the high- 
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with great care. A feature of these ar- 
matures is the metal flange which projects 
from the spiders, supporting the core. 
This flange not only affords a support to 
the coils and a protection to them from 
mechanical injury, but also protects them 
from oil and dirt. Armature ventilation 
is secured by openings in and through the 
core and coils, through which the air is 
constantly forced by the rotation of the 
armature. 

The commutators are large in size, the 
design affording ample insulation and free- 
dom from commutator troubles. The outer 
end of the commutator is perfectly smooth 
and can not collect dust or oil, elimi- 
nating short-circuits and burnouts. On 
the inner end full protection is secured 
by allowing the mica segments to project 
well beyond the copper, as well as by the 
canvas covering of the coils. The com- 
mutator bars are of pure lake copper, drop- 
forged to uniform section, and the best 
quality of mica is used for the insulation. 
The commutator design is such that the 
shell secures a rigid hold on every bar at 
each end, retaining the commutator im true 
cylindrical shape and preventing the oc- 
currence of high or low bars. The com- 
mutator is assembled under pressure, and 
after being secured is raised to a high 
temperature. After this it is cooled and 
all slack is taken up by the application of 
pressure. 

The shaft is of the best grade high- 
carbon steel of ample cross-section. The 
bearings are fitted with phosphor bronze 
of large surface, and are lubricated by 
rings resting upon the shaft and dipping 
into oil wells. 

The rocker arm is secured on the inside 
hub of the front bearing by a set screw 


rect-connection to engines of various styles. 


The field magnet is of steel, with four 
pole-pieces cast integral with the ring, 
which has flanges on each side, carefully 
machined. The cast-iron hangers are at- 


tached to these flanges by four bolts. 


DETAILS OF Type H Semi-ENCLosED MOTOR. 


est electrical properties. The core is se- 
cured to the armature shaft, so that it is 
practically impossible for it to get loose 
or move. The coils are form-wound and 
heavily insulated. The core slots are also 
heavily insulated, and the coils secured 


and is set in proper position before the 
machine is shipped. The brushes are of 
carbon and are self-adjusting, requiring 
no trimming and running practically 
noiselessly. The contact between the car- 
bon and the holder is positive, there being 
no sliding contacts. 
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DOMESTIC AND EXPORT. 


NEW POWER-PLANT FOR MINNEAPOLIS, MINN.—The Mis- 


sissippi River Power Company, recently incorporated with $50,000 
authorized capital, is planning to generate 12,000 horse-power by 


dams at Clear Water and Monticello, for transmission as electric 


power to Minneapolis and St. Paul. 


MICHIGAN TRACTION MERGER—The properties of the Michi- 
gan Traction Company have been absorbed by the Michigan United 
Railways, incorporated for $5,000,000 at Lansing, Mich. It is under- 
stood that many improvements will be made, notably on the Kala- 
mazoo and Battle Creek city lines, as well as several interurban 
systems. The track between Kalamazoo and Augusta will be 
straightened so as to afford faster service. 


TELEPHONE SYSTEM FOR MILWAUKEE, WIS.—The West 
Shore Telephone and Telegraph Company, for which the city council 
of Milwaukee, Wis., has voted a franchise, expects to begin at once 
the construction of a $3,000,000 system in Milwaukee, which will 
also connect with the independent lines throughout the state and 
elsewhere. The company plans to build a central exchange and four 
other exchanges in outlying parts of the city. 


POWER COMPANY FORMED—The New York & Ontario Power 
Company has been formed for the purpose of generating electricity 
for light, heat and power, and will supply current to Plattsburg, 
Ogdensburg, Watertown, Rome, Syracuse, Oswego and the villages 
in the counties of Franklin, St. Lawrence, Jefferson and Oneida. 
The capital stock is $2,000,000. The directors are David R. Crichton, 
Jr., John W. Liston and William F. Burt, of Ogdensburg. 


INDIANA TRACTION MERGER—It is reported from Indiana 
that negotiations have been opened for the consolidation of the 
Evansville Gas and Electric Light Company, the Evansville Electric 
Railway Company and the Mount Vernon, Princeton, Boonville and 
Rockport traction lines and other lines in process of formation. 
Farson & Son, of Chicago, Ill., who own $306,000 of the stock of the 
gas company, have made an offer to the E. W. Clark syndicate, of 
Philadelphia, Pa., and it is believed that the transaction will be put 
through. 


CANADIAN GENERAL ELECTRIC COMPANY TO ERECT 
BLAST FURNACES—It is announced that interests identified with 
the Canadian Foundry Company, a subsidiary of the Canadian 
General Electric Company, are organizing a company which will 
erect blast furnaces at a point on the Niagara peninsula. The 
present blast furnaces in Canada are unable to meet the demand, 
and firms requiring pig iron are compelled to import it. The initial 
capacity of the new industries will be about 200,000 tons a day. The 
provisional capital will be $1,000,000. 


MARCONI WIRELESS TELEGRAPH COMPANY—At the annual 
meeting of the Marconi Wireless Telegraph Company in Jersey City, 
N. J., April 17, the following directors were elected: H. Cuthbert 
Hall, Major Samuel Flood-Page and James N. Greenshields. The 
acting manager of the company, John Bottomley, reported that 
15,076 messages, containing 203,276 words, were sent and received 
by the company during the past year. Gross earnings from these 
were $32,209. In the year 1904-5 the messages numbered 8,314, con- 
taining 122,424 words, and the gross earnings were $15,689. 


POWER-PLANT AT ANTHONY SHOALS, GA.—The Shoals 
Milling Company has petitioned the Superior Court for the privilege 
of changing the name of the corporation to that of the Anthony 
Shoals Power Company, and also for the privilege of increasing the 
‘capital stock from $100,000 to $5,000,000. The company owns the 
water-power at Anthony Shoals in Wilkes county, Ga., which is 
recognized as one of the best water-powers in the state. It is the 
Purpose of tne promoters of the property to build a large dam 
across Broad river at Anthony Shoals, erect a power-house and 
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transmit the power generated to nearby towns and cities, to be 
uged for commercial purposes. 


TELEPHONE COMBINATION—At a meeting on April 11 of 
the directors of the Consolidated Telephone Companies of Pennsyl- 
vania, at Bethlehem, Pa., a lease of three telephone companies for 
999 years was effected. The companies in this consolidation are the 
Easton & Bethlehem, the Warren, and the United States Long-Dis- 
tance Telephone Company, operating at Bethlehem, Easton and 
Phillipsburg, Pa., and Alpha, N. J., and in the surrounding territory 
of Northampton and Bucks counties, Pa., and Warren county, N. J. 
The leased companies have 250 miles of wires and fifty miles of 
cables. 


PENNSYLVANIA RAILROAD MAKES A TUNNEL CONTRACT 
—The directors of the Pennsylvania Railroad Company have 
authorized President Cassatt to enter into an agreement with the 
Hudson River Tunnel Company for the joint use of the railroad 
company’s right of way between Jersey City and Newark. This is 
the initial step towards an extensive rapid transit system between 
those cities. Under the terms of the contract to be entered into by 
the two corporations the Hudson River company is to build an 
plectric railway between Newark and Jersey City for the com- 
muters who travel between Newark and New York. The tracks of 
the new line will parallel the Pennsylvania tracks into Jersey City, 
where they will then descend into the tunnels from a point under 
the railroad station in Jersey City to the foot of Cortlandt street 
in New York city. 


CHICAGO SANITARY CANAL—Robert R. McCormick, presi- 
dent, and Isham G. Randolph, engineer, of the Chicago Sanitary 
Canal, appeared before the Senate Forelgn Relations Committee, 
Washington, D. C., on April 11, in favor of a bill providing for the 
deepening of the canal and the dredging of the Illinois and Missis- 
sippi rivers so as to furnish a twenty-foot waterway from Chicago 
to St. Louis. The bill provides for the issue of $60,000,000 of bonds 
to pay for all the work except dredging, and the three power com- 
panies which are given the exclusive right to the water-power 
developed are to pay two per cent interest on the bonds for ninety 
years. The canal engineer desires to use 14,800 cubic feet of water 
from Lake Michigan, but the International Waterways Commission 
will not consent to the use of more than 10,000 cubic feet per 
second, on the ground that any amount in excess would seriously 
injure the flow over Niagara falls. No action was taken by the 
committee. 


SETBACK FOR INDEPENDENT TELEPHONE COMPANY IN 
NEW YORK CITY—Under an opinion rendered by Corporation 
Counsel Delany on Tuesday, April 17, to the Department of Blec- 
tricity, Water and Gas, of New York city, the Great Eastern Tele- 
phone Company will have to go to the Board of Estimate for a new 
franchise for the establishing of a new telephone system in New 
York city. The corporation counsel has declared that the company’s 
claim to a franchise through the New York Eiectric Lines Company 
is worthless, denying the corporate existence of that company. The 
New York Electric Lines Company is owned by the Great Eastern 
Telephone Company, of which D. A. Reynolds is president. It is 
under the franchise of the former company, granted by the board of 
aldermen of the old city of New York in 1883, that the Great 
Eastern company plans to engage in the telephone business in Man- 
hattan and the Bronx. Mr. Delany concludes that the original grant 
was a mere license, and that it has become invalid through non-use; 
that the grantee had no power to transfer its franchise, and that 
all the franchise rights are forfeited. To do away with any legal 
complications, he recommends that all the old grants be formally 
revoked by Commissioner Ellison. The company will institute 
mandamus proceedings to compel Commissioner Ellison, of the 
Department of Water Supply, Gas and Electricity, to grant a permit 
for it to open streets, now that Corporation Counsel Delany has 
ruled against its application. 
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NEW INCORPORATIONS. 
YANTIS, TEX.—Yantis Telephone Company. $10,000. 


DANVILLE, IOWA—Mutual Telephone Company. 
$20,000. 


LINCOLN, NEB.—Johnson County Telephone Company, Smart- 
ville. $50,000. 


Increased to 


MADISON, WIS.—Browntown Telephone Company, Browntown, 
Green county. - $5,500. 


ST. PAUL, MINN.—Lewiston Telephone Exchange Company, 
Lewiston. Capital increased from $10,000 to $25,000. 


APPLETON, ILL.—Persifer Telephone Company. $1,200. 
. porators: F. S. Beamer, R. V. Wyman and J. H. England. 


HENNESSEY, MO.—Oakview Rural Telephone Company. $250. 
Incorporators: S. A. Clark, Rhodes Clements and H. W. Fritz. 


‘HANNIBAL, N. Y.—Hannibal Telephone Company. $5,000. 
Incorporators: C. A. Cox, E. W. Rice, M. H. Minar, Hannibal, N. Y. 


PHILADELPHIA, PA.—American Town Lighting Company, 
Philadelphia. To supply towns and cities with light, heat and power. 
$500,000. 


NEW CASTLE, PA.—The Ohio Valley Traction Company. To 
construct a trolley road through Allegheny, Beaver and Lawrence 
county. $60,000. 


LINCOLN, NEB.—Wilbur Telephone Company. $2,800. Incor- 
porators: W. H. Bueton, F. M. Griffith, A. Grier, Ferdinand Thim 
and John Harder. 


DOVER, DEL.—The Delaware Electric Transmission Company. 
To generate, transmit and distribute electric current for light, heat 
and power. $30,000. 


PEORIA, ILL.—Interurban Railway Company. $100,000. Incor- 
porators: the Hon. B. B. McKinley, W. J. Ferris, Charles Zilley, B. E. 
Bramble and G. W. Mattis. 


HANNIBAL, N. Y.—Bethel Telephone Company. $2,000. Incor- 
porators: L. D. Harman, L. J. Sweet and H. W. Robinson, all of 
Martville, N. Y., and others. 


LITTLE ROCK, ARK.—The Citizens’ Telephone Company, of 
Waldron. $5,000. Incorporators: W. A. Streator, W. L. Compere, 
H. C. Stanton, W. H. Plummer. 


GUTHRIE, OKLA.—The Aline Farmers’ Mutual Telephone Com- 
pany, of Aline. $2,000. Incorporators: H. C. Geist, B. A. Reiner, 
S. F. Geist and George Brown. 


ST. LOUIS, MO.—Farmers’ and Merchants’ Telephone Company, 
of Granite. $5,000. Incorporators: O. S. Laswell, John Willis, 
Howard Arnett and J. F. Vandyke. 


COLUMBUS, OHIO—Townsend Telephone Company, Huron 
county. $10,000. Incorporators: C. B. Canfield, C. L. Moore, George 
W. Helling, A. D. Bargus and George E. Stacey. 


CAMDEN, N. J.—The Southern Public Service Corporation. To 
establish gas, electric and water plants. $600,000. Incorporators: 
H. Bird Cassel, George H. B. Martin, Andrew N. Walker. 


PENN YAN, N. Y.—Yates County Telephone and Telegraph Com- 
pany. $5,000. Incorporators: Frank E. Spencer, Benton, N. Y.; 
Fred Culver and M. L. Spooner, Penn Yan, N. Y., and others. 


OMAHA, NEB.—The Citizens’ Telephone Company, of Atkinson, 
Holt county. $5,000. Incorporators: James F. Brady, C. E. Haven, 
J. A. Robertson, R. O. Clifford, W. L. West and F. H. Swing- 
ley. 


ALBANY, N. Y.—Clinton Construction Company, Brooklyn. Con- 
struction and contracting railroads, gas and electric works, etc. $5,- 
000. Incorporators: W. B. Mount, W. N. Benkart, W. J. Bagnell, 
Brooklyn. 


' GUTHRIE, OKLA.—The Newkirk Commercial Mutual Telephone 
Company. $12,000. Directors: C. A. Johnson, H. M. Ziegler, A. 
J. Green, J. F. Hufbaer, G. L. Milam, W. S. Cline and A. C. Harring- 
ton, all of Newkirk. 


Incor- 


ALBANY, N. Y.—The Rural Home Telephone Company, of Nas- 


sau, Rensselaer county. $50,000. Directors: I. R. Coughtry, E. M. 
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Woodard, P. J. Callan, George Fleming, W. B. Harris, J. E. Car- 
hart, R. I. Hopwood, Albany. © 


MADISON, WIS.—Sturgeon Bay & Northern Traction Company, 


Sturgeon Bay. To build an electric car line from Sturgeon Bay 


to the town of Liberty Grove. $25,000. 
Becker, J. Mosely and E. C. Devlin. 


CAMDEN, N. J.—The Alton & Suburban Company. To purchase 
and operate street railways, electric railways, electric light, gas, 
heat and power companies. $3,750,000. Incorporators: F. R. 
Hansell, W. F. Eidell, George H. B. Martin. 


ALBANY, N. Y.—Massapequa Gas, Blectric Light and Power 
Company. To operate in the towns of Hempstead and Oyster Bay 
and vicinity. $50,000. Directors: J. 8. Lilly, of New York city, and 
G. F. Parmelee and S. M. Beard, of Yonkers. 

TOPEKA, KAN.—Douglas Township Telephone Company, St. 
John; $1,280. Medicine Lodge Telephone Company, Medicine Lodge; 
$15,000. Shipton Telephone Company, Shipton, $3,000. Farmers’ 
Mutual Telephone Company, Lucerne; $2,050. 

ST. PAUL, MINN.—Sanborn Telephone Company, Sanborn. $15,- 
000. Incorporators: Henry J. Fink, F. W. Silvers, George A. 
Dreblow, H. K. Schroeder, H. Schwerdtfeger, Sanborn; Emil Gerth, 
Germantown; Charles Goehring, Charlestown. 


Incorporators: Joseph A. 


RALEIGH, N. C.—The Water Power and Electric Company, of 


Hickory, N. C. For the construction of dams and power plants and 
for lighting the counties of Catawba, Caldwell, Alexander, Lincoln 
and Cleveland. $250,000. Incorporators: M. B. Thornton, C. F. Bla- 
lock, C. M. Hardin, and B. F. Campbell, of Hickory. 


CLAYTON, MO.—The Orrville-Bellefontaine Mutual Telephone 
Company. $4,000. Stockholders: Peter W. Gluck, Ernest Bayer, 
J. L. DeFoe, William E. Sutton, George Glaser, Henry Wetzel, D. 
Mueller, William H. Long, P. A. Steffan, Robert Terry, Jr., Edward 
Burkhardt, Ernest and Edward Eberwein, Oscar Linss, Gottlieb 
Bayer, Ernest Muellor, John Bayer, Charles E. Kelpe and William 
Schultze. 


BANGOR, ME.—Gardiner, Richmond & Topsham Street Railway. 
To build an electric line from Gardiner, through Richmond and 
Bowdoinham to Topsham, where it would meet the Lewiston, Bruns 
wick and Bath road, a distance of thirty-two miles. $180,000. Pro 
moters: Fred S. Bradstreet, Freeman Patten, Charles S. Whitney, 
Harry B. Lawrence and Fred S. Thorne, all of Gardiner; L. C. Bal- 
lard, of Farmingdale and Noble Maxwell, of Richmond. 


SPRINGFIELD, ILL.—Springfield & Southeastern Traction Com- 
pany. To be constructed from Springfield in a southeastern direc- 
tion, through the counties of Sangamon and Christian to Pana, Ill., 
then in a southerly direction through the counties of Christian, 
Shelby and Fayette to Vandalia, Fayette county, Ill., and from Pana, 
Christian county, Ill., in a northerly direction through the counties 
of Christian, Selby and Macon to Decatur, Ill. $250,000. Incorpora- 
tors and first board of directors: L. A. Shadburne, P. Chase, T. 
J. Finn, J. J. Finn and M. P. Vale, all of Chicago. 


PITTSBURG, PA.—Ligonier Street Railway Company, Ligonier, 
Westmoreland county. To build from Ligonier to Latrobe through 
the borough of Ligonier and the townships of Derry, Unity and 
Ligonier a distance of ten miles; $60,000; directors: J. W. Williams, 
H. A. Phillips, Allegheny; F. O. Adams, C. A. Baltzell, W. L. B. 
Myers, Pittsburg. Canonsburg & Upper St. Clair Street Railway 
Company; to build a line ten miles long from Canonsburg through 
Chartiers and Ceci] townships to North Strabate township to Peters 
township, and Upper St. Clair township, Allegheny; $58,500; 
directors: S. L. Tone, J. L. Foster, A. W. Stevenson, W. G. Whit- 
linger, W. B. Carson, Pittsburg. Uniontown & Masontown Street 
Railway Company; to build a line twelve miles long from Union- 
town to South Uniontown; thence through High House to Leckrone, 
Masontown, Nicholson township and return; $72,000; directors: 
C. C. Gadd, Sykesville; M. A. Doherty, James M. Garrettson, Jr., 
J. Levi Kelly, Pittsburg. St. Clair & Sodom Street Railway Com- 
pany; to build a five-mile line from Library road, Bethel township, 
Allegheny county, to the dividing line between Allegheny and Wash- 
ington county, in St. Clair township; $28,500; directors: S. L. Tone, 
J. L. Foster, J. W. Stevenson, W. G. Whitlinger, W. B. Carson, Pitts- 
burg. Bethel Street Railway Company; to build a line one and one 
fourth miles long from the road in Bethel township, Allegheny 
county, to the old Washington road in the same township; $75,000; 
directors the same as the St. Clair & Sodom Company. 
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PERSONAL MENTION. 


MR. J. A. HERRON, superintendent of the Bureau of Elec- 
tricity, Pittsburg, Pa., has been removed, and Robert J. Daley has 
been appointed to the vacant place. 


MR. H. E. MORTON, secretary and manager of the Boone (Iowa) 
Gas Company, has been appointed manager of the Fort Dodge (Iowa) 
Light and Power Company, and will take up the duties of this 
position on May 1. 


MR. CHARLES A. BROWN, Chicago, Ill., on May 1 will remove 
his offices to 1550 Monadnock Block. With largely increased facilities, 
he will continue the practice of patent law in association with Lynn 
A. Williams, Charles J. Schmidt and Harvey L. Hanson. 


MR. HARRY H. HORNSBY, conduit sales manager of the 
Sprague Electric Company, New York city, has recently returned 
to New York from a successful trip through the west and south. 
He reports business as very active and the outlook promising in 
those sections. 


MR. WALTER T. FISHER, formerly president of the Municipal 
Voters’ League, Chicago, Ill., has been appointed special traction 
counsel by Mayor Dunne, of Chicago. Mr. Fisher will receive a 
salary of $10,000 a year, and will devote virtually all of his 
time to the city’s service. 


MR. E. WARD WILKINS, of Partrick, Carter & Wilkins, Phila- 
delphia, Pa., who is now making his annual visit to the Pacific 
coast, was fortunate in having left San Francisco for the north 
coast several days prior to the earthquake disaster. Mr. Wilkins is 
receiving congratulations on his good fortune. 


MR. F. J. BOEHM has been appointed assistant secretary and 
treasurer of the Milwaukee Electric Railway and Light Company, 
succeeding the late George O. Wheatcroft. George W. Kalweit, 
bookkeeper, has been appointed auditor, succeeding Mr. Boehm. 
W. J. Ramsay, acting cashier, is also promoted to cashier. 


MR. H. W. BUCK, the well-known electrical engineer and head 
of the electrical department of the Niagara Falls Power Company, 
will enter the service of the engineering firm of Viele, Cooper & 
Blackwell, New York city. Mr. Buck will also continue his con- 
nection with the Niagara Falls Power Company, making his head- 
quarters in New York city. | 


MR. W. S. HOPKINS has resigned as general superintendent 
of the Columbus (Ohio) Railway anad Light Company, being suc- 
ceeded by L. G. White, acting assistant superintendent. Mr. Hop- 
kins, who is on his way home from Europe, will become chief 
engineer of the railway holdings of Clark & Company, Philadelphia, 
Pa., but will continue to make Columbus his headquarters. 


MR. J. EPPS BROWN has been appointed general manager of 
the Southern Bell Telephone and Telegraph Company. The offices 
of vice-president and general manager will be separated, Colonel 
W. T. Gentry remaining in direct charge of the affairs of the com- 
pany as vice-president. Mr. Brown began his telephone career in 
1899 as manager of the Southern Bell exchange at Atlanta, Ga. 
When Colonel Gentry was elected general manager in 1901, he 
appointed Mr. Brown chief clerk. Later he was appointed special 
agent. In: 1904, when Colonel Gentry was absent from the country, 
Mr. Brown was appointed acting general manager. 


MR. SHELDON J. GLASS, secretary and treasurer of the Ameri- 
can Light and Traction Company, will become vice-president and 
general manager of the company’s subsidiary company in Milwau- 
kee. Lanson P. Lathrop, vice-president and general manager of the 
Detroit City Gas Company, will take over the duties of vice-presi- 
dent and treasurer of the American Light and Traction Company. 
H. L. Doherty, general manager of the company, becomes a vice- 
president and consulting engineer. James M. McCarty, of the com- 
pany’s Quebec property, will be made a vice-president. James Law- 
rence is to become secretary and Marion McMillin assistant sec- 
retary. 


MR. ROBERT L. WEST, superintendent of the Georgia division 
of the Southern Bell Telephone and’ Telegraph Company, has 
resigned, after having served with the company, through various 
stages of promotion, for twenty-five years. He started with the 
company in Richmond, Va., and when nineteen years old was made 
manager of the Danville, Va., exchange. He later become manager 
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at Charlotte, N. C., and was transferred back to Richmond. He 
stayed there as manager for two years, when he was sent to Bir- 
mingham, Ala., to take charge of that exchange, remaining there 
for six years. He was then promoted to the Atlanta, Ga., exchange 
as manager, holding that position for four years, when he was pro- 
moted to the superintendency of the Georgia division. 


MR. JAMES RAWLE has been elected president of the J. G. 
Brill Company, succeeding the late G. Martin Brill. Up to the 
time of the latter’s death Mr. Rawle was the treasurer of the 
company. The promotion of Mr. Rawle necessitated a general 
election of officers of the Brill company, resulting as follows: treas- 
urer, Edward Brill; secretary, M. Herman Brill; assistant treasurer, 
Edward P. Rawle; vice-president, John A. Brill; general manager, 
Samuel P. Curwen; assistant secretary, William H. Heulings. Mr. 
Rawle is a Philadelphian and is a graduate of the University of 
Pennsylvania as a civil engineer in 1861. He was for many 
years in the service of the Pennsylvania Railroad, and entered the 
old firm of J. G. Brill & Son in 1872. M. Herman Brill, the new 
secretary, is the only son of the late president. Edward P. Rawle 
is a son of James Rawle, the new president. 


MR. L. A. OSBORNE was elect- 
ed second vice-president of the West- 
inghouse Electric and Manufactur- 
‘ing Company on April 10, succeed- 
‘ing Mr. Frank H. Taylor, resigned. 
‘Mr. Osborne is a graduate of Cornell 
University, and became associated 
with the Westinghouse company in 
1891. He has been in turn assistant 
superintendent, assistant to the vice- 
president, manager of works, fourth 
vice-president and third vice-presi- 
dent. As second vice-president he 
will assume the direction of the 
commercial activities of the com--. 
pany, while retaining the direction 
of the engineering department, the 
duties of which he performed as 
third vice-president. 


MR. L. A. OSBORNE. 


MR. L. F. BOWER, formerly manager of the electrical works of- 
the Allis-Chalmers Company in Cincinnati, Ohio, who was recently 
promoted to the position of controller of the company, has assumed 
the duties of his new office, with headquarters at Milwaukee. Mr. 
Bower was born and spent the early 
years of his life in Berwick, Pa. 
He attended the Wesleyan Univer- 
sity, Middletown, Ct., graduating in 
1879. For the five years following 
he was in the treasurer’s office of 
the Jackson & Woodin Manufactur- 
ing Company, Berwick. He then 
spent three years in Carlisle, Pa., 
as principal of the preparatory de- 
partment of Dickinson College. For 
one year he was managing partner 
of Mower & Mallory, chain manu- 
facturers in Carlisle. He sold his 
interests to the Standard Chain 
Company, and for two years was 
superintendent of the car depart- 
ment of the Allison Manufacturing 
Company, Philadelphia. He left 
this concern on the death of Mr. 
Allison and for six years was manager and treasurer of the Carlisle 
Manufacturing Company, making freight cars, frogs, switches and 
vertical steam engines. He was secretary and treasurer of the 
Dickson Manufacturing Company, Scranton, Pa., from 1896 to 1901. 
When the machinery department of this company was absorbed 


MR. L. F. BOWER. 


by the Allis-Chalmers Company in 1901, Mr. Bower was retained as 


manager of the Scranton plant until 1904. On April 1 of that year 
he went to Cincinnati as secretary and treasurer of the company’s 
electrical department, and in 1905 was appointed manager. While 
at Scranton Mr. Bower studied law and was admitted to the bar 
of Lackawanna county. 
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TELEPHONE AND TELEGRAPH. 


FARGO, N. D.—A telephone company has been organized at Ober- 
on, with W. C. Schaffner president. 


SHELDON, IOWA—The Western Electric Telephone Company 
has installed a new switchboard and made a number of improvements 
to its system. 


FARGO, N. D.—The Red River Telephone Company’s plant and 
franchise has been purchased by the -Northwestern Telephone 
Exchange Company. 


NORWICH, CT.—The contract for the new building to be erected 
by the Southern New England Telephone Company has been 
awarded, the price being about $16,000. 


LOS ANGELES, CAL.—Important improvements and extensions 
have been planned by the Home telephone exchange at Monrovia, 
to accommodate the increasing business in that city. An appropria- 
tion of $10,500 has been made. 


SALT LAKE CITY, UTAH—The Salt Lake office of the Western 
Union Telegraph Company is undergoing the process of a complete 
change in equipment. These improvements, which are nearly com- 
pleted, will cost approximately .$10,000. 


ALTOONA, PA.—The Pennsylvania Telephone Company has ab- 


sorbed the Saltillo Telephone Company, operating lines in Hunting- 
ton county, and will consolidate it with its own lines. The Saltillo 
company has 100 telephones in service. 


NEW ULM, MINN.—The New Ulm Rural Telephone Company, 
with lines radiating in all directions from New Ulm, has decided 
to build fifty miles of pole lines in addition to the present system. 
The switchboard will also be enlarged to accommodate nearly a 
thousand subscribers. 


ELMIRA, N. Y.—A contract has been made whereby the com- 
panies centering in Millerton, Pa., consolidated for the purpose, will 
build a line from Millerton to state line for the purpose of there 
connecting with the York State line, opening direct communication 
with Elmira and other points. 


HAMMONDSPORT, N. Y.—The Hammondsport Telephone Com- 
pany has been granted a fifty-year franchise by the trustees of 
Hammondsport. A large number of subscribers to the system have 
already been secured and the work of wiring, together with the 
installation of an up-to-date central station, will at once be com- 
menced. 


GUTHRIE, OKLA.—The Western Oklahoma Telephone Exten- 
sion Company, which operates throughout Roger Mills and adjoining 
counties, has been sold to the Pioneer Telephone Company, which 
now controls practically all the toll lines in both Oklahoma and 
{ndian Territory, and the local systems in a majority of the towns 
and cities. 

WEST CHESTER, PA.—The borough council of Avondale has 
granted the Bell Telephone Company the privilege of laying a con- 
duit through the principal street of that town, and work on this 
will begin in the early spring. It is the intention of the manage- 
ment to connect all the towns of the Baltimore Central Valley 
with underground lines. 


CANDOR, N. Y.—The Candor Telephone Company at its annual 
meeting elected the following officers for the ensuing year: presi- 
dent, P. C. Middaugh; vice-president, L. C. Burt; treasurer, H. D. 
Heath; secretary, E. D. Holly; directors, J. ‘P. Fiebig, L. C. Burt, 
Thomas Pass, C. F. Gridley, J. W. McCarty, C. M. Jones, P. C. Mid- 
daugh, E. D. Holly, H. D. Heath. 


WENATCHEE, WASH.—At the annual meeting of the Farmers’ 
Telephone and Telegraph Company the officers elected were: presi- 
dent, Z. A. Lanham; vice-president, S. W. Phillips; treasurer, Arthur 
Gunn; secretary, H. C. Littlefield. The secretary’s report showed 
that up to March 15 there were seventy-three miles of telephone 
lines owned by the company and 406 telephones in use. 


CARLETON, MICH.—The People’s Telephone Company, of 
Wayne, has elected officers as follows: president, Joseph Waltz, of 
Waltz; vice-president, E. C. Maxwell, of Carleton; second vice- 
president, Jesse Butler, of Willow; secretary and treasurer, Frank 
L. Edwards, of Carleton. Board of directors: T. J. A. Milliken, of 
New Boston; Joseph Waltz, of Waltz; Jesse Butler, of Willow; 
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E. C. Maxwell, of Carleton; A. Reiser, of Wayne, F. L. Edwards, of 
Carleton. 


MINNEOTA, MINN.—The citizens of Minneota have organized a 
stock company and will put in a local telephone exchange. The 
company will be incorporated with a capital stock of $5,000 and the 
city will be asked to grant a franchise. The officers of the new 
company are: president, G. B. Bjorson; secretary, F. C. Murray; 
treasurer, H. J. Tillemans; directors, C. K. Melby, Dr. H. J. Mac- 
Kechnie, W. H. Deen and H. B. Gislason. The farmers of the town- 
ship of Westerheim also have organized a company and will build 
a two-circuit line to Minneota. 


DETROIT, MICH.—At the Michigan State Telephone annual 
meeting the old directors were reelected with the exception of 
Walter I. Mizner and William E. Thompson, who were succeeded 
by Truman Newberry, of Detroit, and F. A. Farran, of Boston. The 
old officers were reelected. The company is putting 100 miles of 
wire under ground, building two new exchanges, one in the extreme 
east and one in the extreme west portion of the city. It will build 
a new six-story building on the lot adjoining the present head 
offices, the same size as the present building, at a cost of $160,000. 


NEW: PUBLICATIONS. 


HANDBOOK OF THE TORONTO BRANCH OF THE AMERI- 
CAN INSTITUTE OF ELECTRICAL ENGINEERS—The Toronto 
branch of the American Institute of Electrical Engineers has pre- 
pared a handbook giving the names of officers and a list of the 
members. This little book is very tastefully arranged and reflects 
credit upon the society. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELEC 
TRICIANS—The tenth annual report of the International. Associa- 
tion of Municipal Electricians has been published. The frontispiece 
is a photograph of Mr. Jerry Murphy,.Cleveland, Ohio, the president. 
in addition to the proceedings of the tenth annual convention there 
are a number of photographic reproductions of various prominent 
members of the association. 


AMERICAN ELECTROCHEMICAL SOCIETY—Vol. viii of the 
transactions of the American Electrochemical Society has just been 
issued. This contains a report of the eighth general meeting, which 
was held at Bethlehem, Pa., September 18, 19 and 20, 1905. This 
volume gives all the papers and discussions in full. It also contains 
a frontispiece which is a reproduction from the pastel portrait of 
Professor Dr. Wilhelm Ostwald. 


PROCEEDINGS OF THE OHIO ELECTRIC LIGHT ASSOCIA- 
TION—The proceedings of the eleventh annual meeting of the Ohio 
Electric Light Association, held at Put-in-Bay Island, Lake Erie, 
Ohio, August 16, 17 and 18, 1905, have been issued. Owing to 
numerous delays publication has been held up until this late day. 
The volume is replete with interesting papers and discussion, and 
the illustrations are particularly valuable. The present officers of 
the Ohio Electric Light Association are F. E. Valentine, Piqua, presi- 
dent; W. E. Russell, Massillon, vice-president; D. L. Gaskill, Green- 
ville, secretary-treasurer. 


TELEPHONE COMPETITION IN VARIOUS AMERICAN 
CITIES—The New York Telephone Company, 15 Dey street, New 
York city, has published an interesting booklet entitled “Telephone 
Competition in Various American Cities.” This booklet presents 
an abstract from the minutes of the meeting of the Board of Bsti- 
mate and Apportionment, of the city of New York, held on June 30, 
1905. In addition to this there is a supplemental] telephone report 
concerning a further inquiry into the effect of telephone com- 
petition. The figures given are instructive and iene and the 
booklet is worth a very careful perusal. 


THE AMERICAN STREET AND INTERURBAN RAILWAY ` 


ASSOCIATION—The report of the twenty-fourth annual meeting 
of the American Street Railway Association has been issued. The 
frontispiece is a fine gravure of the Hon. W. Caryl Ely, president 
of the association. This report constitutes probably one of the most 
important publications of this society, containing as it does the com- 
plete record of the merger of the American Street Railway Associa- 
tion and the allied organizations into the American Street and Inter- 
urban Railway Association. A fine photogravure of T. C. Pening- 
ton, who has retired after a long and honorable career as secretary: 
treasurer, also illuminates this volume. 
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EDUCATIONAL. 

PURDUE UNIVERSITY—The annual catalogue of Purdue Uni- 
versity, Lafayette, Ind., for the year 1905-1906 has been issued. This 
includes descriptions of the buildings and equipment, and the courses 
of study offered. There is also a register of students. 


THE UNIVERSITY OF MINNESOTA—The February bulletin 
of the College of Engineering and the Mechanic Arts of the Uni- 
versity of Minnesota has been received. This contains descriptions 
of the courses of study and instruction and much general informa- 
tion. 


SUMMER COURSES AT THE MASSACHUSETTS INSTITUTE 
OF TECHNOLOGY—A bulletin has been issued setting forth the 
summer courses for 1906 of the Massachusetts Institute of Tech- 
nology. Instruction is offered during the months of June and July, 
supplementing the work of the regular school year. The summer 
courses are open also to persons not students in the institute, pro- 
viding they possess the necessary qualifications. 


APPOINTMENTS AT THE UNIVERSITY OF WISCONSIN—At 
a recent meeting of the regents of the University of Wisconsin, two 
important appointments to the faculty were made: Professor 
W. D. Pence, now head of the department of civil engineering at 
Purdue University, was elected to the chair of civil engineering, to 
fill the vacancy caused by the resignation of Professor W. D. Taylor, 
who has become chief engineer of the Chicago & Alton Railway. 
Dr. Edward B. Van Vleck, now professor of mathematics at Wes- 
leyan University, was appointed to the professorship of mathe- 
matics, left vacant by the resignation of Professor C. A. Van Velzer. 


WORCESTER POLYTECHNIC INSTITUTE—The Worcester 
Polytechnic Institute, Worcester, Mass., will erect a building this 
summer for the department of electrical engineering. This will 
contain a lecture room for experimental demonstration lectures capa- 
ble of seating 300 persons, a standard laboratory, a department 
reading room and library with room for 2,000 volumes, an electrical 
engineering design room, photometric laboratory, telephone labora- 
tory, and a general laboratory to contain most of the present equip- 
ment of the department. There will also be a laboratory for 


the study of high-tension phenomena, and an electric railway and. 


engineering laboratory. It is hoped to have the building ready 
for use hy the opening of the next college year. 


NEW MANUFACTURING COMPANIES. 


JEFFERSON CITY, MO.—The A. Riemann Electric Company 
has been incorporated by Anton Wind, George Riemann and Adam 
Riemann. The capital is $5,000. 


MADISON, WIS.—The Wisconsin Brake and Electric Company 
has been incorporated with a capital of $5,000 by W. D. Hickman, 
J. A. McCormick and P. W. Boehm. 


ALBANY, N. Y.—George Weiderman and T. H. Cooper, of Brook- 
lyn, are directors of the New York Electric Controller Company, of 
New York city, just incorporated with the Secretary of State with 
a capital of $1,000. 


BALTIMORE, MD.—The Manufacturers’ Engineering Company, 
with a capital stock of $3,000, has been incorporated by Carl Von 
Hortz, S. Proctor Brady, F. Snowden Ehlen, T. Rowland Slingluff 
and R. Lee Slingluff, to manufacture, sell and deal in electrical 
and mechanical specialties. 


ROCHESTER, N. Y.—Articles of incorporation of the John F. 
Malette Manufacturing Company have been filed with the secretary 
of state. The company, which is capitalized at $50,000, is to make 
and sell electrical devices. The directors are A. M. Malette, William 
Jacques and John F. Malette. 


JERSEY CITY, N. J.—The American Hartung Battery Company 
has filed articles of incorporation, with a capital stock of $500,000, 
as general contractor and engineer, to do electrical construction 
work of all kinds. The incorporators are Gustave K. Hartung, New 
York; George H. Fagan, Arlington, and A. M. Lynch, Jersey City. 


MARLBORO, MASS.—The Marlboro Equipment Company has 
been incorporated in Marlboro for the purpose of dealing in elec- 
trical goods. The capitalization is $3,000. Julius P. Watson, of 
Concord, is president; Herbert Smith, of Concord, treasurer and 
clerk, and Eugene W. Godfrey the remaining member of the board 
of directors. 
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ELECTRICAL SECURITIES. 

The early week hopes that the spring bull movement was under 
way were badly shattered by the news of the disaster through 
earthquake and conflagration to the city of San Francisco. The 
evidence was also at hand of the very great interdependence of one 
financial centre upon another in the break of from three to twelve 
points which followed the early reports of the devastation. Although 
the full extent of the damage is not known as yet, the estimate of 
loss runs up to such magnitude that it is predicted that at least 
two or three of the insurance companies will suffer very greatly, 
with a consequent drain upon other resources. United Railroads 
stock, the street railway system of San Francisco, and other 
Pacific securities experienced severe declines. The latest develop- 
ments in the controversy between the operators and coal miners are 
interpreted as foreshadowing an anthracite coal strike. The effect 
of this will be cumulative, and can not be predicted with any great 
accuracy at this time. The New York Central’s annual report, with 
increases in both gross and net, and earnings of about 7.56 per cent 
on the stock, reflects the general condition of the larger railroads. 


ELECTRICAL SECURITIES FOR WEEK ENDING APRIL 21. 


New York: Closing. 
Allis-Chalmers COMMON ........c.ccseceees 21% 
Allis-Chalmers preferred .........ccceeeeees 56% 
Brooklyn Rapid Transit.............eec0e0- 841% 
Consolidated Gas ......... ccc cc eet eccoree 1391% 
General Electric .......assssseecssecessesso 169 
Interborough Rapid Transit................ 229 
Kings County Blectric........ses.sesessesss 165 
Mackay Companies (Postal Telegraph and 

Cables) common ......... ccc c ere eee ees 621% 
Mackay Companies (Postal Telegraph and 

Cables) preferred .......sesssseccssssese 12% 
Manhattan Elevated .......... ccc cece eee eee 1541% 
Metropolitan Street Railway................ 114% 
New York & New Jersey Telephone......... 147 
Western. Union os osu esas cies eee ewe een 92 
Westinghouse Manufacturing Company...... 156 


At the annual meeting of the Connecticut Railway and Lighting 
Company, held April 12 at Bridgeport, Conn., the following officers 
were reelected: president, A. M. Young; first vice-president, D. S. 
Plume; treasurer, Lewis Lillie; secretary, W. F. Douthirt; manag- 
ing director, Walton Clark. The directors were also reelected. 
They are: A. M. Young, R. A. C. Smith, Louis N. Van Keuren, 
Randal Morgan, Walton Clark, H. G. Runkle, David S. Plume, 
Lewis Lillie, Allan W. Paige, M. J. Warner, J. E. Sewell. The 
common stock of the company is quoted at 55. 


Boston: Closing 
American Telephone and Telegraph......... 137% 
Edison Electric Illuminating............ <.. 248 
Massachusetts Blectric .......... cece eeeee 67 
New England Telephone.................06. 140 


Western Telephone and Telegraph preferred. 88 
The instrument statement of the American Telephone and Tele- 
graph Company for the month of March is as follows: output, 
188,102; returned, 66,596; net output, 121,506. For the three months 
of the current year the gross output has been 526,484, and the 


returned 178,662, making a net output of 347,822. The total now 
outstanding is 6,046,080. | 
Philadelphia: Closing. 
Electric Company of America.............. 113 
Electric Storage Battery common........... 76 
Electric Storage Battery preferred.......... 76 
Philadelphia Electric. ......... 0c. c cece ceeee 8% 
Philadelphia Rapid Transit................. 273% 
United Gas Improvement................... 931% 


A director of the Philadelphia Rapid Transit Company gays the 
increase in gross earnings this year will show an increase to the 
end of April of $1,100,000. In the other two months of the fiscal 
year he estimates a further increase in gross earnings of $200,000, 
making $1,300,000 for the year. 


Chicago: Closing. 
Chicago Telephone .................... 000. 110 
Chicago Edison Light..................000. 153 
Metropolitan Elevated preferred............ 68 
National Carbon common..............eee0: 92 
National Carbon preferred................¢: 121% 
Union Traction common..............e0000. T 
Union Traction preferred.....,....sssen.ss> 21 


The preferred dividend of 1%, per cent on National Carbon is 
payable May 15 to stockholders of record May 5. Books close May 5 
and reopen May 16. | 
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ELECTRIC RAILWAYS. 


ELMIRA, N. Y.—A trolley line is to be built from Auburn to 
Port Byron this summer. 


MARSHALLTOWN, IOWA—An electric interurban line to Fer- 
guson or Haverhill is proposed. 


BROOKLYN, N. Y.—-The Brooklyn Rapid Transit Company will 
soon begin the construction of two new trolley lines between Bergen 
Beach and Manhattan via Williamsburg bridge. 


RUSTON, LA.—The Ruston city council has granted a franchise 
for the operation of a street railway in Ruston. The proposed line 


will run to Chautauqua and the Lincoln Parish Fair Grounds, out- 
side the city. 


KANSAS CITY, KAN.—The Kansas City-Western Railway Com- 
pany will spend one-half of a million dollars this year rebuilding 
the Kansas City-Leavenworth interurban line and the lines of street 
railway in the city of Leavenworth. 


BRUNSWICK, ME.—The new directors of the Lewiston, Bruns- 
wick and Bath electric railroad, the control of which recently 
passed to a syndicate headed by John R. Graham, of Bangor, have 
voted $125,000 for improvements and extensions. 


MILWAUKEE, WIS.—Several extensions to street car lines of 
the city of Milwaukee are planned by the Milwaukee Electric Rail- 


way and Light Company. Besides the extensions, improvements 
costing $150,000 will be made to the existing tracks. 


SPRINGFIELD, ILL.—The secretary of state has issued a license 
to incorporate the Elgin & Dupage Electric Railroad Company, of 
Bloomingdale, to construct a road from River Forest, Cook county, 
through the counties of Cook, Dupage and Kane to Elgin. 


GALVESTON, TEX.—The Galveston, Houston & Henderson, a 
fifty-mile terminal, extending from Galveston to Houston, Tex., may 
be equipped in the near future for the operation of electric pas- 


senger and express cars. It will cost $1,800,000 to make the change. 


GLEASON, TENN.—A party of local capitalists, in conjunction 
with an eastern syndicate, is contemplating building an electric 
car line from Como, in Henry county, via Gleason, to Greenfield, in 


Weakley county. The proposed line will be nearly thirty miles in 
length. 


CANON CITY, COLO.—The contract has been awarded for the 
grade of the Canon City, Florence & Royal Gorge Interurban Elec- 
tric Railroad Company to William White, of Florence, from a point 


three miles west of Canon City to the top of the Royal Gorge, for 
$24,000, the work to be completed by July 1. 


OWINGSVILLE, KY.—W. A. Young, state representative from 
Bath-Rowan district, states that work will begin at once on an 
electric line from Salt Lick, on the Chesapeake & Ohio railway, 
through Owingsville and Sharpsburg to Mt. Sterling, thirty-four 
miles. Philadelphia capitalists are behind the scheme. 


WHEELING, W. VA.—The Dillonvale & Ohio River Traction 
Company will immediately commence the work of making the sur- 
vey for its six miles of line between Dillonvale and Rayland. The 
company hopes to have its line in operation next fall, and as soon 
as the survey is made will commence to secure right of way. 


WATERTOWN, WIS.—The Watertown city council has granted 
to the Wisconsin Light, Heat and Traction Company a fifty-year 
franchise for an electric interurban railway which will pass through 
from Milwaukee to Madison, and enter the city from the south, 
also making Watertown a junction point for two trolley lines. 


TROY, N. Y—At a meeting of the stockholders of the Forest 
Park Railway Company the capital stock was increased from $20,000 
to $750,000, and the par value of the shares raised from $25 to $100. 
The increase is preliminary to the application to be made to the 
State Railroad Commission for an extension of the proposed route. 


ALBANY, N. Y.—The Hudson Valley Railway Company has 
certified to the secretary of state that it has increased its capital 
by the issuance of $2,500,000 two per cent non-cumulative second 
income “B” debenture bonds of the company, convertible after two 
and not more than twelve years from date, into five per cent non- 
cumulative preferred stock of the company at par. 
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OKLAHOMA CITY, OKLA.—S. McCully, secretary and general 
manager of the proposed Lawton, Denton & Dallas electric railway, 
announces that the main line will be 150 miles long, but that the 
total track construction, including branches, will approximate 200 


miles. The line is planned to run from Dallas to Lawton, via 
Denton. 


NEW ALBANY, IND.—The Tennis Construction Company, which 
is building the extension of the Louisville & Northern Railway 
Company to Sellersburg, and is also building the branch of the Evans- 
ville, Newburg & Suburban Railway Company to Boonville, has 


taken the contract to construct the extension from Newburg to 
Rockport. 


» 


ROCKVILLE, CT.—Charles S. Mellen, president of the New 
York, New Haven & Hartford Railroad Company, announces that 
the proposed trolley road between Rockville and Stafford Springs, 
which recently passed into the hands of his company from the Shaw 
syndicate, of Boston, will surely be built, and that construction will 
begin as soon as many of the details can be finished. 


WESTERLY, R. I.—The contract for the construction and over- 
head work on the Westerly & Connecticut electric road, an exten- 
sion in Rhode Island of the Norwich & Westerly road, has been let 
to the National Construction and Equipment Company, of New 
York, the contractors who are putting in the Norwich road. The 


extension in Rhode Island is about three miles in length and will 
cost in the neighborhood of $75,000. 


NEW IBERIA, LA.—The charter for the Bayou Teche Traction 
and Power Company, with a capital of $1,500,000, has been filed in 
the office of the district clerk. The company is to build a system of 
electric railways from New Iberia to Berwick, passing through the 
parishes of St. Martin, St. Mary and Iberia. It is expected that 
the work of construction will begin within sixty days. The domicile 
of the company is New Iberia. The capital is divided into 1,500 
shares of $100 each, with $500,000 preferred stock. 


DETROIT, MICH.—The Michigan United Railway Company has 
been incorporated to take over a number of electric lines in central 
Michigan. The lines to be taken over are the Lansing, Battle Creek 
and Kalamazoo city lines, and the interurban lines from Jackson 
to Kalamazoo and resort points and from Lansing to St. Johns. 
A total of 185 miles are in operation or under construction. The 
capitalization is $4,000,000 common and $1,000,000 preferred stock. 


The incorporators are the Moore-Elliott syndicate, of Port Huron, 
and their eastern financial backers. 


NORWICH, CT.—The Norwich, Jewett City & Voluntown Street 
Railway Company has begun the construction of a trolley line 
between Norwich and Jewett City. The road will be the final link 
of a continuous electric line from Norwich, New London and Wil- 
limantic to Worcester and Boston. Construction operations have 
begun at the Jewett City end of the route. The road will prove to 
be an expensive one to build on account of the hilly character of 
the topography. The Norwich, Jewett City & Voluntown company 


is controlled by the Consolidated Railway Company, and it has an 
authorized capital stock of $700,000. 


KALAMAZOO, MICH.—The annual meeting of the stockholders 
of the Grand Rapids & Kalamazoo Valley Traction Company was 
held in the company’s offices recently, and the following directors 
were elected: E. J. Anderson, E. J. Henry, C. B. Kelsey, George 
Hefferan and W. H. Patterson. The officers of the board were elected 
as follows: president, W. H. Patterson; secretary, E. J. Anderson, 
and treasurer, C. B. Kelsey. The financial condition of the com: 
pany is reported excellent, and the directors announce that the con- 
struction work will be pushed rapidly when the warm weather 
arrives. It is stated that the line will be built only to Otsego this 
year, but cars will be running between Kalamazoo and that place by 
July. 

ENGINEERING SOCIETIES. 


THE AMERICAN SOCIETY OF MODEL ENGINEERS—The 
American Society of Model Engineers held its first meeting at 
the Gilsey House, New York, on April 18. A considerable amount of 
work was successfully accomplished, and it was decided to hold the 
next meeting early in May. The following officers were elected: 
president, F. W. Geissenhainer; vice-president, E. B. Frank; secre 
tary and treasurer, W. E. Spon, 123 Liberty street, New York city. 
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ELECTRIC LIGHTING. 
SHATTUCK, OKLA.—Luther E. Reid will install a 1,500-light 
electric plant at Shattuck. 
REDLANDS, CAL.—A movement has been started in Redlands 
to construct a municipal lighting plant. 
GRAND ISLAND, NEB.—Grand Island has voted to issue $35,000 
in bonds for the construction of a lighting plant. 


CHESTER, N. Y.—The Orange and Rockland Electric Lighting . 


Company is now lighting the village of Washingtonville. 


LOCKPORT, N. Y.—The Lockport Gas and Electric Company 
has been granted the permission to change the present street light- 
ing to modern enclosed arc lights. 


BERRIEN SPRINGS, MICH.—A lighting contract has been 
entered into between the village of Berrien Springs and the Berrien 
Springs Power and Electric Company. 


LITTLE FALLS, N. Y.—The Little Falls common council has 
granted a franchise to the Hudson River Electric Power Company to 
operate in the city for a period of fifty years. 


WYTHEVILLE, VA.—F. P. McCready will establish an electric 
light plant and waterworks at Chilhowie. A two-story brick build- 
ing will be erected at once. About $4,000 will be invested. 


CANTON, OHIO—The board of county commissioners has granted 
to the Massillon Light, Heat and Power Company a right of way 
from Massillon to Canal Dover for the purpose of placing poles and 
wires to transmit electricity. 


LOUISVILLE, KY.—The capacity of the plant of the Louisville 
Lighting Company will be increased fifty per cent within the next 
few months by the installation of new machinery. The company 
will expend not less than $300,000. 


WINSTON-SALEM, N. C.—The Winston aldermen have passed 
a resolution authorizing the light committee to purchase at a reason- 
able price the plant of the Winston-Salem Gas and Lighting Company 
at the receiver’s sale to be held shortly. 


MASSILLON, OHIO—The board of public service has awarded 
a contract to the Massillon Light, Heat and Power Company to light 
the streets of Massillon for ten years at the rate of $69.50 per light 
per year, basing the contract on 160 lamps. 


COVINGTON, KY.—The Covington board of council has passed 
the resolution reported from the board of aldermen providing for 
the employment of an electrical engineer to prepare plans and 
specifications for an electric plant of sufficient capacity to supply 
lights for the streets, alleys and public buildings. 


EAST ST. LOUIS, ILL.—At a meeting of the city council in East 
St. Louis the franchise of the Interurban Transit Company, now the 
Illinois Illuminating Company, for a plant to furnish electricity for 
power and light in that city was revoked, and the company ordered to 
take down all wires and poles which it has erected. 


/ 
CHETEK, WIS.—A twenty-year lighting franchise has been 
granted to W. J. Gairm, the plant to be in operation by January 1, 
1907. The city may purchase the plant in ten years. The price 
of lighting is not to exceed $60 per year for arc lamps, or $15 per 
year for thirty-two-candle-power incandescent lights. 


SHEPHERD, MICH.—The four counties of Isabella, Gratiot, 
Midland and Clare will be supplied with power and light from two 
plants, to be located on the Chippewa river. C. C. Field, of Shep- 
herd, has procured options on two sites, where a head of from ten 
to twenty feet can be secured. It is estimated that at least 1,000 
horse-power will be developed at each station. Work will begin in 
the spring. 


PORTCHESTER, N. Y.—The Westchester Lighting Company has 
filed a certificate with the county clerk showing the election of the 
following new directors: W. R. Addicks, James C. Brady, H. E. 
Gawtry, Thomas E. Murray, John W. Sterling, F. A. Stratton, W. W. 
Scrugham, Harold Brown, R. A. Carter, W. E. Hall and L. L. 
Benedict. 


WILMINGTON, DEL.—Within a short time the new Wilmington 
Heat, Light and Power Company will ask for bids for the construc- 
tion of its power plant on the Brandywine in the Ninth ward. The 
power-house proper will be about 100 by 100 feet and will be con- 
structed of concrete. The company will expend about $1,000,000 on 
the plant and equipment and will be ready for business in a few 
months. 
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BERKELEY, CAL.—The Berkeley town trustees have awarded 
the contract for the furnishing of light for the street lamps and 
for the town buildings to the Berkeley Electric Light Company at 
the rate of $6 per month per street lamp on an all-night schedule, 
and fifty cents for each interior lamp. 


BELLINGHAM, WASH.—The Bellingham city council has 
entered into a contract with the Whatcom County Railway and 
Light Company to furnish lights for the city for a period of three 


. years on a basis of 150 arc lights, at $4.50 per month per light. 


Incandescent lights at the city hall and fire hall are to be furnished 
free. 


SPOKANE, WASH.—Jay P. Graves has paid $77,000 for the falls 
of the Columbia river at Kettle Falls, seventy-five miles north of 
Spokane. The river there can produce 100,000 horse-power of elec- 
tricity at extreme low water, and the falls are said to be the largest 
in the United States with the exception of Niagara and the Shoshone. 
Mr. Graves is expected to install an immense electrical generating 
plant to supply his Inland Empire Electric Railway radiating from 
Spokane, and also the mines and smelters in the boundary district 
of British Columbia. 


MICHIGAN CITY, IND.—A contract has been entered into be- 
tween the city of Michigan City and the Michigan City Light and 
Power Company whereby the franchise now held by the Michigan 
City Electric Company is extended a period of twenty-five years 
from May 1, 1906, or eighteen years from the date of expiration 
of the present franchise. The Michigan City Light and Power 
Company was granted the right to construct, own, hold and operate 
an electric system for heating, lighting, power and other commer- 
cial purposes within the limits of the city. 


EASTON, PA.—At the annual meeting of the stockholders of the 
Easton Gas and Electric Company the following directors were 
elected: Uzal H. McCarter, F. W. Edgar, S. L. Shober, Jr., H. E. 
Mitchell, J. Madison Porter, Frederick R. Drake, H. A. Doan, T. W. 
Cramp, B. F. Cresson, S. C. Smith, E. J. Fox, Chester Snyder, A. D. 
Chidsey, W. J. Daub and F. S. Bixler. The directors organized by 
electing the following officers: President, Chester Snyder; first 
vice-president, Frederick R. Drake; second vice-president, S. L. 
Shober, Jr.; secretary and treasurer, B. F. Cresson. 


SANTA CRUZ, CAL.—The Big Creek Power Company, which 
practically controls electric power in Santa Cruz county, has been 
sold to John Martin and Eugene de Sabla, Jr., of San Francisco, 
of the Pacific Gas and Electric Company. Martin and de Sabla 
recently purchased the Santa Cruz Electric Light and Power Com- 
pany, which takes power from the Big Creek company, and fol- 
lowed it up a few weeks later by purchasing the Cooperative Elec- 
tric Light Company, a local cdncern which makes its own light. 
The price paid for the Big Creek company is believed to be in 
the neighborhood of $300,000. 


NORTH ABINGTON, MASS.—Stone & Webster, of Boston, have 
assumed control of the Electric Light and Power Company, of 
Abington and Rockland. L. A. Crossett, M. N. Arnold, E. P. Torrey 
and George A. Beal resigned as members of the board of directors. 
Guy E. Tripp, Charles F. Willis, Dwight P. Robinson, Henry G. 
Bradley and Frederick S. Pratt, of Boston, were elected to fill the 
vacancies. Lot Phillips, George W. Kelley, James W. Spence and 
J. L. Greenwood were continued as directors. Organization was 
effected by the choice of Frederick S. Pratt, of Boston, as presi- 
dent. The company will be continued under the name of the 
Electric Light and Power Company of Abington and Rockland for 
the present at least. The plant and system will be improved and 
enlarged, and the service may be extended to West Hanover. 


OBITUARY NOTICE. 


MR. GEORGE W. STOCKLY died on April 19 at Atlantic City, 
N. J. He was sixty-two years old and his home was at Lakewood, 
N. J., although he spent part of his time at Cleveland, Ohio, and 
Charleston, W. Va. He had extensive timber and milling interests 
in West Virginia. For many years he was engaged in the banking 
business in Cleveland, later organizing the Telegraph Supply Com- 
pany, and later still being associated with the organization of the 
Brush Electric Company and the Chemical Supply Company, of 
which he became president and director. He was also a president 
and director of the Devereaux Lumber Company, and belonged to 
the Lawyers’ Club. New York city. 
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INDUSTRIAL ITEMS. 


THE AITON MACHINE COMPANY, Harrison, N. J., will be 
pleased to send its recent bulletin concerning new forms of armor- 
ing machines. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, is dis- 
tributing a folder calling attention to the varied uses of the Buckeye 
incandescent lamps. This folder will undoubtedly attract a great 
deal of attention. 


THE PURCHASERS’ GUIDES, Oswego, N. Y., is asking for 
catalogues descriptive of all classes of electrical supplies. The New 
York office is at 150 Nassau street and the Chicago office at 277 
Dearborn street. 


THE CALCULAGRAPH COMPANY, New York city, has published 
a neat folder entitled “Getting Out of the Rut.” This company 
will be pleased to send its literature to any one interested in time- 
saving appliances upon request. 


THE NEWTON MACHINE TOOL WORKS, Philadelphia, Pa., in 
catalogue No. 43 describes and illustrates cold saw cutting-off ma- 
chines. In addition to the machines for belt driving the catalogue 
shows several forms of motor applications. 


THE CONSOLIDATED LAMP AND GLASS COMPANY, New 
York city, announces its removal on May 1 to No. 19 Murray street. 
The company’s line, of 1906-07 lamps, shades and globes is now 
ready for inspection. Mr. Edward H. Mays is eastern manager. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., is mailing 
a series of fifty multichrome cards giving views of Swiss scenery, 
as part of an advertising campaign to call attention to the Schind- 
ler bolting cloth which the company furnishes to millers. 


THE NILES-BEMENT-POND COMPANY, New York city, will be 
pleased to send on application a new catalogue descriptive of outdoor 
cranes. This takes up the matter of Niles electric traveling cranes 
for use in stone yards, freight yards, lumber yards and storage 
yards. 


THE NATIONAL FIREPROOFING COMPANY, Pittsburg, Pa., 
has published a very attractive booklet entitled “The City Unburn- 
able.” This book details the erection of fireproof buildings. The 
illustrations are very good and the text is of decided interest at 
this time. 


THE WELLMAN-SEAVER-MORGAN COMPANY, Cleveland, 
Ohio, has published a new catalogue descriptive of standard and 
special electric hoists. This catalogue, in addition to a number of 
fine half-tones, contains careful descriptions of the apparatus and 
lists of weights and sizes. 


THE ELECTRICAL TESTING LABORATORIES, Ejightieth 
street and East End avenue, New York city, is distributing a reprint 
in booklet form of a paper by Dr. Clayton H. Sharp, entitled “A 
Testing Laboratory in Practical Operation,” presented at the 201st 
meeting of the American Institute of Electrical Engineers. 


THE INDIA RUBBER AND GUTTA PERCHA INSULATING 
COMPANY, New York city, announces the removal of its offices 
on May 1 to the Postal Building, 253 Broadway. Mr. James B. 
Olson, the well-known manager of sales, will have increased facili- 
ties for promptly attending to this company’s large interests. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia. 
Pa., has ready for distribution an instruction book for the' care of 
“Exide” batteries in electric vehicles. This instruction book should 
be in the possession of every one who makes use of storage batteries 
for vehicles and is interested in the process of charging and main- 
taining the batteries. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., in bulletin No. 603 describes carbon-break 
circuit-breakers. In addition to the illustrations of the apparatus 
there are given a number of diagrams of connections and detailed 
descriptions of the various parts. These circult-breakers have a 
capacity of from fifteen to 10,000 amperes. 
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THE SPRAGUE ELECTRIC COMPANY, 527-531 West Thirty- 
fourth street, New York city, has ready for distribution its cata- 
logue of electric fans for 1906. This catalogue shows the usual 
handsome line of fans of the direct-current type. In addition to 
this the company is listing a line of high-class alternating-current 
electric fans of both desk and bracket types. The catalogue is 


-handsomely printed in two colors, the illustrations and text being 


very complete. 


THE MARINE ENGINE AND MACHINE COMPANY, 126 Lib- 
erty street, New York city, has been awarded the contract for the 
elevator equipment for the new Brunswick building, at Twenty- 
sixth street, Broadway and Fifth avenue, New York city. There 
will be eleven electric elevators. The building is to be twelve stories 
high, and is to be used as a high-class office building. The builder 
is Charles T. Wills, 156 Fifth avenue, and the architect, Francis H. 
Kimball, 71 Broadway. 


THE STANDARD CHEMICAL COMPANY, Cincinnati, Ohio, is 
meeting with a very satisfactory demand for its “Imperial” solder- 
ing stick. This stick is the result of considerable experimenting to 
secure a perfect fiux. There is no acid used in the make-up of this 
stick, and it is stated that it will not corrode, at the same time 
being quick-acting. It is strong and durable and is put up in rigid 
boxes to withstand rough handling. The stick is clean to handle 
and does not soil the hands, and in soldering there is no dirt left 
in the spelter. 


THE BRUNSWICK REFRIGERATING COMPANY, New Bruns- 
wick, N. J., builder of the Brunswick refrigerating and ice-making 
machinery, has published a new catalogue descriptive of hygienic 
ice making and sanitary refrigeration. In addition to the matter 
descriptive of the ice-making and refrigerating apparatus there is 
considerable information of value concerning cold storage and low 
temperatures. A larger catalogue descriptive of machinery for re- 
frigerating and ice-making is replete with interesting literature on 
this subject and is well illustrated, showing several forms of com- 
pressors and automatic portable refrigerating outfits. 


THE C. E. HEWITT COMPANY, New York city, announces that 
by an agreement just completed its entire business interests will 
be merged in a new corporation to be known as the Stevens-Hewitt 
Engineering Company, which will continue the business as hereto- 
fore, and will take over al] existing contracts and liabilities of the 
C. E. Hewitt Company. All the members of the C. E. Hewitt Com- 
pany will go into the Stevens-Hewitt Engineering Company, and 
the company will be strengthened by enlargements to its technical 
staff, including the well-known engineers, Edwin A. Stevens, of 
Hoboken, N. J., and Irving Cox, of New York city. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill, is bring- 
ing to the attention of construction men the “Western Union” 
standard steel cross-arm pin, for which it is the general western 
selling agent. This pin has been adopted as a standard by the 
Western Union and Postal Telegraph companies, and is made accord- 
ing to their specifications. A highly carbonized steel is used, ensur- 
ing great stiffness and strength. This is very important, especially 
during storm periods, when great damage is often done through the 
breaking off or pulling out of wooden pins. Another point in favor 
of this pin is that it requires only a half-inch hole bored in the 
cross-arm, as against a one-and-one-half-inch hole for the wooden 
pin. The Central Electric Company will be pleased to have con- 
struction men write for prices and information concerning these 
pins. 


THE BISHOP GUTTA PERCHA COMPANY, 420-430 East 
Twenty-fifth street, New York city, at a meeting of the directors 
held on April 18, received the resignation from the office of treas- 
urer of Mr. Henry A. Reed. Mr. Reed’s eldest son, William Board- 
man Reed, was elected as his successor and H. D. Reed was elected 
vice-president. The business has increased so much recently that 
during the last three years the factory capacity has been augmented 
fifty per cent. It is intended to add a new building of five stories 
with a ground area of fifty feet by 100 feet to the present factory, 
thus making another fifty per cent addition. Mr. Henry A. Reed 
remains the president of the company, and in this, the seventy- 
eighth year of his age, has completed twenty-seven years’ work for 
this enterprise. He entered the electrical field, as a telegrapher, in 
1849, and this month completes his fifty-seventh year in the electrical 
business. 
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ANOTHER METALLIC FILAMENT LAMP. 

Another attempt to substitute a metal for carbon in the 
incandescent lamp has reached the patent stage. This filament 
is the result of the combined efforts of two Austrians, Dr. 
Alexander Just and Herr Franz Hanaman. The inventors have 
secured commercial relations with a German firm, and have 
patented the new filament in Great Britain. 

This particular filament, while resembling in some respects 
the one recently referred to in the ELECTRICAL Review for 
March 3, as the invention of Dr. Kusel, differs from it in that 
another metal is employed, the material in the newer lamp being 
tungsten, or, as it is called in Germany, wolfram, a metal related 
to molybdenum and uranium. The chief sources of this metal 


are wolframite, a mineral found: in the Cornish tin mines and 
elsewhere in Europe, and in the United States. 

From the descriptions at hand the process of manufacturing 
the lamp is not made perfectly clear. It seems, however, that 
a start is made with a carbon filament which is coated with 
tungsten by heating the filament in a vapor of tungsten salts. 
The metal is deposited upon the carbon, forming a carbide, and 
the action, which is carried on in a highly exhausted chamber, 
or even in vacuo, is allowed to proceed until all the carbon of 
the filament is either converted into carbide or dissolved in this 
compound. By watching the current flowing through the fila- 
ment it can be determined when this stage is reached. The 
success of the process seems to depend upon employing a fine 
filament, the diameter varying from two mils to three-quarters 
of a mil. The vapor employed is said to be preferably a high 
chloride of the metal, with which some reducing gas is mixed, 
such as hydrogen. After the coating has become sufficiently 
thick the filament is raised to incandescence by increasing the 
current, when the coating of the metal is converted into the 
carbide in a very short time. This process is carried on in 
an inert atmosphere. The filaments at this stage are said to be 
white and have a metallic appearance. 

The next stage of the treatment is to get rid of the carbon 
by oxidation. This is done by heating the filament again to 
incandescence and introducing an oxidizing agent, such as steam, 
mixed with some reducing agent. The carbon is oxidized and 
the gases carried off. It is said that a similar result can be 
accomplished without oxidation simply by heating the filament 
to an exceedingly high temperature in a high vacuum until the 
carbon is volatilized. 

Other methods of decarbonizing may be employed, though 
none of them seems to be as simple as the two described. The 
filament is said to be ready for making up into lamps as soon 
as the carbon is completely driven off, no flashing or other similar 
process being necessary. 

So far no figures showing the performance of this lamp 
have been published and no estimate is given indicating its 
relative cost with respect to carbon. However, every suggested 
solution of the lamp problem which offers any prospects of 
success 18 of value, as it forms one step at least in our progress 
toward a more efficient incandescent lamp. 

It is interesting to note that in this new process of manu- 
facturing incandescent filaments carbon is used, which is con- 


verted into carbide and then reduced to the metal, the carbon 
being driven off. This recalls the Vélkner filament, proposed 
some years ago, which was said to give excellent results, although 
in the latter filament the process was stopped at the carbide 
stage, the filament consisting either of a carbide of some metal 
or a carbon core coated with such a carbide, 
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A PHASE OF HYDROELECTRIC DEVELOPMENT. 

An interesting point was made by Signor G. Semenza in a 
recent ‘paper read before the Society of Civil Engineers, of 
France, in which he described the hydroelectric installations of 
= Italy, which paper was abstracted briefly in the ELECTRICAL 
Review for April 28. The author pointed out that Italy occu- 
pies a peculiar position in regard to hydroelectric development, 
since, as she has almost no fuel supplies, her steam. power 
stations are dependent upon imported coal, which is not only 
costly, but the supply of which may at times be uncertain. 
Under such conditions it is entirely proper to utilize the water 
power to its fullest extent, and to install machinery having an 
output greater than that available when the flow of water is 
least. Under such conditions, the excess machinery will lie idle 
a considerable part of the year, and will thus be bringing in 
no income, although it will entail a constant expense both for 
care, maintenance and interest on the investment; that is to 
say, the load-factor of the station will be low. This practice is 
only allowable in countries situated as Italy, where the cost of 
power is necessarily somewhat high. 

It is possible, of course, in many cases to improve the con- 
dition by the use of some storage sy stem, preferably reservoirs, 
in which the water, in times of flood, may be caught and held. 
This system is used in Italy wherever available, but it was the 
installation of machinery to utilize that part of the flood which 
could not be stored up, or the high water at such insta ations 
which have no storage reservoirs, to which Signor Semenza 
' referred. Power of this kind is necessarily somewhat inter- 
mittent, though it will probably all be available during a definite 
period of the year; but it seems to create a distinct problem to 
dispose of it. There are very few hydroelectric plants which sell 
every, kilowatt-hour they can produce, and there are still fewer 
which would be able to dispose of power of an uncertain amount 
which may be produced at any time within a certain’ period. 
Some of this intermittent power might be stored up for a short 
while for future use, but it could not be held long. Storage 
batteries would only be useful for holding a comparatively small 
amount of power, and that only for a few days. They would 
be suitable if the floods occurred daily, or possibly weekly, but 
under no other conditions; and, moreover, they would necessi- 
tate the installation of a good deal of additional and expensive 
apparatus. 

The only way that would seem to be suitable for utilizing 
this extra power would be to apply it to mdustries which can 
be operated intermittently. There might, for instance, be erected 
near the power-house carbide furnaces or other electrometallur- 
gical or electrochemical plants; but since the conditions would 
make the load-factor at these plants poor, and they would be 
forced to remain idle, or at least operate at a small output 
during the greater part of the vear, the conditions would not 
be altogether suitable for success. ‘Thus the suggestion does 
not seem to be very alluring, although further explanations 
may put the matter in a little more favorable light. 

A somewhat allied problem in hydroelectric development 


was brought out in a recent issue of L'Industrie Electrique by 
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M. Henri Bresson. He points out that the glacial streams of 
France and Italy have been largely developed for electrical 
generation, and then calls attention to the fact that the flow of 
water in these streams is greatest during the warm months, 
when there is least demand for current for lighting. From this 
it follows that the slow-running navigable streams of France, 


which depend. principally upon rains for their supply, are more 
suitable for electric light stations than the glacial streams, for 
the flow of water in them is greatest during the winter. To 
make use of this condition it will be necessary to install machin- 
ery having an output greater than that which would be avail- 
able during the months of least flow. A lighting load is naturally 
greater during the winter than during the summer, though the 
peak of the load may not differ so greatly. A. comparatively 
small reservoir would, however, suffice to carry over this peak 
in the summer, so that the station could properly install machin- 
ery to utilize the extra flow of water during the winter; but 
this condition hardly obtains in northern Italy, the section 
to which Signor Semenza devoted his attention, although he 
may have been considering the matter in a larger light when he 


made his statement. 


A NEW ELECTRICAL TRANSPORTER. 

A new and ingenious method of handling materials in ship- 
building has been adopted at Jarrow, England, by the Palmer 
company. It was desired to erect a system of handling material 
which would not only carry it to the vessel undergoing con- 
struction, but would be available for holding the material while 
it was being put in place on the ship. Several solutions of 
this important problem have been sought, some using a large 
number of jib cranes, others employing a number of overhead 
traveling cranes, such as are used commonly in power plants 
and manufacturing works; but neither of these plans seemed to 
be altogether desirable. What was wanted was a system which 
would cover an area about 500 feet long and 100 feet wide, 
which would reach any point in this area, yet which would not 
take up a large amount of valuable ground space. The solution 
finally decided upon was an adaptation of the overhead cable- 
way. Two large cross-girders were erected at the ends of the 
area to be covered, being supported on lattice-work columns 
properly guyed. From these girders were suspended three large 
steel cables, upon which travel three trolleys. ‘These trolleys, of 
course, give longitudinal motion from end to end of the area, 
and to secure the necessary lateral motion it was necessary to 
arrange the cables so that they could be traversed. This was 
done by suspending each of the cables from two traversing car- 
riages, one carriage being, of course, mounted on ways on each 
girder. Each pair of carriages can be moved simultaneously 
along the girders by means of electric motors, controlled from 
the operator’s stage on the trolley. Further, the trolley itself 
is moved along the cable, and the hoisting is done by means of 
an electric motor, all these motions being controlled by one 
man, who is stationed directly over the load which he is handling. 

This solution of the problem is striking because of the 
means adopted for obtaining lateral movement. Two carriages. 
connected merely by flexible ropes, and running on ways 500 
feet apart, must be controlled so as to move and stop simul- 
taneously from an intermediate point. This can be accomplished 
at the present day only by means of the electric drive; in fact. 
the entire system is a noteworthy adaptation of electrical control. 
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AN BARLY SPRING CROP. 

Somehow it seems as if the opening of spring affects the 
imagination of certain individuals, for at this season the in- 
ventor’s fancy turns lightly toward the investor’s pocket. -It may 
be that the quiet of the winter is conducive to the perfecting 
of plans for getting the use of someone else’s money, and that 
the cheerfulness and optimism which the spring season engenders 
make the labor of doing this light. In any event it always seems 
as if the coming spring is accompanied by an increase in the 
outpour of circulars and advertisements intended to attract those 
who have any money to invest. Needless to say, many of these 
schemes are not only legitimate, but are good and probably as 
safe as any form of investment, but there ase others which can 
hardly be described by any more dignified term than “fake,” 
and it is these which offer the most dangerous pitfalls for those 
with small savings. Such persons are apt to be rather ignorant 
in regard to the scientific and technical possibilities of any device, 
and they are not likely to know that oftentimes the plan proposed 
is an old one and has long since proved to be utterly impracticable. 
Moreover, these people, as a rule, can not afford to have an 
investigation of the device made by a competent expert, and tney 
thus are left at the mercy of the rascals who are merely trying 
to get something for nothing. It is well always to be on one’s 
guard against such schemes, and one should never rely wholly 
upon what the schemer says. If he be honest he will court 
investigation and not try to confuse, so that one need never be 
afraid of offending by asking questions; and it is always better 
to display a little ignorance at first and thereby save one’s savings 
than later on to lose all and thus be shown to be a goose. 

It is also well to question the sincerity of one who poses 
as the inventor of some notably successful machine or system, if 
his name be not familiar. In these days the man who does a 
good ‘thing can not easily remain out of the public eye, and if any 
one never heard of before poses, for example, as the inventor 
of the electric trolley system, it does no harm to doubt a little 
until his assertions can be verified, which should not be difficult 
todo. Then, again, if any one states that he has solved a problem 
which has baffled the scientific and technical world for years, his 
success will be made known in other ways besides advertisements 
and circulars spread broadcast. The inventor of a revolutionizing 
appliance can not to-day keep out of the papers, and although 
a good many cranks do get advertising through the newspapers, a 
valuable device or system will not be lost sight of in a day. On 
the other hand, sensational writing and large type will not make 
the wheels go round. It remains for the man who claims that 
he has solved the problem of perpetual motion to prove that 
merely increasing the length of his levers and the size of his 
weights will make the machine run. The possible investor should 
not be satisfied with the contradictions of good authority, but 
should demand proofs; and the more vehement the denunciation 
of the pure scientist and book-worm, the more should one insist 
upon being shown. 7 7 

Along with the inventors of T the spring also 
brings wonderful treatises, in which the profoundest scientific 
problems are discussed with an ease and conviction that at least 
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excite our admiration, although they do not convince. Such 
treatises do no harm, if it be not to those who are foolish enough 
to send them out, and they frequently give the recipient a quarter 


` 


of an hour’s enjoyable reading. : 


STANDARDIZING ELECTRIC CABLES. 

The recent meeting of the American Institute of Electrical 
Engineers was devoted to the reading and discussion of two 
papers on insulated cables. The first of these dealt with the 
smaller problem of standardizing rubber-covered wires; the other 
called attention to some undesirable features of the present meth- 
vd of constructing such cables. Both papers offered specifications 
for high-grade rubber-insulated wire. 

The discussion took a rather broader trend. Those partieipat- 
ing seemed to feel that the whole question of high-tension cables 
was up for consideration. It was from this viewpoint that tlie 
excellent suggestion was made, that specifications for a high-ten- 
sion cable should deal rather with what the cable should do 
than with the methods of manufacturing. When one is buying 
a dynamo or motor transformer he is satisfied to let the manutae- 
turer build it as he pleases, provided the apparatus does what it 
is intended to do. This same method should be followed when 
purchasing cables calling for a certain result, unless the engineer 
wants a particular kind of cable. If he be simply loeking for 
a satisfactory performance of two equally good cables the cheaper 
one is the better, and it should be immaterial to him whether the 
insulation be rubber, cambric, paper or anything else. 

The problem, however, is not so simple as that of selecting a 
dynamo or motor. We can not always predict how a cable will 
behave from such tesis as can be applied when it is purchased. 
In fact, a good part of the diseussion during the meeting was 
given up to the proper methods of testing; and here there was a 
considerable difference of opinion. As long as this condition 
exists the purchaser of rubber-insulated cables will probably 
specify that the insulation contain a certain pereentage of high- 
grade rubber ın addition to demanding that the finished product 
shall withstand successfully certain tests. Such a purchaser must 
then in his specifications insert sueh requirements as will enable 
him to determine whether the required amount of rubber has been 
used, and since there seems to be some uncertainty about the 
reliability of these tests, it would be well to make use of several 
in order that the results of one may be confirmed by those of 
the others. 

What we need is to know more about the various kinds of 


insulating material we use. We should be able to predict the 
performance of any grade of insulating material, prepared in a 
definite way, from a few well-conducted tests. At the present 
time there is always some uncertainty ; we can not say what will 
be the breakdown voltage of the cable until we actually measure 
it, and, unfortunately, the very act of doing this is apt to spoil 
the sable There is a large field here for some well-conducted 
investigations. We seem now to be working pretty much in the 
dark. We recognize certain materials as good insulators, and we 
demand that they be used and that they be put through certain 
arbitrary tests. Any one who can reduce the subject to a inore 
scientific basis will perform a valuable service for the electrical 


industries. — 
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The Overhead Wire Cableway Ap- 

plied to Shipbuilding. 
| At a recent meeting of the Institution 
of Naval Architects, of Great Britain, a 
paper was read by Mr. J. L. Twaddell on 
the use of overhead wire cableways in ship- 
building. In the construction of steel 
vessels mechanical methods of handling 
material are widely used up to the vessel 
itself; then it frequently happens that 
older, primitive methods are employed for 
placing each piece where it belongs. The 
opinion has been frequently advanced that 
if a sufficient number of jib derricks were 
installed on each side of the construction 
work, the requirements would be met; yet 
practice has shown this to be insufficient, 
for it is customary to lay, in addition, a 
light railway on the deck of the vessel 
as early as possible in order to transport 
material in a fore and aft direction after 
it has been dropped on board. Another 
objection to the derrick system is the ne- 
cessity of maintaining clear roadways at 
the sides of the berth for the delivery of 
material to the derricks. 

An overhead wire cableway is free from 
many of these objections, but the ordi- 
nary type as employed in excavation could 
not be used without modification, since 
it serves only a narrow track beneath it. 
That such a modification can be made and 
the system changed to suit shipbuilding 
conditions is due to the flexibility and 
mobility of electric power, and a system 
of this kind has been installed by the 
Palmer Company, at Jarrow, England. It 
was decided to erect a system capable of 
carrying a safe load of three tons, and that 
there should be three units; that the rec- 
tangle to be covered by the transporter 
should be 500 feet in length and 100 feet 
wide. The structure was made strong 
enough for a fourth unit, but experience 
has shown that three is all that is neces- 
sary. 

The system, in brief, consists of three 
cableways suspended lengthways over the 
building berth and carried at each end on 
specially designed cross girders placed 
transversely one at each end of the berth, 
each supported about 100 feet above the 
ground by two inclined lattice steel col- 
umns. Each of these girders is construct- 
ed in two parts, with a clear space between 
to admit the passage of the cable for trans- 
verse movement. This system takes up 
but little ground area. The four columns 
are supported on foundations sixteen feet 
by sixteen feet. From the heads of each 
of the four supporting columns are two 
adjustable back guys of steel wire, six and 
one-half inches in circumference, dropping 
vertically, and secured through stretching 
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screws to an anchorage of solid concrete. 
The height of these columns is designed 
to give the trolley cables the same declivity 
as the ground, irrespective, of course, 
of sag. The sag is about eighteen feet. 
The fall toward the river is advantageous, 
since gravity thus assists in carrying ma- 
terial to its destination and the return 
journey up hill is made unloaded. 

The transverse movement of the cable 
is obtained by carriages at each end, which 
travel on rails on the fore part of the 
forward girder and the after part of the 
aftcr girder. These carriages are vuilt of 
steel and are traversed by a twelve-horse- 
power enclosed, reversible motor geared 
through worm and spur-gearing to two 
axles carrying the rail wheels. The trol- 
leys are constructed of steel, with a cage 
for the operator. Each carriage contains 
a thirty-five-horse-power enclosed reversi- 
ble and ventilated motor, which provides 
power for hoisting and traveling motions. 
Current is conveyed to the motor from 
overhead electric copper cable suspended 
between the supports, suitable collecting 
arms and connections being attached to 
each carriage. The longitudinal traveling 
motion is obtained through friction and 
spur-gearing from the motor to the travel 
motion shaft, on which two traveling rope 
drums are keyed, one at each end. The 
two traveling ropes are stretched from end 
to end of each cableway, each being wound 
on its drum a sufficient number of times 
to prevent slipping. 

Two controllers, with resistances, are fit- 
ted on each carriage, one for controlling 
the motor on the load carriage and the 
other for the motors on the two travers- 
ing carriages. Overhead copper cables 
carrying the current are attached to steel 
spiral springs mounted in compression. 
There is a special cutout arrangement 
which will disconnect the wire instantly 
should it break. The carriage travels 
longitudinally 600 feet a minute, and 
hoists three tons at 100 feet a minute 
and one ton at 150 feet a minute, and 
traverses twenty-five feet a minute. In 
practice 400 feet per minute for longi- 
tudinal travel is found to be sufficient. 


Electric Road Receipts. 

At the annual meeting of the board of 
directors of the Public Service Corpora- 
tion of New Jersey, held in Newark, N. J., 
May 1, the reports of the receipts of roads 
owned and operated by the company 
showed a marked increase over the re- 
ceipts of the previous fiscal year. The 
gross receipts of the North Jersey Street 
Railway Company showed the heaviest 
earnings, being $5,141,917, an increase 
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over the previous year of $287,464. The 
leased lines showed an increase of $122,- 
601 in gross receipts; their total receipts 
were $1,548,728. The Jersey City, Hobo- 
ken and Paterson system, which is known 
as the White Line, showed a large increase 
in net receipts. The gross receipts were 
$2,359,899, being an increase of $190,885. 
National Electric Light Association. 

It is announced that applications for 
space for exhibitions at the convention of 
the National Electric Light Association, 
to be held at Atlantic City, N. J., June 
5 to 8, have been coming in so fast that 
it is likely that the main hall of Young’s 
Pier will be entirely occupied and overflow 
exhibits will be held in the pier wings. 
The exhibit of central station advertising 
material by the committee on progress 
promises to be very large and to embrace 
a number of new features. 

The uniform plan of exhibit and booth 
decoration is found to lend itself admir- 
ably to the space provided, and the light- 
ing and color scheme will prove effective. 

While the convention is going on the 
entertainment features on the pier will 
consist of musical concerts, a vaudeville 
theatre, a skating rink and deep-sea fish- 


ing. 


New York Electrical Society. 

The New York Electrical Society held 
its 258th meeting at the Edison auditori- 
um, 44 West Twenty-seventh street, Wed- 
nesday, April 25. The address of the even- 
ing was on the subject of “News, News- 
papers and the Telegraphic Art,” by Mel- 
ville E. Stone, general manager of the As- 
sociated Press. In view of the interest in 
the disastrous earthquake and fire at San 
Francisco, the officers of the society supple- 
mented this with special addresses bearing 
on the catastrophe. President Barstow 
gave a sketch of the remarkable power 
transmission developed in California, for 
which San Francisco is the focal point, and 
Dr. F. A. Perrine, speaking on the same 
subject, showed on the screen some of the 
most interesting points of these installa- 
tions, together with many of the buildings 
in San Francisco which have been de- 
stroyed. Mr. Stone gave a lucid and clo- 


quent exposition of the development of 
news gathering and of the extraordinary 
achievements which telegraphy now ren- 
ders possible. l 

The following members were elected: 
Charles N. Green, A. E. Mitchell, Bay- 
chester, N. Y.; Alex. Cameron, Brooklyn, 
N. Y.; Frederic A. Coolidge, Yonkers, 
N. Y.: Archer M. Huntington, Leigh 5. 
Keith, A. A. Gray, Dr. Emil Hevel, 8. S. 
Dickinson, C. B. Fairchild, Jr., New York 
city. 


May 5, 1906 


American Institute of Electrical 
Engineers. 

The 206th meeting of the American In- 
stitute of Electrical Engineers was held 
at the Edison auditorium, New York city, 
on the evening of Friday, April 27. The 
first paper to be read was by Mr. John 
Langan, of New York city, and was en- 
titled ‘Standardizing Rubber-Covered 
Wires and Cables.” This paper will be 
found on another page of this issue. 

The second paper was entitled “Com- 
ments on Present Underground Cable 
Practice,” by Mr. W. S. Clark, of Schenec- 
tady, N. Y. The author first criticizes 
certain practices prevailing in underground 
cable work, dwelling particularly upon 
the disadvantages of a continuous con- 
ducting sheath surrounding the insulation 
of the cable. This sheath aggravates mat- 
ters in case of damage to the cable, and 
-= may also assist in heating the insulation. 
These objections can be overcome by omit- 
ting the sheath. This will prevent the use 
of such materials as paper, which are 
affected by moisture. He thinks that if a 
lead sheath is to be used it should be fre- 
quently interrupted by insulating joints, 
and a test wire should be run in the cable 
for proying the insulation. A metal sheath 
is less objectionable on high-tension cables, 
and there is less need for insulating joints. 

With respect to the insulation of the 
cable, the thinner this can be the better, 
provided, of course, the dielectric strength 
be sufficient. The author believes that in 
the present state of the art a reasonable 
amount of good rubber is necessary to en- 
sure durability. He gives a list of some 
of the cable troubles which the Cataract 
Power and Conduit Company, Buffalo, 
N. Y., has had. This shows that although 
most of the cable there employed has been 
in use for eight years, there is no indica- 
tion of any electrochemical or other ac- 
tion weakening the ability of the insulation 
to stand the working pressure. 

Mr. Clark gives a brief set of specifica- 
tions for a thirty per cent rubber insulat- 
ing compound. These call for chemical, 
mechanical and electrical tests. The pur- 
chaser may also send an inspector to the 
works to see the insulation made, so as 
to assure himself that thirty per cent of 
pure rubber has been used. He shall not, 
however, be privileged to enquire into the 
other ingredients employed. 

The discussion was opened by Mr. Henry 
W. Fisher, Pittsburg, Pa., who disagreed 
with Mr, Langan in some points. Mr. 
Fisher thinks that the voltage test for di- 
electric strength is useful, as it helps to 
throw out inferior compounds. He docs 
not think that rubber is the best insulat- 
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ing material for all conditions, nor is rub- 
ber indestructible, as it certainly deterio- 
rates even under normal atmospheric con- 
ditions when placed out of doors. He 
would prefer to have the dielectric resist- 
ance test of the cable made after the braid 
has been applied. Mr. Fisher, however, 
believes that the voltage tests recommended 
by Mr. Langan are too low, and that higher 
tests can be made without damaging the 
insulation. With the proper kind of in- 
sulation the rise in temperature during 
a high-voltage test should not be sufficient 
to damage the rubber. It was pointed out 


that the high-voltage tests recommended by 


Mr. Clark were fifty per cent greater than 
those recommended by Mr. Langan. There 
is no objection to using reclaimed rubber 
for low voltages, say not over 5,000. There 
is little difference between testing a lead- 
covered paper cable and a rubber cable 
immersed in water, so far as the strain on 
the dielectric is concerned. It does not 
seem probable that the pressure wire sug- 
gested would be entirely satisfactory for 
indicating the condition of the insulation. 

Mr. H. G. Stott, New York city, ex- 
hibited a good number of samples of rub- 
ber-covered wire, and gave the results of 
many tests on them, illustrating them by 
means of diagrams. ‘These tests were 
thought to show that the variation of the 
insulation resistance or change of tempera- 
ture was the best check on the amount of 
Para rubber in the compound. The punc- 
ture test is often helpful, but not abso- 
lutely. The stretching test is absolutely 
unreliable. Mr. Stott further said that he 
did not put much confidence in the chemi- 
cal tests. 

Mr. Philip Torchio, New York city, 
thought that it was very desirable that 
a cheap insulation should be employed for 
certain classes of work; that it is not 
advisable to demand thirty per cent Para 
rubber in the insulation of all low-tension 
wires. For such wire the dielectric 
strength and insulation requirements are 
of secondary importance to durability and 
life. The high-tension cable, on the other 
hand, requires high dielectric strength and 


moderately high insulation resistance as 


well, as durability and life under condi- 
tions of temperature are sometimes very se- 
vere. What is sought is to secure durability 
first for all classes of wire, and second, 
moderately high insulation resistance and 
high dielectric strength for high-tension 
cables. Mr. Torchio does not think that 
a thirty per cent Para rubber insulation 
is the best for all rubber-insulated wires, 
as less may be used under certain con- 
ditions, and the same durability be ob- 
tained. Some doubt was expressed as to 
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the reliability of the acetone extractive 
test. Mechanical tests have been called 
for by the United States Navy, where a 
forty per cent pure Para rubber is used. 
These tests give valuable information, but 
are not sufficient alone. The elongation 
test may be greatly affected by improper 
vulcanizing. It was suggested that the 
matter under discussion be taken up by 
a special committee of the Institute, which 
should collect data from all parts of the 
world. 

Dr. A. E. Kennelly, Cambridge, Mass., 
thought that the basis of the whole matter, 
from an engineering standpoint, is the 
breakdown test. A point which seems to 
have been overlooked is that when a cable 
is stressed the inside layers are more 
severely strained than the outside, and 
the action may result in permanent injury 
to the insulation. 

Mr. E. W. Stevenson, Wilkesbarre, Pa., 
differed in some points with Mr. Langan. 
He does not see why the pressure test is 
no criterion of a good insulation. If a 
doped material gives good results and lasts 
well, it is just as good as anything else. 
However, this pressure test should not be 
made alone, but other tests are equally nec- 
essary. ‘The mechanical tests are of the 
greatest importance and should always be 
called for by the purchaser. The chemical 
test is good, provided it is made by one 
familiar with the test. There seems to 
be a lack of agreement in Langan’s tables 
for testing voltages, higher voltages being 
called for in some cases than in others, 
though the conditions are practically the 
same. While admitting that a high quality 
of Para rubber has a high dielectric re- 
sistance, there is no proof that a high di- 
electric resistance in megohms per mile 
indicates a compound of first-class quality. 
On the other hand, an excellent article 
may be turned out, although the dielectric 
resistance 1s comparatively low. The speak- 
er suggested a modification of the formula 
at present used for determining dielectric 
resistance in megohms per mile. Exces- 
sive pressure tests are unnecessary and 
dangerous, but it is safe within the limits 
to apply a test of two and one-half times 
the working pressure. 

Mr. Townsend Wolcott, New York city, 
said that the United States Signal Corps 
found the best way to be sure of getting 
the rubber compound called for was to 
have an inspector at the works. The ace- 
tone test is somewhat uncertain, since rub- 
ber is not a definite chemical compound. 

Professor Durand Woodman thought 
that when a final set of specifications is 
drawn up it will call for chemical, me- 
chanical and electrical tests. The chemical 
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test is easily made and does not take a 
long time, and it gives valuable informa- 
tion. 

Mr. William McClellan, Philadelphia, 
Pa., thought that the chief difficulty in 
selecting a cable is in deciding upon its 
durability. At the present time rubber 
seems to be the only substance which can 
be confidently depended upon, but rubber 
alone will not provide a durable insula- 
tion. However, for a large proportion of 
the work that has to be done it is not nec- 
essary to call for thirty per cent of pure 
Para rubber, which would make the wire 
entirely too expensive. It is thought that 
the tests which had been discussed were 
only indicative and not absolutely reliable. 
The acetone test is positive for determining 
the quality of crude rubber, but can not 
be depended upon for rubber compounds, 
because the other substances themselves 
may be dissolved by the acetone. ` It is 
thought that this method of approaching 
the problem is wrong. Of course, ticre 
is no objection to a large percentage of 
extractive matter if the insulation be 
durable. A form was suggested for cable 
specifications. This should fix the condi- 
tions of the copper, the quality of the 
rubber, the quantity of pure rubber, the 
sheath, the testing and the packing. Such 
specifications would make possible the use 
of all qualities of rubber in all percentages 
and put the various tests where they be- 
long, and would make sure that the pur- 
chaser gets what he calls for. 

Mr. C. F. Scott, Pittsburg, Pa., thought 
that the discussion of the specifications 
looked upon the matter rather from the 
manufacturer’s standpoint than from that 
of the constructing and operating engi- 
neer. What should be specified is perform- 
ance, and not methods of manufacture. 
This should be left to the cable makers. 
An important point in deciding upon a 
test is to fix the time during which the 
high voltage will be employed. A cable 
during operation is not likely to receive 
a double voltage for a minute, but it is 
very much more likely to receive some 
very high voltage for a fraction of a sec- 
ond. 

Mr. Fisher did not agree with Mr. Stott 
as to the value of the temperature change 
in determining the quality of the rubber 
compound; nor, as suggested, was it true 
that the voltage of the test battery affected 
the value of the insulation resistance, as 
found. 

Replying to the discussion, Mr. Langan 
thought that it had taken a rather broad 
trend, as his paper had dealt with rubber- 
covered wires and cables. At the present 
time there is no standard practice in draw- 
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‘ing up specifications. One engineer will 


prescribe a voltage test, another a tensile 
test, another a chemical test, and so on— 


there is no standard. He thought that Mr. 


Stott’s curves upheld the opinions which 
were expressed in his paper. Before one 
can determine anything about a compound 
it must be submitted to a chemical analysis. 
The mere fact that the maker says it con- 
tains so much Para rubber should not be 
accepted without proof. Under favorable 
conditions the insulation resistance does 
indicate the character of the compound, for 
a high resistance can not be obtained 
without the use of Para rubber. The 
chemical test is valuable if carried out 
properly, and a mechanical test also assists 
in proving that Para rubber has been used. 

Mr. Clark, in replying, did not agree 
entirely with Mr. Langan. He did not 
think it would be wise to require all rub- 
ber-covered wire to contain a high content 
of Para. It is wrong to assume that rub- 
ber is the only possible insulating material. 
It is the only elastic insulating material, 
but there are many mixtures which con- 
tain little rubber which are perfectly good 
for low-voltage service. He did not agree 
with the statement that rubber is unrivaled 
for all purposes, nor should too much de- 
pendence be placed upon a close figure 
in the extractive test, for the Para rub- 
ber of to-day is not so good as it was ten 
years ago. It now averages two per cent 
more extractive matter than it did then. 
The figures given in Mr. Langan’s paper 
for voltage tests are too low, for there 
are cables now in operation at Niagara 
Falls which have been tested for one 
hour at 25,000 volts, which is higher than 
that allowed in the table given. While 
he would prefer to test rubber cables under 
water, there is no difference between this 
test and one with the lead sheath on. In 
regard to the point made by Mr. Stott 
that a compound containing only seventeen 
and one-half per cent of rubber had given 
better results than others containing high- 
er values, it seemed to be merely a ques- 
tion of the method of manufacture; that 
with the higher compounds the test that 
could be done had not been done. 

The meeting was then adjourned. 

gS tea 
The Franklin Bicentenary. 

The bicentenary exercises of the Ameri- 
can Philosophical Society, celebrating the 
death of Benjamin Franklin, were held in 
Philadelphia, Pa., beginning Tuesday 
evening, April 17, and continuing until 
Friday evening of that week. 

On Tuesday evening the exercises were 
opened by an address by President Edgar 
F. Smith, of the American Philosophical 
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Society, at Witherspoon Hall. Following 
the presidential address the roll call of 
the delegates was announced, and the hon- 
orary degree of Doctor of Laws was con- 


ferred by Andrew Carnegie, as lord rector 
of the University of St. Andrews, upon 


Miss Agnes Irwin, dean of Radcliffe Col- 
lege. Miss Irwin is a great-granddaughter 
of Benjamin Franklin. 

On Wednesday papers were read by 
Professor A. H. Lorenz, of Amsterdam; 


Professor E. L. Nichols, of Ithaca, N. Y., 


and by Professor Ernest Rutherford, Mon- 


treal. | 


On Thursday honorary degrees were 


conferred by the University of Pennsyl- 


vania, and an oration was made by the 


‘Hon. Hampton L. Carson. 


On Friday addresses were made, and a 
presentation of the Franklin medal to the 
republic of France by the Hon. Elihu 


The exercises included the laying of a 
laurel wreath on the grave by the governor 
of the state of Pennsylvania, and by rep- 
resentatives of the president of the United 


‘States, the University of Pennsylvania, the 


Philosophical Society and the Pennsyl- 
vania Hospital. 


An Appreciation of the Telegraph 
Operator. 

Speaking of the work done by telegraph 
men in connection with the San Francisco 
disaster, Mr. W. H. Baker, vice-presi- 
dent and general manager of the Postal 
Telegraph-Cable Company, says: 

Telegraph operators have always shown 
the highest self-sacrificing spirit, faithful- 
ness and great physical endurance in times 
of public disasters and calamities, in pes- 
tilence and in war. I desire, through the 
papers devoted to telegraphers, to testify 
to the loyalty of our men in San Fran- 
cisco, who with little sleep, scarcity of 
food and water,.and, in some cases, with- 
out knowledge of the whereabouts: and 
safety of their families, heroically stood by 
the company, realizing the great impor- 
tance of their work, and that without 
their assistance all agencies for relief and 
restoration of normal conditions would be, 
at least temporarily, at a standstill. ‘The 
various forces, civil and military, and all 
humanitarian efforts were practically de 
pendent upon the work of the earnest, 
faithful and patient telegraph operator. 
Our men stood by us loyally, without any 
promises of reward, simply doing their 
duty and doing it willingly and conscien- 
tiously. Not only the force at San Fran- 
cisco, but all employés throughout the serv- 
ice, have stood to their posts regardless 
of self-interest and at the cost of per- 
sonal comfort, and have worked hard aud 
efficiently to maintain the lines and move 
the traffic. We are proud of our men. 
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Berthoud-Thoune, 


three-phase electric roads which are 

now in operation on the Continent 
is the standard gauge line running be- 
tween the towns of Berthoud and Thoune, 
Switzerland, over which there is already 
a considerable traffic. The new road has 
been constructed in order to secure a di- 
rect connection between the north and east 
region of Switzerland on.the one hand, 
and the Bernese Oberland on the other, 
thus shortening up the distance consider- 
ably. The line starts from Berthoud and 
runs southward to Thoune, which lies on 
the lake of the same name. It passes 


0 E of the most interesting of the 
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Switzerland, Three-Phase Electric Road. 


By C. L. Durand. 


The use of the three-phase system was 
adopted in the present case, as it was found 
to be superior for several reasons. Here 
the line has a considerable length, and the 
trains were to have a maximum weight of 
fifty tons. At times where the traffic re- 
quired it two such trains were to be coupled 
together, making a total weight of 100 
tons. The speed of running was fixed at 
twenty to twenty-five miles an hour. As 
the new hydraulic station on the Kander, 
not far from the end of the line, was in 
erection, current for the road could be 
had from this source on the three-phase 
system. It was considered that the three- 


trolley system and a standard gauge track. 
The trolley wire, which is double, is fed 
at 750 volts from the transformer posts. 
Current is supplied to the latter at 16,- 
000 volts from the hydraulic plant. The 
trains are made up of a motor car and 
trailer, or by the use of electric locomo- 
tives. 

The Berthoud-Thoune system uses a 
type of long motor car for the passenger 
traffic and an electric locomotive for the 
freight trains, both of which are here il- 
lustrated. The motor car will hold sixty- 
six passengers seated. In general, the 
train is formed of a motor car and a 
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through a picturesque mountain region 
and is now securing a considerable part 
of the tourist traffic. On its course it 
passes across several lines of railroad, 
among others the Jura-Simplon route, 
which runs from Berne to Lucerne. The 
northern terminus at Berthoud lies on 
the railroad line running from Zurich to 
Geneva via Berne, while the southern end 
of the line at Thun is situated on the 
railroad from Berne to Interlaken. The 
total length of the electric road is 40.28 
kilometres (twenty-five miles). Along the 
line there are fifteen stations, of which 
four are the junction pointe with the 
above-mentioned railroad lines. 


phase current would be the best to use 
upon the motors of the cars, seeing that 
this would dispense with the use of ro- 
tary converters along the route, these be- 
ing replaced by simple transformer posts. 
Thus the first cost and the running ex- 
pense is greatly reduced. The previous ex- 
perience with the three-phase system 
showed that it could be very well used for 
operating the trains. In the present case 
the whole of the electrical outfit has been 
installed by the Swiss firm of Brown, Bo- 
veri & Company, to whom the writer is 
indebted for the following points relating 
to the new system: 

The electric road employs the overhead 


trailer of about the same capacity, and 
in times of heavy traffic the company 
adopts the system of coupling two trains 
of this kind together, giving a total ca- 
pacity of 280 passengers. The size of 
the cars which have been adopted is some- 
what larger than might be desired from 
the standpoint of economical running, but 
since the electric railroad makes connec- 
tion along its route with no less than 
four lines of railway, the trains had to be 
made up to suit the nature of the traffic 
on the steam railroads. The electric trains 
are run in general at a speed of twenty- 
five miles an hour on a 2.5 per cent grade. 
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The total weight of the train is twenty-two 
tons. 

The freight trains are run at a slower 
speed, this being about twelve miles an 
hour. The locomotives can be made to 
run at a higher speed and can reach twen- 
ty-five miles an hour by changing the ratio 
of the speed-reduction gearing. In the 
former case they are able to draw a load 
of 100 tons, exclusive of the weight of 
the locomotive, while in the latter instance 
only one-half of this load is taken. The 
speed of twenty-five miles an hour is 
adopted when the locomotives are used to 
draw the passenger trains, as is sometimes 
the case. 

Several views are shown of the three- 
phase locomotive which has been construct- 
ed by the Brown-Boveri company for the 
electrice railroad. Its construction presents 
some interesting features. The truck of 
the locomotive and the spring suspension, 
axle boxes, etc., closely resemble the usual 
form of steam locomotive. The main shaft, 
upon which are mounted the two electric 
motors, one at each side of the chassis, 
runs in two long bearings. The latter 
are made axceptionally solid owing to 
the fact that the armatures of the mo- 
tors are mounted outside of the bearings. 
These motors have a capacity of 150 horse- 
power each, making a total of 300 horse- 
power for the locomotive. 

The transmission from motor to wheels 
is effected by a set of gearing and thence 
by a double crank-rod system, which will 
be noticed in the exterior view. The main 
motor shaft carries two pinions, which 
are mounted loose upon it. These pinions 
can be coupled to the main shaft by a 
suitable clutch device, and they work with 
a corresponding pair of gears mounted on 
a countershaft. Thus the countershaft is 
run at a speed which corresponds to twen- 
ty-five miles an hour for the train, or by 
the second set of gears at half this speed. 
From the countershaft, which lies just 
under the motors, two crank rods pass to 
the driving wheels of the locomotive on 
either side. 

The outer field of the motor is bolted 
against the side of the chassis and also to 
the support of the main bearing. It can 
be removed from the chassis without dis- 
turbing any of the other parts. This is 
also true for the armature, which can be 
drawn. off the shaft from the side, after 
removing the circular end plate or cover 
of the motor. In the engraving shown 
the cover has been taken off to show the 
appearance of the armature. 

Westinghouse air brakes are used upon 
the locomotives, and the compressor is op- 
erated by a small three-phase motor. Each 
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end of the locomotive contains a con- 
troller and different apparatus for operat- 
ing, so that it can be run in either direc- 
tion. A suitable housing of sheet iron is 
placed upon the chassis, and on the roof 
are mounted the four contacts of the trol- 
ley wires, two for each wire. The motors 
have a capacity of 150 horse-power each 
and operate at. a normal speed of 300 revo- 
lutions per minute, using 750 volts. The 
two driving axles are 3.14 metres apart, 
and the length of the chassis between 
buffers is 7.8 metres. The driving wheels 
are 1.23 metres in diameter. Each motor 
weighs 4.4 tons, and the weight of the lo- 
comotive complete is thirty-two tons. 

A special type of current contact has 
been adopted by the Brown-Boveri firm 
for use upon the trolley wire. As will be 
observed, it is of rectangular form, and 
two contact frames are mounted side by 
side upon the roof of the locomotive. There 
is a similar pair at each end of the loco- 
motive, the contacts having been made 


double in order to secure the necessary 


current density and also for use in pass- 
ing over switches in the overhead line. 
Each of the four contacts carries a maxi- 
mum current density of 150 amperes per 
square centimetre. One point to be re- 
marked is that the horizontal contact bar 
which runs under the trolley wire is pivot- 
ed at each end upon the frame and is of 
a triangular section, so that it always pre- 
sents a flat surface to the wire. This 
method is used in order to keep a good 
contact at the high speed of running, and 
it is found quite successful. 'The trolley 
frame is formed of light steel tubes and 
is braced by steel wires stretched from the 
corners. In order to lower the trolley 
frame, which the spring tends to keep in 
the upright position, a cord is attached to 
it which the motorman uses to this effect. 

The motor cars are mounted upon. two 
bogies, each of which is equipped with two 
motors of the three-phase, sixty-horse-pow- 
er type. Four resistances are used with 
the controllers, operated by a chain trans- 
mission which runs along the side of the 
chassis. The motors are supported upon 
the chassis by a spring suspension and 
operate the axles by a single-reduction 
gearing. 

To start up the car the motorman makes 
a quarter turn of the controller lever and 
thus puts the circuits of the four-motor 
apparatus in parallel. Then continuing 
to turn the lever he lowers the starting 
resistances simultaneously, for the four 
motors and finally reaches the short-cir- 
cuit. At the same time the speed of the 
car Increases up to the full running speed. 
By turning the lever in the opporite direc- 
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tion the car is slowed down to the full 
stop. To reverse the car the current in 
the armature circuit is inverted by means 
of a switch placed on the controller. The 
operating and the switch levers are inter- 
locked so that no mistake can be made. 

The total weight of the electric outfit 
per car is eleven tons and each of the 
motors weighs 1.6 tons. The car complete 
weighs thirty-five tons, with twenty-four 
tons for the car body. The motors operate 
at 600 revolutions per minute and have 
a speed reduction of three to one. The 
tension upon the motors is 750 volts. The 
car is 16.3 metres long between buffers. 
The distance between centres of the bogies 
is 9.5 metres, and between wheels 2.2 me- 
tres. 

Electric lighting and heating is used for 
the motor cars and trailers on the 100- 
volt system. The current is taken from 
a three-phase transformer placed upon the 
car or on the locomotive: Flexible cables 
make connection between the cars, and 
it is to be noted that the three-phase sys- 
tem, which allows the use of a low tension 
for these circuits, has a decided advantage 
from the standpoint of safety, and is thus 
superior to the direct-current system where 
we are obliged to use the 500 volts of 
the line with the apparatus in series. ‘The 
same transformer supplies the four-horse- 
power motors of the air compressors, and 
each car contains a similar outfit for the 
Westinghouse brakes, including the air 
cylinder. The start and stop of the com- 
pressor motor is carried out either auto- 
matically by an air-operated switch or by 
a switch in the motorman’s cabin. The 
air brakes and hand brakes are only used 
in case of a complete stop of the car. For 
slowing down the speed on the down grade 
the motors themselves come into play and 
give a braking action as soon as the speed 
goes above synchronism, and this gives an 
automatic braking svstem which is peculiar 
to the alternating current, and in passing 
from level grade to down grade the mo- 
torman is not obliged to make any ma- 
neuvre of the apparatus. This has an- 
other advantage in lessening the wear of 
the brake shoes. 

The current for the Berthoud-Thoune 
road is furnished from a hydraulie plant 
of considerable size, which is located on 
the river Kander, some six miles from 
the terminus of the road at Thoune. This 
station is operated by the “Motor” Com- 
pany, of Baden. It uses a head of water 
of sixty-three metres. From the dam, 
which has been erected on the Kander, the 
water is led first in a canal and then in 4 
sheet iron penstock to the hydraulic plant. 
‘The latter is situated on the Thoune lake 
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not far from the town of Spiez. The fall 
of the Kander gives a normal supply of 
seven cubic metres per second. When fully 
equipped the hydraulic station is to have 
six turbine dynamo groups. The turbines, 
which are rated at 900 horse-power, are 
built by the Swiss firm of Escher Wyss & 
Company. The three-phase alternators are 
direct-coupled to the wheels and are of 
the Brown-Boveri 4,000-volt pattern. Each 
of the alternators carries a small exciter 
mounted on the end of the shaft. The 
plant also contains two small generators 


THE THREE-PHA&SE, ALTERNATING-CURRENT ELECTRIC LOCOMOTIVE ON THE 


driven from separate turbines. Current 
from these machines is sent into the fields 
of the exciters. 

The 4,000-volt current is sent into a 
bank of step-up transformers, which raise 
it to 16,000 volts for the overhead lines 
which supply the electric railroad. Part 
of the current is also used in the cities 
of Berne and Berthoud. The railroad line 
uses a separate high-tension system of 
three wires, which is operated at variable 
load. The other cireuits are designed to 
work at constant load for lighting and 
motors in the above-mentioned localities. 
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As regards the high-tension line and 
the system of transformer posts for the 
electrice toad, the 16,000-volt line has a 
total length of thirty miles from the tur- 
bine station to the northern terminus of 
the road at Berthoud. It follows along 
the electric road at a short distance from 
the latter. Along this line are placed a 
certain number of transformer posts, which, 
lower the voltage and feed into the over- 
head trolley wire of the electric road. The 
latter is operated at 750 volts. The over- 
head line at high tension has an equal 


section of copper throughout the entire 
length. Along the electric road have been 
installed fourteen transformer posts, 
which have been placed about five miles 
apart on the average, as this was found 
to be the proper distance in order to keep 
the drop in voltage within the limits. The 
capacity to be given for each transformer 
post was determined according to the grade 
which was found on the corresponding sec- 
tion of the electric road, but as the fig- 
ures were found to be nearly alike, the 
company adopted a uniform type of trans- 
former, which is used in all the posts, 


679 


The transformer post consists of a sheet 
iron kiosk some twelve feet in height and 
is divided into an upper and a lower com- 
partment. The lower part holds the trans- 
former, while the upper part contains a 
three-pole switch for cutting off the pri- 
mary circuit, also the fuse plugs for pri- 
mary and secondary. By continuing the 
side posts of the kiosk up to some height 
a framework is formed of angle iron, which 
is used to contain the 16,000-volt light- 
ning arresters as well as the primary and 
secondary lines of the transformers. Back 
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of the kiosk is a framework of wood poies 
which receives the terminals of the high- 
tension circuit, whence the current passes 
across to the upper frame of the kiosk. 
Transformers of 450 kilowatts are used 
for the most part in the posts. The pri- 
mary and secondary windings are coupled 
upon the three-phase star system. A word 
may be said about the construction of 
the Brown-Boveri transformers which are 
used here. They are of the oil pattern 
and are placed in a cast-iron box provided 
with cooling wings. Three cores are used 
for the copper coils. The two wires from 
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the secondary, which feed the overhead 
trolley line, are brought from the frame- 
work above the kiosk across the two trol- 
lev lines and end at a second framework 
formed of two wood poles. Thence they 
pass below to a sheet-irom case which con- 
tains the switches and measuring instru- 
ments, also a three-phase wattmeter for 
measuring the energy consumed in each 
section and a lightning arrester. The trol- 
ley line is divided, in fact, into a cer- 
tain number of sections and these corre- 
spond to the position of the transformer 
posts. This has been found convenient 
in order to localize faults in the line and 
make repairs. The third wire of the trans- 
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A new method has been employed by 
the Brown-Boveri company for securing 
a good electric contact between the rails. 
In this case the fish-plate is made to serve 
the purpose and a copper rail bond is not 


used. To make the contact the fish-plate 
and the end of the rail are well cleaned 
and are coated with a special metallic 
paste, which is a good conductor and pre- 


‘ vents rusting. The plates are then bolted 


down to the rail as usual. This system 
has been found to work well, and the 
joint does not rust even after having been 
in use for a long period. . The two rails 
of the track are joined across every 100 
metres by an eight-millimetre copper wire. 
In the present system the rails are used 
for the return exclusively. 


Vol. 48—No. 18 


electrical apparatus for supplying it with 
current and the other the tower. The 
alternator is driven by a small gasoline 
engine of the automobile type. The same 
engine drives a small centrifugal pump 
for circulating the water through the 
sterilizer. There is also a fan for driving 
the air through the drying chamber and 
then though the ozonizer. Two ozonizers 
are supplied with each. equipment, one 
for reserve. The step-up transformer is 
carried under the cart. The tower is of 
sheet iron, six and one-half feet high, 
with a cross-section of about two square 
feet. It is fitted with gravel the size of 
a pigeon’s egg, and is divided into two 
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former secondary is connected with the 
rails of the track. 

The double trolley line is formed of 
two hard-drawn copper wires of eight 
millimetres gauge. They are hung from 
insulators to a steel cross-wire in the usual 
way. Wood posts are placed on each side 
of the track to hold the cross-wire, or in 
some localities iron poles are used for 
the purpose. The cross-wires are placed 
at intervals of thirty-five metres along the 
track. At the suspension points the trol- 
ley wire lies 5.20 metres above the rail 
of the track, and the lowest point is 4.85 
metres above the rail. 


A Portable Ozone Sterilizer. 

A sterilizer which purifies water by 
means of ozone has been developed by the 
Siemens & Halske Company, of Berlin. 
Two types are manufactured—one a sta- 
tionary type with a capacity of from 200 
to 600 gallons of water per hour. The 
ozone is generated by high-tension dis- 
charges and is then passed through a 
tower filled with blocks of porcelain or 
flints. The water drips down through this 
tower and is thus purified. 

The portable apparatus, which is in- 
tended for military use, is mounted on two 
carts, one containing the ozonizer and the 


parts with perforated bottoms. ‘These two 
parts can be separated and carried in a 
horizontal position. Each cart weighs, 
when loaded, about one ton. This includes 
all necessary apparatus, tools and supplies. 
The equipment is capable of sterilizing 
about 200 gallons of water per hour. It 
requires for this about two horse-power. 
The apparatus is said to produce about 
thirty grammes of ozone per hour, al- 
though the best results are obtained with 
an output of fifteen grammes per hour. It 
is said that two outfits of this kind were 
used by the Russians during the recent 
war. One was sent to Vladivostock and 
the other to Harbin, where it worked from 
eight to ten hours a day. 
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Report of the Hydroelectric Power 
Commission of the Province 
of Ontario, Canada. 

In the latter part of January, 1906, 
the leutenant-governor of Ontario ap- 
pointed a commission to investigate the 
hydroelectric power possibilities of the 
province. This commission was instructed 
to take up the uncompleted work of a 
previous similar commission. It has 
adopted the work of the former commis- 
sion and has just rendered its first report. 

The commission was instructed to re- 
port upon the present probable demand 
for hydraulic and electric power in the 
various districts capable of being supplied 
from the different water powers within 
the jurisdiction of the nrovince of On- 
tario; to report upon the location, capacity 
and capital stock for developing the vari- 
ous water powers; to ascertain the rates 
that would be required to be charged; to 
enquire into the annual savings accruing 
through the development of the hydro- 
clectric powers, and to determine the capi- 
tal cost of present undertakings, their 
possible output and state of development. 
' The present report of the commission 
covers only what is designated as the Ni- 
agara district. It is accompanied by a 
full appendix, this being the report to 
the commission of the chief engineer, Ce- 
cil B. Smith. For convenience, the en- 
wineer has grouped the towns of the Ni- 
agara district, which includes the city of 
Toronto and that part of the province 
of Ontario south and west of it, geographi- 
cally. Each group is to be independent 
of the other group, the transmission to 
each being distinct throughout the entire 
route from Niagara, except as regards 
right of way and telephone line. Pro- 
vision, however, is to be made by inter- 
switching stations at Hamilton and St. 
George for interchanging loads for night 
repairs between these points and Niagara 
Falls. As a basis for estimates of the 
demands for light and power, a full can- 
vass has been made of each town and city. 
The total estimate of the power to be dis- 
tributed in each municipality has been 
assumed arbitrarily at twenty-five per cent 
greater than the present requirements. The 
total amount of power to be delivered at 
full load is found to be 109,408 horse- 
power. The greatest demand comes, of 
course, from Toronto, which forms a di- 
vision by itself, the full load here being 
estimated at something over 50,000 horse- 
power. From these estimates it is figured 
that, allowing for line losses, substation 
and transformer losses, the full load at 
the power station at Niagara Falls will be 
120,000 horse-power. 
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There are a large number of rivers pos- 
sessing small water powers in southwest- 
ern Ontario in the Niagara district. Cer- 
tain of these have been already developed 
and would be available for transmission 
or for local use. They are, however, not 
considered at any length in this report. 
The only source of hydraulic power re- 
quiring to be considered is the water of 
lake Erie utilized at Niagara escarpment, 
which is feasible at various points, ex- 
tending from and including Niagara falls 
westward some twenty miles. Further 


-west than this the backbone between the 


escarpment and lake Erie becomes too pro- 
nounced. For power development in this 
locality there are in existence various char- 
ters, and under four of these extensive 
investments have been made and still 
greater investments are contemplated. The 
developments now partially completed are 
capable of meeting any demand for elec- 
tric power likely to arise in Ontario in 
the near future, as there is about 150,000 
horse-power in sight, with permanent 
works designed for 425,000 horse-power 
continuous output. 

A résumé is given of the four large 
power companies now in operation or con- 
structing works. These are the Hamilton 
Cataract Power Company, which will have, 
in the near future, an output of 29,000 
horse-power ; the Canadian Niagara Power 
Company, with an ultimate output of 100,- 
000 horse-power and an output in the 
near future of 50,000; the Ontario Power 
Company, with a probable output in the 
near future of 60,000 horse-power and an 
ultimate output of 180,000, and the To- 
ronto & Niagara Power Company, with 
an installation for 50,000 horse-power now 
going in and an ultimate capacity of 125,- 
000. This company has nearly completed 
the transmission lines for delivering 30,- 
000 horse-power in Toronto. 

In view of these conditions it is con- 
sidered that the better course would be 
for a transmission company to purchase 
its power at the falls and distribute this 
throughout the district. Should it, how- 
ever, be considered advisable to construct 


a generating plant, a site is available im- 


mediately above the intake of the Ontario 
Power Company. Such a plant would have 
a tunnel tail-race about 5,000 feet long, 
with an outlet under the Horseshoe fall. 
This site is considered the cheapest and 
most suitable now available on the Cana- 
dian side of the river. It is not neces- 
sary, however, that the power plant be lo- 
cated in Niagara Falls, as a plant located 
about eighteen miles west of the falls 
would be more favorable in some ways. 
The water could there be used under a 
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300-foot head, and the plant would be 
eighteen miles nearer to the Canadian mar- 
ket. Preliminary estimates have shown 
that such a plant would cost no more — 
per horse-power to erect than the plants 
at the falls, and it would take only haif 
as much water for equal outputs. 

It is estimated that a plant at Niagara 
Falls with an output of 100,000 horsc- 
power for twenty-four hours would cost 
$86 per horse-power. With an output of 
75,000 horse-power the cost would be $94, 
and with an output of 50,000, $116. These 
costs would include all the hydraulic 
works, the electrical equipment, transform- 
ing station and equipment, office build- 
ing, engineering contingencies ; in fact, all 
costs. It is estimated that after allowing 
two and one-half per cent for loss of power 
in transformers that the yearly cost of 
one horse-power-day would be $8.32, $9.05 
and $11.16 for the 100,000-horse-power, 
75,000-horse-power and 50,000-horse-pow- 
er plants, respectively. 

To determine the cost of transmission 
from the power-house, steel tower con- 
struction is adopted and private right 
of way is allowed for over the entire 
district. As a basis it is assumed that the 
cost. of one horse-power-vear at the gen- 
erating station high-tension bus-bars will 
be $12. Twenty-one tables are given in 
the report, which show the results of the 
investigation, The transmission tables are 
divided into three classes—detail sheets, 
transformation detail sheets and summa- 
tion sheets. The cost of power delivered 
naturally decreases with the amount of 
power disposed of. The chief cause of this 
variation lies in the fact that it is not 
feasible to put up copper for the amount 
of business in sight only on the expecta- 
tion of adding to it from time to time. 
Practically speaking, the whole investment 
for copper, looking ahead at least five 
years beyond the time of commencement 
of sales, must be provided for at once. 
The estimates consider each group sepa- 
rately, and it is pointed out that the 
omission of any of the towns of any group 
will increase the cost of the power to the 
other towns. On the other hand, an un- 
expected demand will decrease the cost of 
power to the group where it arises. 

The figures vary somewhat according to 
the demand for power in the groups and 
the distance from the generating station. 
At Hamilton, where the full-load demand 
is estimated at 16,000 horse-power, the 
cost of low tension at the substations is 
found to be $15.36 per year for full 
load and $16.29 for half load. At Toron- 
to the full load is taken at 50,250 horse- 
power, and the cost per horse-power-year 
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at full load is found to be $16.53; at half 
load, $17.15. In certain of the towns 
Iving further away from the power sta- 
tion and where the demand is smaller, 
the cost is correspondingly greater. At 
' Dresden, for example, the cost per horsc- 
power-year at full load is estimated at 
$30.87; at half load, $40.79. The full 
load at Dresden is only 196 kilowatts, 
while the transmission line would be about 
190 miles long. 

The figures quoted above are for the 
cost of power at the various municipal sub- 
stations. The cost of distributing it must 
be considered separately for each town and 
city. Owing to the great amount of de- 
tail which would have been necessary for 
the complete working out of each place, 
it has been considered sufficient for the 
present report to take certain typical cases 
only. At St. Thomas, for example, the 
specific distribution necessary for present 
customers, with an allowance of twenty- 
five per cent for future growth, and pro- 
viding for service transformers, where con- 
sidered necessary in order to deliver power 
suitable for use in all cases (this includes 
electric light, street railway stations, etc.) 
entails a capital investment of $55,000. 
The annual charges, including operation, 
repairs, replacement fund and interest, are 
taken at four and one-half per cent. This 
‘also provides payment for power lost on 
lines and in transformers. The full load 
is 2,000 horse-power, which would cost, at 
Niagara Falls, $18.54; at the substation, 
$21.89, and at the consumer, $26.03. 

For Toronto the capital investment for 
local distribution would be $2,463,000. 
The rates which must be charged for 
power vary according to the service and 
the amount required, being for sixtv-cycle 
lighting and power service five cents per 
kilowatt-hour for heht and 1.5 cents for 
pewer; for direct current, six cents tor 
light and 1.5 cents for power; for twenty- 
| five-eycle underground power, 1.3 cents per 
kilowatt-hour; overhead power, one cent; 
flat rates for pumping and railway service 
for twenty-four-hour loads, $20 per horse- 
nower-year; for are lamps, $47.25 per 
vear each. 

. A table is given showing the costs of 
distribution from municipal substations 
for various amounts of power delivered 
various distances from the station. These 
vary from $5.58 for fifty horse-power, de- 
livered two miles, to $22.74 for the same 
amount of power delivered fifteen miles; 
and from $2.51 for 300 horse-power, ae- 
livered two miles, to $8.32 for the same 
amount of power delivered fifteen miles, 
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The latter figure is estimated on trans- 
mission at 16,500 volts. 

A table is also given showing the cost 
to the various consumers of their elec- 
trical apparatus and the annual charges 
which should be made for this. By add- 
ing these items to the charges for power 
the total cost for any service is found. 

The above estimates, while allowing for 
depreciation, interest and repair, make no 
allowance for sinking fund. It is as- 
sumed that this plant would be obsolete 
in forty years, and in order to provide a 
sinking fund which will wipe out the in- 
vestment in that time a charge of sixty- 
cight cents per horse-power-year should 
be made to each consumer. 

A table is given showing the rates for 
electric power which at present prevail in 
the various towns of this district, and an- 
other shows the cost of producer-gas pow- 
er, which, in all cases, is found to be 
considerably greater than that of Niagara 
power. 

Estimates have also been made showing 
what the savings would be to the cities 
and the electric companies if the work 
should be undertaken. For example, it is 
found that the saving to Toronto for 
pumping would be $53,000 a vear; to the 
City Railway Company $217,200; to the 
Toronto Electric Light Company $144,- 
800, and for other power uses $100,000, 
a total of $515,000. 

D om 
Canadian Electrical Notes. 

The Canadian Westinghouse Company, 
Limited, has been awarded a contract by 
the Montreal Street Railway Company for 
a large amount of apparatus. 


This was 
necessitated by the rapidly growing traffic 
of the company. The order included twen- 
ty quadruple equipments of 101-B railway 
motors complete with controllers and de- 
tails; also a 1,000-kilowatt, 600-volt, di- 
rect-current, engine-type generator for in- 
stallation in its main power-house, and 
three 500-kilowatt. three-bearing, motor- 
generator sets, consisting of type C motors 
and 550-volt, direct-current generators. 
These latter are similar in capacity to 
those now installed in their various sub- 
stations, which feed directly into the trol- 
lev circuits. 

The Canadian Westinghouse Company, 
Limited, is furnishing the T. Eaton Com- 
pany, Limited, of Toronto, a 300-kilowatt, 
airect-current, 550-volt, engine-type gen- 
erator, to be used as part of its present 
large power plant, which is equipped 
throughout with Westinghouse apparatus, 
and is considered one of the most up-to- 
date direct-current plants in Canada, 
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Smelting Iron Ore by Electricity.' 

Regarding the distribution of the raw 
material for the production of pig iron, 
the conditions of Canada are such that 
the necessary coking coal for blast furnace 
work is found only at the extreme east 
and west, while the large stretch of coun- 
try intervening occupied by the Provinces 
of Quebec, Ontario, Manitoba, Saskatche- 
wan and Alberta, is without coal deposits 
capable of furnishing metallurgical coke, 
although extensive iron ore deposits oc- 
cur in some of these Provinces, notably 
in Ontario and Quebec. If these deposits 
are to be utilized in the production of 
pig by the present methods of smelting, 
either coke must be brought to blast fur- 
naces erected in the vicinity of these de- 
posits or the ore of these Provinces must 
be transported to blast furnaces erected 
near an abundant coal supply. In either 
case the transportation costs render such 
a course uneconomic. 

It was with a view of ascertaining the 
practicability of introducing electric 
smelting into Canada that the Hon. Mr. 
Sifton, then Minister of the Interior, ap- 
pointed a commission to investigate this 
subject, results of which have been laid 
down in a special report. 

The only experiments which the com- 
mission was able to witness in the electric 
smelting of iron ores were those made hy 
Dr. Heroult at La Praz, France. and Mr. 
Keller, of Keller, Leleux & Company, at 
Livet. The first was a mere trial, ihe 
latter more extensive experiments con- 
tinued for a number of davs, but were 
made in furnaces not designed for the 
production of pig iron, but in furnaces 
which had been constructed for the pro- 
duction of ferro-silicon. The ore used in 
the Livet experiments had been imported 
for that purpose from Spain, and was 
an excellent hematite, very porous, fret 
from sulphur, and containing a consider- 
able percentage of manganese, consequent- 
ly an ore easily treated in regard to snl- 
phur, and also easily reduced. 

The output of pig iron per 1,000 clec- 
tric horse-power days was for one set of 
experiments equal to 5.76 tons, for the 
second set of experiments it was equal to 
12.12 tons, but the iron made in this last 
experiment was mainly white iron. Mr. 
Harbord, the metallurgist of the commis- 
sion, adopted as the probable output 1,000 
electric horse-power days the mean of the 
two experiments, namely, 7.82 tons. 

Not alone was this discrepancy between 
the two experiments very unsatisfactory 
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regarding the absorption of electric en- 
ergy required per ton of pig produced, but 
a number of points requiring determina- 
tion for our Canadian ores, such as the 
successful smelting of magnetite, the utili- 
zation of iron ore of high sulphur con- 
tent and the substitution of charcoal for 
coke required to be demonstrated. 

As a matter of fact an experiment was 
made at Livet with the substitution of 
charcoal for coke, which proved an abso- 
lute failure, and it was assumed by Mr. 
Harbord and Mr. Keller that charcoal 
could be used only if it was first briquetted 
with the ore, and the briquette broken 
up the size of one inch cubes. 

Regarding the electric smelting of iron 
ores of high sulphur content, Mr. Har- 
bord states that the experiments can not 
he said to have demonstrated that low 
sulphur pig iron can be obtained without 
manganese in the ore mixture, and before 
this can be considered experimentally 
proved, it will be necessary to have a series 
of experiments made with non-manganif- 
Crous ores. 

For the successful introduction of elec- 
tric smelting of Canadian ores the follow- 
ing points which could not be settled by 
the European experiments, required dem- 
onstration : ) 

Can magnetite, which is our chief ore, 
and which to some extent is a conductor 
of electricity, be successfully smelted ? 

Can iron ores with considerable sulpnur 
content be made into pig iron of market- 
able composition ? 

Can charcoal, which can be made from 
mill refuse and other available sources 
of wood useless for other purposes, be sub- 
stituted for coke, which must be import- 
ed? 

And lastly, what is the exact amount of 
electric energy required per ton of pig 
iron produced? 

With a view of ascertaining these im- 
portant facts experimentally, I prepared 
2 memorandum to the Hon. Mr. Oliver, 
Minister of the Interior, recommending 
an appropriation for the investigation of 
the whole subject. 

It was fortunate that Dr. Heroult, of 
La Praz, who had been the first to experi- 
ment on the subject of electric smelt- 
ing of iron ores, happened at that time 
to be on a visit in Ottawa. He signified 
his consent, if the appropriation were 
made, to undertake the designing of a fur- 
nace of about 250 horse-power capacity, 
and the investigation of the factors enter- 
ing into the economie production of pig 
iron from Canadian iron ores by the elec- 
trothermic process. 
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The Lake Superior Power Company, of 
Sault Ste. Marie, offered a building in 
which to erect the plant, and the use of 
one of their alternators of 300 electric 
horse-power capacity, free of expense for 
four months. It was decided to accept 
this offer, and the plant was ordered to be 
erected in the building provided for this 
purpose. 

The necessary transformer to transform 
the current down from 2,200 volts to about 
400, such as was required for our experi- 
ments, and the necessary measuring in- 
struments to determine the power con- 
sumed were ordered, and electrodes six 
feet long and sixteen inches square sec- 
tion were ordered from Sweden. The 
construction of bins, overhead work of 
the furnace, construction and erection of 
furnace and experimentation to adjust the 
capacity of the crucible of the furnace to 
the power available consumed the greater 
part of the fall and winter. 

The experimentation on Canadian ores 
began in earnest about the middle of Feb- 
ruary, the furnace being in operation night 
and day, with some few intermissions, 
until the fifth of March. During that 
time about 150 casts were made, yielding 
about fifty-five tons of pig iron. For the 
first experiments the ores employed were 
hematite, such as used by the Algoma Steel 
Company, in their blast furnaces; for the 
remainder of the experiments different 
classes of Canadian magnetite from differ- 
ent sources, all of high sulphur content, 
with the exception of the Wilbur mag- 
netite, which was low in sulphur, were 
emploved. 

EXCEEDS ANTICIPATION. 

The verv first experiment with mag- 
netite proved that our fears had been 
groundless, and that magnetite could be 
smelted with as much facility as heina- 
tite, and with an output equal to that of 
the best experiment made with hematite. 
Moreover, since it was important to sub- 
stitute, if possible, charcoal, which can be 
cheaply produced in Canada, for coke, 
which is dear and whieh must be im- 
ported, the charges were made with char- 
coal. No difficulty was experienced what- 
soever, the furnace working quietly and 
regularly, requiring little attention to the 
regulation of the electrode. 

Analysis of the iron produced soon 
proved that although the slag was not 
particularly basic, the sulphur could be 
caused to pass into the slag, resulting in 


a pig iron containing a few thousandths 7 


of a per cent of sulphur. In every instance 
the output was far greater—in_ several 
Instances one-third greater than the fig- 
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ure adopted by Mr. Harbord in the re- 
port of the commission on electric smelt- 
ing. 

, Upon the attainment of these remark- 
able results and the desulphurization due 
to the higher temperature available in the 
electric furnace over that of the blast fur- 
nace it was decided to experiment with 
the roasted and briquetted nickeliferous 
pyrrhotite, of which there were several 
thousand tons in stock in the yards. An 
analysis of these briquettes showed that 
they contained about 1.6 per cent of sul- 
phur. The experiments were entirely suc- 
cessful, furnishing a ferro-nickel pig con- 
taining 414 per cent of nickel, and vir- 
tually free from sulphur, that is, con- 
taining only about six-thousandths of a 
per cent. The estimated value of this 
product is from $40 to $44 per ton. So 
successful have these experiments proven 
that the Lake Superior Power Corpora- 
tion have decided to acquire the govern- 
ment plant for the purpose of converting 
their stock of briquetted ore into market- 
able ferro-nickel pig. 

One of the most important points in the 
investigation, which could not be success- 
fully settled by the experiments at Livet, 
was the consumption of the electrodes, 
and it was found that the consumption 
was beyond expectation small, and that 
an electrode which had been in use 
for three wecks, and during that time 
had been exposed to free air in an incan- 
descent state for many hours, and had 
been used for melting down charges, which 
is always attended by waste of electrode 
without corresponding output in metal, 
that even with this severe test the con- 
sumption per ton of pig iron produced 
was between fifteen and twenty pounds. 
Dr. Heroult states that by his process of 
manufacturing electrodes one pound would 
cost about one and one-half cents, so that 
thirty cents would be a maximum outlay 
per ton of pig for electrode consumed, in- 
stead of seventy-seven cents as given in 
the commission’s report. 

WHAT THE RESULTS MEAN. 

The far-reaching consequences of the 
gratifying results achieved by these ex- 
periments will at once be apparent. Many 
of our magnetites are too high in sulphur 
to be handled by the blast furnace, ənd 
consequently have so far been of no com- 
mercial value. But the very best-of pig 
iron, as has been proven, can be made 
from ores which contain as high as one 
per cent of sulphur. A blast furnace 
will not usually handle an ore which con- 
tains more than one-tenth per cent of sul- 
phur and requires, therefore, an ore which 


684 


can not be got at a low figure. The Al- 
goma Steel Works pay, I understand, $4.50 
for the hematite which they use in their 
blast furnaces. A pig iron equal in value 
and lower in sulphur content, can be 
made by the electric process from sul- 
phurous ores, which could be bought for 
$1.25. 

Regarding the water-power required for 
the application of this process, it may be 
stated that many water-powers exist in 
Ontario surrounded by iron ore fields in 
localities ill-adapted for the application 
of electric energy for any other purpose, 
and could be developed to furnish an 
electric horse-power year from $4.50 to 
$6. 

With such a price for the energy re- 
quired the small consumption of electrode, 
the cheapness of the ore employed, and the 
peculiar excellence of the pig iron pro- 
duced, electric smelting of iron ores in 
Canada, using charcoal or peat coke made 
from our peat bogs of enormous extent, 
may be pronounced a commercial success. 
Under the prevailing conditions in Can- 
ada, it now only remains for the engineer 
to design a plant on a commercial scale, 
say of 100 to 150 tons daily output, with 
all the necessary labor-saving appliances. 
Just as in the case of the blast furnace 
so likewise with the electric furnace, ex- 
perience gained will result in further 
economy, and the day may not be far dis- 
tant when the carbon monoxide, which is 
of high calorific value, and which at pres- 
ent as a product of the reaction taking 
place in the electric furnace is allowed to 
escape without utilization, will be em- 
ployed for increasing the output by at 
least one-third if not one-half. If that 
should take place, the blast furnace could 
not compete with the electric furnace, 
even under conditions where coke might 
be cheaper than at present quoted in On- 
tario and Quebec. 

A further advantage of the electric proc- 
ess should be pointed out, in that the 
units employed are comparatively small 
and cheap of construction. A unit of 1,- 
500 horse-power is perhaps the largest 
that under present circumstances should 
be constructed. Such a unit would have 
an output of about eighteen tons per 
day, and corresponds in size to about the 
larger Swedish charcoal blast furnaces. 
With the present advance which has been 
made in the transference of electric en- 
ergy batteries of electric furnaces could 
get up at various iron ore deposits, which 
could be fed with electric energy from some 
centrally located water-power, thus effect- 
ing a saving of the transportation costs 
of the ore from the mine to the furnace. 
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When a deposit is worked out the furnace 
may be moved to the next deposit, simply 
lengthening the wires which carry the 
high-tension current to the transformers 
of the plant. This method is especially 
applicable in the case of the many pock- 
etty deposits of magnetite which occur 
in the Ottawa Valley. 

The following is a summary of the re- 
sults of the experiments which have been 
made under government auspices at Sault 
Ste. Marie: 

First.—Canadian ores chiefly magnetite 
can be economically smelted by the elec- 
trothermic process. 

Second.—Ores of high sulphur content 
can be made into pig iron containing only 
a few thousands of a per cent of sul- 
phur. 

Third.—The silicon content can be va- 
ried as required for the class of pig to be 
produced. 

Fourth.—Charcoal which can be cheap- 
ly produced from mill refuse or wood 
which could not otherwise be utilized and 
peat coke made from peat, of which there 
are abundant deposits in Ontario and 
Quebec, can be substituted for coke with- 
out being briquetted with the ore. 

Fifth.—A ferro-nickel pig can be pro- 
duced practically free from sulphur, and 
of fine quality from roasted nickeliferous 
pyrrhotite. 

Sixth.—Pyrite cinders, resulting from 
the roasting of pyrite in the manufacture 
of sulphuric acid and which at present 
constitute a waste product, can be smelted 
into pig iron by the electric process. 

Seventh.—Titaniferous iron ores con- 
taining up to five per cent can be success- 
fully treated by the electrothermic proc- 
ess, This conclusion is based upon an 
experiment made with an ore containing 
thirty-five per cent of titanic acid, yield- 
ing a pig iron of passable quality, judging 
from its fracture. 

The results of the introduction of elec- 
tric smelting into Canada may be sum- 
marized as follows: 

First.—The utilization of our extensive 
water-powers, which can not at present be 
profitably employed for any other pur- 
pose. 

Second.—The utilization of the large 
number of iron ore deposits, which, on ac- 
count of their high sulphur content can 
not be treated by blast furnace methods 
and have so far been valueless. This is 


of extreme importance, for already the © 


question has arisen, how long the present 
supply ‘of blast furnace iron ore is likely 
to last, and ores are now accepted by fur- 
nace men with a metallic content such as 
would not have been looked at a few 
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years ago, and when these ores are ex- 
hausted and none but sulphurous ores 
or titaniferous ores are available, the 


stacks of the numerous blast furnaces, 


which have rendered such magnificent 
service to our present civilization, will be 
silent and smokeless, having been sup- 
planted by the electric furnace which can 
successfully treat an ore which the blast 
furnace can not handle. 

Third.—The utilization of our extensive 
peat bogs for the production of peat coke, 
to be used as reducing material for the 
operation of electric furnaces, and utiliza- 
tion of mill refuse and sawdust, for which 
there has-so far been no practical use. 

Fourth.—Rendering Canada independ- 
ent of fuel import for metallurgical proc- 
esses, 

Fifth—Enabling Canada to produce 
her own pig iron from her abundant 
sources for home consumption and conse- 
quently retaining in our own country the 
money which otherwise would have to be 
sent abroad to purchase pig iron in the 
crude and manufactured state. 

Sixth.—The development of steel plants 
and rolling mills using only electric en- 
ergy. 


Electricity for Canals. 

United States Vice-Consul Fuller, of 
Hanover, Germany, reports that the Sic- 
mens & Halske Company is testing a 
new method of electric traction on the 
Teltow canal. The original trials of elec- 
tric traction on this canal made use of 
tractors built symmetrically so that they 
could run in either direction. ' This plan 
seemed satisfactory, and a new system has 
been worked out. The new motors oper- 
ate in one direction only, and a track 
for them has been laid on each side of 


‘the canal. 


The weight of the motor is distributed 
so that about six-tenths of it rests on the 
land side of the track. The motor runs 
on three axles, the front two being mount- 
ed on a swiveling truck. Both axles of 


this truck are driven through ange 
- - direct-curren 
two ten-horse-power, onal 


i i he 
tors. Power is supplied to t l 
550 volts, series parallel control being e™ 


ployed. Running unloaded the sae 

makes a speed of a little over ab an 

an hour under series control an ¢ ee 

double this running with the two m 

in parallel. 
The towing 

horse-power motor, 


line is controlled by a one- 
which drives the Set 

, arë 
upon which the line 18 a pi 
also a motor for controlling a 
pole through which the line 18 ca 
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Electric High-Power Tower Cranes in German and Irish Harbors. 


WO of the most important tower 
cranes in European harbors are in 
operation by the Dublin Port and 

Docks Board, and at the Kaiser Wilhelm 
Hafen, in Hamburg. The former has a 
capacity of 100 tons under normal con- 
ditions, and is capable of carrying loads as 
high as 150 tons as a maximum. This 
crane as well as the tower crane of seven- 
ty-five tons capacity at the Hamburg har- 
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By Frank C. Perkins. 


at the speed of from six to eight metres 
per minute. The radius of action of the 
crane is 30.4 metres, with a load of 7.5 
tons, this being somewhat reduced to 28.9 
metres for a load of forty-five tons and 
still further reduced to twenty-three me- 
tres with a load of seventy-five tons, or 
when carrying a maximum weight of 100 
tons. The hoisting distance possible with 
this crane is thirty-six metres, and the 
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revolutions per minute when the motors 
are connected in parallel. 

There is also another hoisting motor 
of thirty horse-power capacity operating 
at a speed of 730 revolutions per minute, 
while a twenty-four-horse-power motor is 


provided for moving the trolley from the © 


top of the tower, the speed of this ma- 
chine being 850 revolutions per minute. 
The turning motor is of somewhat smaller 
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ELECTRICALLY OPERATED 100-Ton TOWER CRANE AT DUBLIN HARBOR. 


ber are shown in the accompanying ii- 
lustrations, the one dumping a car of coal 
into a barge and the other handling many 
tons of stecl rails in a single lift. The 
German seventy-five-ton crane has a maxi- 
mum capacity of 100 tons and will raise 
this load at a speed of 1.4 metres per 
minute, while the speed may be increased 
to ten metres per minute, with a load of 
7.5 tons. This tower crane will make 
a complete revolution in about five min- 
utes, and the empty hook may be lowered 


traveling trolley on fhe top of the crane 
travels at a speed of from eight to nine 
metres per minute when carrying a load 
of seventy-five tons. 

The Hamburg crane is operated by elec- 
tric motors, five in number, from a power 
circuit supplying current at a pressure 
of 450 volts. There are two hoisting mo- 
tors, each having a capacity of 22.5 horse- 
power and operating at a speed of 290 
revolutions per minute when connected in 
series, this speed being increased to 580 


capacity, operating at a speed of 1,250 
revolutions per minute and developing 
under normal conditions about nineteen 
horse-power. This crane, shown in the 
accompanying illustration, as well as the 
100-ton tower crane installed at the Dub- 
lin harbor, were built at Nurnberg, Ger- 
many, by the Vereinigsten Maschenin 
Fabrik Augsburg und Maschinenbau 
Gesellschaft, Nurnberg. 

The latter crane is lighted by incandes- 
cent lamps, the current being supplied 
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for this purpose as well as for operating 
the electrical motors from a direct-current 
circuit of 500 volts pressure. This Irish 
crane is capable of carrying a load of 
20,000 kilogrammes, with a maximum 
radius of eighty feet and 150,000 kilo- 
grammes at seventy-five feet. It will raise 
loads of 100 tons to a height of 100 feet 
and at a speed of five feet per minute. 
The hoisting speed is increased to ten 
feet per minute with a load of 50,000 kilo- 
grammes, and to twenty feet per minute 
with a load of 20,000 kilogrammes. The 
trolley moves along the crane at a speed 
of twenty-eight feet per minute, while 
a complete revolution of this enormous 
structure is made in about eight minutes. 


There are five cranes of similar construc- 
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STANDARDIZING RUBBER-COVERED 
WIRES AND CABLES.' 


BY JOHN LANGAN. 


The effect of the tendency toward high 
electrical pressures is nowhere more severe- 
ly felt than in the requirement for insu- 
lated wires and cables, for insulation prac- 
tically controls this feature of electrical 
distribution. Electrical pressures can, to 
be sure, be increased to almost any extent, 
and electrical energy be transmitted to 
almost any distance; but to contro] its 
pathway, to regulate its course, to prevcnt 
waste, and maintain safety, this is the 
problem—the big underlying problem—of 
all electrical distributions of to-day. Five 
hundred volts and under are easily con- 
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ELECTRICALLY DRIVEN, SEVENTY-FIVE-TON TOWER CRANE AT HAMBURG, GERMANY. 


tion at the Emden and Hamburg harbor, 
one of which is shown in operation at 
the latter harbor in the accompany- 
ing illustration. The electrical equip- 
ment of the Dublin crane was installed 
bv Siemens Brothers & Company, Limited, 
of London. Automatic brakes are pro- 
vided on this crane, which are controlled 
by electromagnets and make the opera- 
tion of the crane safe and reliable. The 
large boilers as well as the heavy parts of 
the electrical generators and high power 
reciprocating engines of the Dublin mu- 
nicipal electric lighting plant were all 
handled by this crane, being transferred 
from the ships to the docks by means of 
this labor-saving device during the re- 
cent construction of this important Irish 


electric station. 


trolled; but pressures of 5,000, 10,000 
or 20,000 volts introduce new problems, 
problems that were not even thought of 
in the days when 110 volts was considered 
standard practice. 

On the distributing and not the gener- 
ating medium, then, depends the success 
of the present tendency in electrical dis- 
tribution. A badly insulated wire or cable 
will imperil the success of any system. Not 
only must the insulation itself be per- 
fect, it must also be properly tested, prop- 
erly installed and properly protected. And 
curiously enough, engineers while exam- 
ining carefully every other feature of a 
transmission system, will often pass light- 
ly over the question of cables. Cables, 
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some appear to think, are all alike. If 
they possess the common identity of cop- 
per, this establishes a relationship of equal- 
ity, and laboring under this very general 
illusion, rubber-covered cables are calied 
for and purchased with no other restric- 
tion as to quality than that they shall 
conform to the National Code or the Board 
of Fire Underwriters’ rules. All this wire 
made subject to “code” rules passes under 
the general but misleading name of “rub- 
ber covered,” when, as a matter of fact, 
there is not an ounce of rubber in its 
composition. It is composed of cheap in- 
gredients, rubber substitutes and the like, 
and bears about the same relation to fine 
rubber that a burnt cinder does to a lump 
of coal. Naturally, such insulation as 
this will not last long, since, having no 
rubber, it possesses no vitality, no dielec- 
tric strength, no capacity for work, and 
consequently becomes, in a short time, an 
easy prey to variations of temperature and 
climatic conditions. The fault here lies 
not with the manufacturer, but with the 
rules; for the rules impose no provision 
as to quality. All they require is a certain 
diameter of insulation; but whether this 
diameter should be wholly or partly com- 
posed of mud or rubber, they are alto- 
gether silent. Of course, no one doubts 
the good intentions of the framers of these 
rules. But as indicating how wide of 
the mark they go in fulfilling any re- 
quirement of good insulation, let me quote 
here what the rules say about testing the 
wires before installation. 

“Each foot of the completed covering 
must show a dielectric strength sufficient 
to resist for five (5) minutes the applica- 
tion of 3,000 volts per 1/64 of an inch 
thickness of insulation.” 

For example, they would require a con- 
ductor with 10/32-inch wall of insulation 
to stand a test of 60,000 volts; or a No. 
14 wire which calls for 3/64-inch wall, a 
test of 9,000 volts. The absurdity of these 
tests must be evident to any one having 
the slightest familiarity with the practical 
side of electrical engineering. From what 
source such data were derived is hard to 
tell; for there is not the slightest war- 
rant either in theory or in practice for 
it. Even the highest grade of fine Para 
would stand no such test, much less the 
cheap, bituminous rubbish that enters vr- 
tually into every foot of what 18 termed 
“code wire.” =, 

The rules say that the insulation nust 
stand 3,000 volts for every 1/64-inch wall 
of insulation. This requirement 13; to 
be sure, absurd. But supposing this pos- 
sible, who is to enforce it? No one, and 
no one does. The situation is like a body 
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of law givers formulating an arbitrary law, 
but making absolutely no provision for 
any one to enforce the law. In the case 
of the big telephone, telegraph and power 
companies, in or contiguous to New York; 
that is, contiguous to the manufacturers, 
this is simple enough, as they send a 
qualified engineer to make the necessary 
tests at the manufacturer’s plant. But 
what is the engineer or consumer to do 
who lives in New Orleans or San Fran- 
cisco or Chicago? Clearly he can not jour- 
ney to New York to test his wire, and so 
is forced to accept any old thing that is 
called “rubber-covered” when, as a mat- 
ter of fact, it might be entirely destitute 
of any rubber. 

The object then of this paper is to 
point out and define means of standard- 
izing rubber insulation. ‘There is now 
no standard, no guide, nothing whatever 
to compel a uniformity of compound, ex- 
cepting such as is obtained through a 
tedious and expensive chemical analysis. 
In doing this, however, it is not proposed 
to touch at all on technical and mathe- 
matical questions, such as capacity, heat- 
ing, static conditions, and the like. These 
are matters which properly concern the 
electrical and consulting engineer, and 
while of great importance, are, after ali, 
subordinate to the more vital and prac- 
tical questions of good insulation. With 
this assured, everything else logically fol- 
lows. And besides, theoretical formule 
are of little value unless based on some- 
thing specific and definite. With variakle 
and uncertain premises, you can not avoid 
variable and uncertain conclusions. And 
it is because of this widely varying char- 
acter of rubber insulation that nearly all 
such formule are uncertain and mislead- 


ing. Under existing conditions then the - 


electrical engineer has little in the way of 
data to guide him in obtaining reliable in- 
sulation. í 

This, I know, sounds very heterodox. 
For if there is any one dogmatism to 
which electrical practice seems unchange- 
ably attached, it is that of a firm belief 
in the value of a voltage test in determin- 
ing dielectric efficiency. Yet nothing could 
be more misleading. Indeed it may be 
affirmed that a potential test is, in it- 
self, no criterion whatever of permanent 
value. As an aid—as a collateral agent— 
it does, however, play an important part. 
But as indicating, much less proving, per- 
manent merit, nothing could be more mis- 
leading and empirical. And the reason for 
this will, on a little reflection, be obvious 
enough. 

You are all familiar with the influence 
of certain oils on high-tension switches 
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and transformers. These withstand po- 
tentials that, without these adventitious 
aids, would be altogether impossible. Cer- 
tain mineral and vegetable oils will, there- 
fore, stand extremely high pressures, and 
in this we have a clue, and even a proof, 
why many obviously cheap insulating com- 
pounds stand very high potential tests, and 
yet will, in a short time, break down in 
actual service. The logic of this anomal- 
ous condition is, that when these com- 
municated oils in the compound evaporate 
—as they will in a short time—the tem- 
porary and adventitious virtues they pos- 
sess disappear also, and the insulation, de- 
prived of this artificial support, quickly 
falls into disintegration and decay. This 
is the inevitable history of all such com- 
binations. The situation is somewhat akin 
to a horse “doped” for a race, who shows 
a surprising turn of speed for a short 
distance and then suddenly collapses. 
From this it will be seen that a puncture 
test is, in itself, an uncertain proof of 
dielectric excellence. 

What is it then that constitutes good 
insulation, and how can we ascertain and 
know it? This is the all-important ques- 
tion. With this assured, everything else 
logically follows. The consensus of opin- 
ion, derived alike from theoretical and 
practical experience, is that rubber is the 
best of all insulating materials. There 
will, it is believed, be little dissent from 
this established conclusion. Its use to-day 
is practically universal. It has survived 
the vicissitudes of time and experi- 
ence, has successfully refuted the 
claims of all alleged substitutes, and 
stands to-day the unrivaled and indis- 
putable factor in transmission, without 
which electrical progress would be uncer- 
tain and precarious. We need not, there- 
fore, resort to any detailed proof of rub- 
ber’s right to insulating preeminence. 
Twenty years of practical experience justi- 
fies the wisdom of its use. In fact, it 1s 
the quantity and quality of the rubber 
in the compound that differentiates the 
grade and determines the price of every 
wire and cable on the market. 

But while rubber is the principal feature 
of good insulation, it is not the only 
feature. As a matter of fact, rubber in 
itself is valueless as an insulating medium. 
The reason for this is that in its native 
condition it absorbs a certain amount of 
moisture, and when exposed to the air 
readily oxidizes. These factors of disin- 
tegration naturally preclude its use as a 
distinct and separate constituent for in- 
sulating purposes. But in conjunction 
with other ingredients, and when allied 
with sulphur, and properly vulcanized, it 
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becomes not only absolutely waterproof, 
but indeed, under normal conditions, one 
might say, indestructible. From this it 
will be seen that there are two factors 
involved in good insulation. The funda- 
mental thing is, of course, that the rubber 
be fine Para. But it does not matter how 
good the rubber is or how much of it is 
incorporated in the compound, if the vul- 
canization is not properly carried out, the 
insulation will be defective. In fact, it 
is hardly exaggerating things to say that 
the art, or the science, of rubber insulation 
resides chiefly in the proper understanding 
of vulcanization. -This consists in the ad- 
dition of a certain percentage of sulphur— 
generally about three per cent—to the 
rubber and then subjecting this associa- 
tion to a certain temperature for a cer- 
tain duration of time. The result is vul- 
canized rubber. Vulcanization, then, is 
that more or less mysterious factor which 
gives the rubber longevity, durability and 
immunity from oxidation when exposed to 
atmospheric and other conditions. In short, 
it is what may be called “embalming” the 
rubber. Without it rubber is absolutely 
worthless for insulating purposes; with it, 
it becomes, under normal conditions, vir- 
tually indestructible. 

Bear in mind, however, that there are 
many and different grades of rubber, all 
varying in price as in quality, and it is 
only by a knowledge and recognition of 
this wide diversity of character that an 
engineer can intelligently make up speci- 
fications and rigidly enforce them. 

Chemically considered, rubber is differ- 
entiated by the amount of acetone soluble, 
extractive or resinous matter which it con- 
tains, and physically bv its tensile 
strength. Both, of course, are closely re- 
lated; for where it is chemically poor, it 
is also physically weak. In brief, a high 
percentage of resinous matter is indicative 


of the cheaper grades, such as African, ` 


Madagascar, and some South American 
products; and a low percentage indicates 
the best grades of fine Para, such as Bo- 
livia, Madeira and Up-River. The best 
grades differ little as to merit, whereas the 
others fluctuate a great deal as to quality 
and price. In the former the resinous 
matter is as high as twenty per cent and 
in the latter it seldom exceeds one per cent. 

This, then, is the chemical reason for 
the high regard in which fine Para is 
held, and it is with this grade that the 
following specifications and tests will be 
exclusively associated. You will observe 
from this, that in proportion as rubber 
is high in extractive matter, its estimation 
is low; and vice versa, that as it is low 
in extractive matter, its price is high. In 
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other words, both quality and price will 
vary inversely with the amount of resi- 
nous matter. 

These commercial aspects are the re- 
sult of practical experience; for it has 
been found that the life of rubber bears 
a direct relationship to the resinous mat- 
ter it contains. It is, therefore, of evi- 
dent importance to have an elementary 
knowledge of these characteristics; for 
it is a lack of this knowledge that is re- 
sponsible for the wide and general inis- 
cmef caused by the belief that all wires 


and cables called “rubber covered” are- 


alike, when, in reality, if they possess any 
rubber at all, they may have nothing in 
common but the copper conductor. 

With the physical aspect of rubber, you 
are all, no doubt, more or less familiar. 
It is, as you know, astonishingly strong ; 
indeed, it is doubtful if a piece of fresh 
fine Para, of a few inches in diameter, 
could possibly be broken by the average 
man. It is very elastic, too, stretching 
to such an extent as to render a substance 
in itself opaque, perfectly translucent. 

Now, from an analysis of these facts, 
it will be perfectly obvious, that, since 
rubber is in itself very strong and very 
elastic, these characteristics should be 
present in any insulated wire in propor- 
tion to the quantity and quality of the 
rubber in the insulation. And from this 
it would seem that good insulation resolves 
itself largely into a question of tensile 
strength. This, on the whole, is true. 
But owing to the immense influence exert- 
ed by vulcanization, this is subject to im- 
portant modifications which will be re- 
ferred to, and enlarged on, as we progress 
in this paper. 

It is well known that while vulcaniza- 
tion, when properly done, does not alter 
the constitution of rubber, vet it can be 
made to affect adversely or deceptively 
modify its behavior. For example, if it 
is over-vulcanized it will become hard and 
somewhat brittle: and if under-vuleanized, 
it will become flabby dnd inert. In either 
case the result is indicative of im- 
perfect insulation, and will not ful- 
fill the requirements of a tensile 
test. In one case it will break and in 
the other it will stretch but not. return. 
Good insulation, then, is clearly indicated 
by its prompt return after being stretched 
several times to, say, three to four times 
its length. Stretching to three and one- 
half times its length, as above indicated, is, 
roughly speaking, equal to about 800 
pounds to the square inch. But bear in 
mind that merely stretching implies noth- 
ing; almost any kind of rubber will stretch. 
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But where-the first-class rubber is, the in- 
sulation will jump back with a vigor some- 
What similar to a magnetic pull. What, 
however, is aimed at in this test is a tensile 
strain of not less than 800 pounds to 
the square inch, and wherever practicabie 
this is much more effective in weeding out 
the cheaper grades of rubber than the 
elongation test alone is. 

Now, it has been clearly and repeatedly 
proved that where there is thirty per cent 
of fine Para in the insulation, this physical 
test is easily obtained. Of this there is 
not the slightest doubt. In obtaining this 
proof every manufacturer on the American 
market unwittingly contributed to the re- 
sult. It was felt that to rely on any one 
brand or any one make would be one- 
sided and inadequate, and so every grade 
or combination of grades of different 
manufacturers was chemically analyzed in 
order to verify the physical tests obtained. 
The object was to discover a physical test 
that would enable the electrical engineer 
to obtain by a simple, inexpensive method 
what can, with precision, be obtained only 
by a tedious and expensive chemical analy- 
sis. The original calculations were based 
on the assumption that since thirty per 
cent of Para does, unmistakably, produce 
the tensile tests already referred to, any in- 
sulation fulfilling these must, necessarily, 
possess thirty per cent also. But it was 
found that a combination of a lesser 
amount of Para and a large amount of a 
cheaper grade of rubber would initially, at 
any rate, produce the same test that thirty 
per cent of fine Para would. But to do 
it successfully the compound has to con- 
tain between forty and fifty per cent of 
this cheaper grade. This can best be ex- 
plained by a single example: bids were 
asked for on a 20,00U-volt cable, the in- 
sulation to contain not less than thirty 
per cent of fine Para, free from all shod- 
dy, rubber substitutes and the like. The 
first two samples submitted did not meet 
the physical test and were rejected. The 
third experiment was successful, met all 
the requirements specified, electrically and 
physically, but on a chemical analysis, here 
is what it contained: fifteen per cent of 
Para and thirty per cent of some cheaper 
grade of rubber, making all told forty-five 
per cent to meet the requirements of the 
specifications. Now, this is an extremely 
interesting exhibit, the import of which 
will, it is hoped, be evident to all. 

The first lesson that it conveys is that 
this physical test, rigidly enforced, pre- 
cludes absolutely the use of shoddy, bi- 
tuminous products, and even the cheap 
grades of rubber. The second is that it 
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takes forty to fifty per cent of a cheaper 
combination to do what thirty per cent of 
pure Para will do. 

Another way of looking at it is that 
the physical test does not, in itself, prove 
that the insulating compound contains 
nothing else but pure Para. This, to be 
sure, is a drawback to its exclusive use 
where the best results are wished for. But, 
on the other hand, if it does not give you 
the best, it does, at any rate, wipe out all 
cheap rubber substitutes and gives you an 
insulation that, if not equal in durability 
to thirty per cent of Para, is immeasur- 
ably superior to anything you can now ob- 
tain by any other means short of a chemi- 
cal analysis. This, in itself, is an im- 
mense advantage. It enables the distant 
engineer to do what he could not do here- 
tofore; to tell off-hand what the character 
of the insulation is; that is, to strip the 
insulation from the wire and test accord- 
ing to the specifications herein to follow. 
Any one can verify the value of it by 
getting some code wire and applying this 
test to it, or indeed, for that matter, the 
best wire to be found on the market and 
see what the comparison will reveal. 

In this test we have, it is believed, a 
cure for the growing degeneration of Na- 
tional Code wire. It enables the board 
of underwriters, architects and engineers 
—all who are responsible for this class of 
work—to test off-hand, and without ex- 
pense or trouble, the character of the in- 
sulation. 

But while it does all this the fact re- 
mains that the physical test alone does 
not compel precise results—does not neces- 
sarily compel thirty per cent of fine Para 
in the insulating compound. It does, how- 
ever, compel thirty per cent of rubber. 
This. as I have already said, is an immense 
advance over the bituminous products you 
could ordinarily get. But there is rubber 
and rubber as there are men and men, and 
[ am purposely reiterating this difference 
again so that vou will carefully distinguish 
between cheap grades and the fine Para. 

How to obtain—how to compel—thirty 
per cent of fine Para in the insulating 
compound is, then, the problem, where 
the best and most enduring results are 
desired. There is, unfortunately, no way 
short of a chemical analysis of proving 
this. And even then we are constantly 
beset by stubborn facts and obscure difti- 
culties which may neutralize the value of 
an analysis unless the specifications be 
carefully worded. For the chemist—and 
he must be a very skilful one at that— 
can prove nothing whatever except by im- 
posing rigid restrictions as to what the 
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compound shall contain. For example: 
were you to merely say that the com- 
pound shall contain thirty per cent of rub- 
ber and leave it at that then the analysis 
would prove nothing more than that there 
was thirty per cent of rubber in it, but 
whether it was good, bad or middling rub- 
ber it could not be determined. Now, this 
is one of the perplexities of a chemical 
analysis of rubber insulation. There is, 
however, a way of arriving at chemical 
precision, one which proves indubitably the 
character of the rubber employed. 

In the earlier part of the paper it was 
` noted that the extractive or resinous mat- 
ter in the rubber differentiated its grade; 
that is, the best grade of rubber has sel- 
dom more than one per cent and the cheap- 
er varying from five to twenty per cent. 
Fron this it will be seen that by limiting 
the amount of resinous or extractive mat- 
ter that should appear on a chemical 
analysis in the compound you thereby de- 
termine the grade of the rubber. Of this 
there is not the slightest doubt. You can 
verify this for yourself in the following 
way: ask for a price first on a wire or cable 
to contain, say, thirty per cent of rubber, 
and compare the cost of this with another 
which calls for thirty per cent of fine 
Para, the extractive matter in which, on 
a chemical analysis, shall not exceed from 
three to five per cent. To all who are 
keenly analytical the question will natu- 
rally occur, why allow three to five per 
cent of extractive matter in this analysis 


when the fine Para itself has native to it. 


only about one to one and one-half per 
cent? Well, in the first place, during 
vulcanization, the extractive matter in a 
thirty per cent fine Para compound for 
some cause Increases to about three per 
cent. We do not, at present, fully under- 
stand why this should be so, but it is so. 
And, im the next place, the addition of 
some extractive matter to this inherent or 
natural amount is considered by the manu- 
facturers a good thing for the insulation. 
But the total in the completed or braided 
wire should never exceed five per cent; 
for beyond this limit the chemist can not 
differentiate the grade of the rubber, and 
thus the value of the analysis is com- 
promised and useless. For this reason 
tests should be made on the completed wire 
rather than on an unfinished sample. 

The following specifications will, it is 
hoped, in view of what has been said, be 
intelligible to all: 


SPECIFICATIONS FOR RUBBER-INSULATED 
WIRES AND CABLES. 
All conductors to have at least ninety- 
eight per cent conductivity and to be thor- 
oughly and evenly tinned. 
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The insulating compound to contain 
not less than thirty per cent and not 
more than thirty-two per cent-of fine Para 
rubber. No shoddy, reclaimed rubber, rub- 
ber substitutes, or the like, must, in anv 
form, be in the compound, the extractive 
matter of which, when chemically ana- 
lyzed, must not exceed five per cent. 

All wires and cables properly insulated 
in accordance with the above provisions 
must, after forty-eight hours’ immersion 
in water, at a temperature of sixty degrees 
Fahrenheit and before tape, braid or lead 
is applied, show the following insulation 
resistance and voltage tests. Insulation 
test to be made with a battery of 100 
volts after one minute's electrification : 
LOW POTENTIAL, 800 VOLTS. 
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MEDIUM POTENTIAL, 3,500 VOLTS. 
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For railway signaling, fire alarm, tele- 
phone and telegraph purposes the walls 
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of insulation should not be less than the 
following: 


| Insulation 
Rubber Voltage Test A 
B. & S. Gauge.) Wall. or | Beane: 
Inches. | One Minute. ner Mile. 
18 1/18 | 1 000 8,000 
16 1/16 ' 1.000 3,000 
14 1/16 1.000 3.000 
12 5/64 1.000 3.000 
10 5/64 1,000 3,000 
8 5/64 1,000 3,000 
9 5/64 1,000 3,000 
6 | = 3/32 2,000 ; 2,500 
4 3/32 2000 | 2,500 
2 3/32 2,000) 2,500 
1  ' 8/32 2,000 | 2.060 
0 8/82 2,000 | 2,400 
00 3/32 2,000 2,000 
000 3/32 2,000 2,000 
0000 | 3/32 2,000 2'000 


ELONGATION TEST. 


In addition to the above tests the in- 
sulating material of every wire must stand 
an elongation test of stretching three times 
its length several times; that is, a piece 
two inches long must stretch to six inches 
and promptly return to within twenty 
per cent of its original length. It must 
then stretch four times without break or 
rupture and return to twenty-five per cent 
of its original length. 

This elongation test is intended prin- 
cipally for code wire, and would, even by 
omitting all conditions as to rubber, com- 
pel results that would be entirely reliable 
and satisfactory for all conditions of code 
use. 

TENSILE TEST. 

Any piece of insulation, about one-half- 
inch wide by one-sixteenth-ineh thick, 
stripped from the completed wire or cable, 
should stand a tensile strain of 800 
pounds to the square inch and stretch to 
three and one-half times its length with- 
out rupture. 

The following provision will be found 
useful: the manufacturer must notify the 
electrical engineer when wire is ready for 
testing, and in no instance must shipment 
be made until notified of approval and 
acceptance as per above tests. 

TESTS. 

In carrying out the tests embodied in 
these specifications there is sought some- 
thing quite different from the ordinary 
potential and electrical tests. Heretofore 
the electrical engineer, when he imposed 
any test at all, relicd solely upon a punc- 
ture test. If it met these requirements 
he asked for nothing more. If a wire 
or cable withstood a very high puncture 
test it was looked upon as a prima facie 
evidence of dielectric excellence, forget- 
ting that, had the pressure been main- 
tained a moment longer, the insulation 
might have broken down. It is a most 
nuschievous practice and a wholly mislead- 
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ing notion of safety to push a test up to, 
or even to approach closely the dielectric 
limit of the-insulation; for it is no un- 
common occurrence to find the very best 
insulation hopelessly injured by this prac- 
tice. It may not be well known, but it is 
a fact, nevertheless, that it is the rise 
in temperature which accompanies a rise 
in potential that is so destructive of rub- 
ber insulation. The layers next the cop- 
per naturally feel these injurious effects 
first, and they thus successively carbonize 
and break down with this increasing cle- 
vation of pressure and temperature. 

lt frequently happens that a cable may 
pass an exacting puncture test and be to 
all appearances in first-class condition, 
when in reality the insulation has been so 
strained that it collapses at the first physi- 
cal or potential strain imposed upon it. 
This is a frequent occurrence. A poten- 
tial test is not, therefore, in itself, an 
exact nor even an approximate proof of 
insulating merit. 

You must not, however, assume from 
this that puncture tests are of no value, 
for they are, and of great value, but to be 
of value they must be employed not as a 
means to destroy merit, but to discover im- 
perfections. Here should be their chief 
object; and in this respect they are of 
incalculable importance to the electrical 
engineer. 

It is obvious that a cable may be well 
made up of very poor material, or it may 
be imperfectly made up of the very best 
material. In the one case there is good 
workmanship with poor material, and in 
the other bad workmanship with good ma- 
terial. In the first case the cable is in- 
trinsically poor and in the second it is 
intrinsically good, but imperfectly made 
up. This imperfection may be shght or 
considerable; it may be due to a piece of 
gravel or an air bubble in the compound. 
In a case like this nothing but a punc- 
ture test will discover the fault. But 
the test should be nominal, and there is 
no need of pushing it to the point of rup- 
ture. If there is any weakness or imper- 
fection, 5,000, 10,000 or 15,000 volts de- 
pending on the thickness of the wall of 
insulation will discover it after one min- 
ute’s application. 

It may be laid down as a safe, general 
rule that a puncture test should never ex- 
ceed double the working pressure, but this 
is true only up to a certain limit, say, 
15,000 volts working pressure. After 25,- 
000 to 30,000 volts are reached the tem- 
perature increases so fast that it becomes 
increasingly destructive to the vitality and 
durability of the insulation. 

Much of the present tendency for high 
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potential and breakdown tests is the result 
of an altogether erroneous comparison with 
tests imposed on paper-insulated and simi- 
lar cables, which must, of course, be lead- 
covered before any test can be made. Such 
tests are of necessity “dry tests,’ whereas 
rubber-covered cables, on the contrary, are 
soaked in water and tested before the 
tape, braid or lead is applied. For this 
reason it is hardly an exaggeration to say 
that double the potential imposed on a 
paper cable is no more exacting than half 
the amount applicd to a rubber cable. To 
expect, then, on a rubber cable anythin: 
like the same strain that is ordinarily 
put on a paper cable would be, in effect, 
expecting rubber to stand double what 
paper stands. 

In saying this there is no intention what- 
ever to institute comparisons between rub- 
ber and paper or detract in any way from 
the merited recognition accorded to paper 
for certain work. All that is intended is 
merely to point out the fallacy of com- 
paring tests that, in their very nature, ad- 
mit of no comparison. 

The specifications and tests here incor- 
porated will, it is hoped, obviate this well- 
meaning but destructive practice. The 
really vital point is to make sure of the 
rubber in the insulation, and this being 
assured by the tests referred to, all that 
is needed in the way of a potential test 
is enough to disclose imperfections arising 
during the process of manufacture. 

The virtue of an insulation test is, as 


yet, imperfectly recognized by the elec- 


trical profession. In fact, engineers in 
general altogether underestimate the value 
of a high insulation resistance. It will 
doubtless surprise many to hear that as 
a criterion of merit it is immeasurably 
better than a voltage test. The probable 
explanation of this seeming paradox is that 
while a cheap compound will stand initial- 
ly a high potential test, the current, be- 
cause of this cheapness, will sneak through 
it and show a low insulation resistance. 
Conversely, then, a high insulation re- 
sistance is indicative of a high-grade com- 
pound, At any rate this much is certain, 
that in insulating compounds having thir- 
ty per cent fine Para there is always 
associated with them a very high insula- 
tion resistance; whereas in cheap com- 
pounds the reverse is equally evident. In 
code wire, for example, one can not get 
over 400 or 500 megohnis per mile, while 
the best grade of rubber will show three 
or four times this amount. A high in- 
sulation test should, therefore, wherever 
possible, always supplement a physical test, 
as it tends to elevate the grade of the 
compound. When, however, a chemical 
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analysis is contemplated, the necessity for 
this is not so obvious; but where it is not 
the two, if. associated, will produce the 
most satisfactory resulte. 

The reason for limiting the rubber in 
the compound so as not to exceed thirty- 
two per cent is this: it was found that by 
incorporating a large amount of cheap 
rubber with a smal] amount of Para the 
physical test could be nominally complicd 
with, thus defeating the intention of the 
specification to obtain the- best insulation. 
The object of this limitation, then, is that 
by not permitting fine Para or any other 
rubber in excess of this amount the best 
rubber has to be employed to meet the re- 
quirements of the physical test. 

Obviously, one manufacturer can not 
afford to use thirty-five to forty per cent 
of fine Para at a materially less price than 
another who uses only thirty per cent; 
and where an analysis reveals such large 
amounts or anything in excess of this 
limitation there can be no doubt what- 
ever as to the inferior grade of rupber 
used. This provision. then, is extremely 
important, because with its compulsory ob- 
servance there would be little need of a 
chemical analysis at all, except in the 
event of a dispute, when it could be re- 
sorted to as a final court of appeal. The 
tensile test is, under the limits referred to, 
sufficiently reliable and adequate for every 
purpose, for in it we have a means of 
standardizing rubber insulation that can 
neither be evaded nor denied. 


— a 

The Railway Signal Association. 
The New York meeting of the Railway 
Signal Association will be held at the 
Grand Union Hotel, May 8. The mect- 
ing will be called to order at 10.30 A. M. 
sharp. The revised constitution presented 


at. the Chicago meeting on March 19, and 
corrected in certain paragraphs, will be 
considered for adoption. 

A paper entitled “The Upward Indica- 
tion of the Semaphore Arm,” bv L. R. 
Clausen, signal engineer, Chicago, Milwau- 
kee & St. Paul Railway, will be read. 
The following papers will also be present- 
ed: “Eleetrie Locking at Electric Inter- 
locking Plants,” W. H. Arkenburgh, chief 
draughtsman Union Pacific Railroad: 
‘Substitution of Track Circuits for De- 
tector Bars,” H. W. Lewis, supervisor of 
signals Lehigh Valley Railroad; “Alternat- 
mg-Current Track Circuits in the New 
York Subway,” J. M. Waldron, signal en- 
gineer Tnterborough Rapid Transit C'om- 
pany, 


ee eee A e o. —— EE + 


— — 


D m 
— — eee 


May 5, 1906 


lowa Electrical Association. 

The annual convention of the Iowa Elec- 
trical Association was held in the Kirk- 
wood Hotel, Des Moines, Iowa, April 18 
and 19. The address of welcome was made 
by Milo Ward, and the response by Austin 
Burt, president of the association. G. S. 
Carson, of Iowa City, the secretary of the 
association, read his annual report, giving 
various Iowa central station statistics. 

The presentation of a Crosby steam in- 
dicator was made by Mr. Carson, and it 
is expected that this will form the be- 
winning of a collection of apparatus which 
may be utilized by all the members. 

J. R. Cravath, Chicago, Ill., presented 
a report on “Electric Progress During the 
Year.” 

D. F. McGee, chairman of the commit- 
tee on facts. and factors, was not able 
to present a very complete report because 
of the lack of data available. 

O. E. Brownell, Lake City, presented a 
contribution on the subject of “Ways and 
Means of Increasing Business in Towns 
Under 5,000.” This paper elicited con- 
siderable discussion. 

Frank B. Rae, Jr., presented a paper 
entitled “Modern Advertising Methods,” 
which was read by the secretary. 

Following the discussion on the question, 
“Effect of Boiler Compounds on Engine 
Lubrication,” W. A. Mall, Belle Plaine, 
read a paper on “The Economy of a Con- 
densing Plant in Small Stations.” 

J. P. Jones, Cedar Falls; W. J. Green, 
of Cedar Rapids, and J. A. White dis- 
cussed the question, “Effect of Day Load 
on Station Economy.” 

J. A. Innes, Eagle Grove, contributed 
a paper on “Line Losses and Economical 
Distribution,” followed by A. W. Zahm, of 
Mason City, who read a paper entitled 
“Care and Maintenance of Meters.” A 
paper entitled “Up-to-Date Lightning Pro- 
tection” was presented by W. P. Caspar. 

The subject of “Grounded Secondaries” 
was presented in two papers, one by H. G. 
Gorr, of Dubuque, which was read by 
the secretary, and one by Thomas Sloss. 

On Wednesday evening an informal ses- 
sion was held, and the subject of “Some 
Practical Experience with Steam Tur- 
bines” was discussed. Mr. C. E. Stanton 
presented a paper which was read by Presi- 
dent Burt. 

On Thursday morning Professor George 
D. Shepardson, of the University of Min- 
nesota, presented a paper entitled “Tech- 
nical Men as Dividend Earners.” 

A paper entitled “The Depreciation of 
Electrical Properties,” by Professor G. W. 
Bissell, was presented. 
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The general subject of “Rate Regula- 
tion” was discussed in two papers, one by 
L. G. Hurd, of Dubuque, and the other 
by George McLean, of Dubugue. 

On Thursday afternoon a paper entitled 
“The Political Status of Rate Regulation,” 
by M. J. Wade, was read. 

Mr. Wade’s paper was followed by the 
executive session, and the following officers 
were elected for the ensuing year: 

President—A. W. Zahm, general mana- 
ger Brice Gas and Electric Company, Ma- 
son City. 

Vice-president—George S. Carson, man- 
aver Towa City Electric Light Company, 
Towa City. 

Secretary—L. B. Spinney, Iowa State 
College, Ames. ° 

Treasurer—W. A. Mall, Belle Plaine 
Electric Light Company, Belle Plaine. 

Executive committee—L. D. Mathes, 
Union Electric Company, Dubuque; O. E. 
Brownell, Lake City Electric Company, 
Lake City; W. N. Kiser, Des Moines Edi- 
son Light Company, Des Moines. 

eee 
The Convention of the lowa Street 
and Interurban Railway 
Association. 

The third annual meeting of the Iowa 
Street and Interurban Railway Associa- 
tion was held at the Kirkwood Hotel, Des 
Moines, Iowa, April 19 and 20. George 
B. Hippe, president of the association, pre- 
sided. Mr. H. H. Polk, president of the 
Interurban Company, Des Moines, made 
an address of welcome, which was respond- 
ed to by President Hippe. 

The regular order of business was then 
transacted, and Mr. John F. Ohmer, Day- 
ton, Ohio, presented a paper entitled 
“Transfers, Their Use and Abuse.” This 
was followed by a paper on “Discipline of 
Car Service Employés,” by J. G. Huntoon. 

A discussion of the testing of rail bonds, 
fields and armatures was held on Thursday 
afternoon. The subject was introduced by 
Roger W. Conant, Cambridge, Mass. 

During the afternoon the members inet 
for a brief time with the Iowa Electrical 
Association and heard the paper on “The 
Political Status of Rate Regulation,” by 
M. J. Wade. 

Mr. F. W. Hild, Dubuque, read a paper 
on “The Adoption of Gasoline Motors for 
Street and Interurban Service,” on Friday 
morning. 

On Friday afternoon a paper entitled 
“The Standard Car Body and Truck for 
Both City and Interurban Service” was 
presented by G. H. Tontrup, St. Louis. 

The paper entitled “Mutuality of Inter- 
ests of the Operator and the Supply Man,” 
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by W. R. Garton, closed the technical 
session. 

The following officers were elected : 

President—F. J. Hanlon, vice-president 
and general manager Mason City & Clear 
Lake Railway Company, Mason City. 

Vice-president—P. P. Crafts, general 
manager Iowa & Illinois Railway Com- 
pany, Clinton. 

Secretary and treasurer—L. D. Mathes, 
general manager Union Electric Company, 
Dubuque. 


Benjamin Franklin Statue 
Unveiled in Paris. 


On April 27 the statue of Benjamin 
Franklin presented to the city of Paris, 
France, by John H. Harjes, and which 
stands on the Place du Trocadero, at the 
head of Rue Franklin, was unveiled. More 
than 5,000 invitations had been issued, and 
a brilliant throng of representative Ameri- 
cans and Frenchmen were present at the 
ceremonies, which began at eleven o’clock 
in the morning. After an overture by the 
band of the Republican Guard, United 
States Ambassador McCormick delivered 
an address, touching upon Franklin’s 
career as a scientist, philosopher, poli- 
tician, diplomat, wit and courtier. 

Professor Smith, the special representa- 
tive of the United States government; M. 
Barthou, minister of public works, and 
others made brief addresses. 

Mr. Harjes formally presented the 
statue, his granddaughter, Mary Wadding- 
ton Hope Harjes pulling the rope which 
released the flag covering the statue. M. 
Chautard, president of the city legislature, 
replied to Mr. Harjes, accepting the 
statue. 
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Mining and Scientific Press 
Loses Plant. 


The plant of the Mining and Scientific 
Press was entirely lost in the San Fran- 
cisco disaster. Complete copies of the 
weekly subscription lists had been taken 
to Berkeley, Cal., and these very neces- 
sary records were not destroyed. The man- 
agement announces that it has lost its en- 
tire mechanical plant, including cuts, half- 
tones, type and the issue of April 21, 
which had already been set up. Offices 
have been secured in the First National 
Bank Building at Berkelev, and through 
the courtesy of the Standard Publishing 
Company proper facilities will be secured 
for printing. It is expected that the man- 
agement will he handicapped for but a few 
issues through a scarcity of naner and 
rush of work at the local photoengraving 


houses, 


Reviews of 


Artificial Mineralization of Wooden Ties 
and Joists. 


A new method of treating wooden ties 
and joists, in order to prevent rot, is de- 
scribed here. It consists essentially in 
saturating the wood with some salț, say 
sulphate of copper, which is then decom- 
posed electrically. The wood is first placed 
in a closed chamber, which iş then filled 
with the sulphate solution, and subjected 
to pressure, thus forcing the electrolyte 
into the pores of the wood. It is then 
taken out and piled up in layers over a 
concrete reservoir partially filled with the 
same solution. The first layer of ties is 
placed on an electrode consisting of a 
woven strand of copper, upon which is 
placed a layer of fibrous material, the two 
layers wrapped with jute. A similar elec- 
trode is placed on top of the first layer of 
ties, and a second layer of ties placed on 
that, and so on until a considerable pile 
has been erected, from four to six feet 
high. Upon the pile heavy blocks are 
placed so as to bring the ties into close 
contact with the electrodes. A small pump 
driven by a motor draws the electrolyte 
from the reservoir, and by means of dis- 
tributing pipes sprays it throughout the 
pile of ties. Alternate electrodes are con- 
nected to the opposite poles of an alternat- 
ing-current supply, and current is allowed 
to flow through. This, it is said, decom- 
poses the solution, setting free copper all 
through the pores of the wood. This not 
only tends to protect the wood itself. but 
bv closing up the pores retains within them 
a certain amount of copper sulphate, which 
is a good preservative. This second treat- 
inent is necessary to prevent the washing 
out of the sulphate which would take place 
were it not applied.—Translated and ab- 
stracted from L’Industrie Electrique 
(Parts), April 7%. 


The Navigable Rivers of France from a 
Hydroelectric Point of View. 

Much has been made of the mountain 
streams of France in developing electric 
power. These streams, having their source 
in the glaciers of the Alps. have been 
called, poetically, “white coal.” In this 
article M. Henri Bresson considers another 
type of river as a possible source of power. 
These are the navigable slow-running 
streams, and since they are bordered by 
green pastures and verdant forests, he sug- 
gests the name “green coal.” The author 
savs that the two types of streams are 
sufliciently distinct, and that the navigable 


Vol. 4S—No. 18 


Current Engineering and Scientific 


Literature. 


type is of sufficient importance as a source 
of power to have a distinctive name. The 
“white coal” or glacial streaims rising in 
the mountains and depending upon the 
melting of snow have a greater flow of 
water during the warm summer months, 
when power is less needed for lighting. 
On the other hand, the slow rivers depend 
mainly upon rains for their water, al- 
though they are fed, in part, by the glacial 
streams; but they have a greater flow of 
water during the winter, when the light- 
ing load is greatest. Such streams, when 
available power sites can be found, are 
therefore most suitable for electric light- 
ing systems. The author supplies a table 


showing the electric stations driven by. 


rivers, and also gives a map showing the 
location of these stations. These are, in 
general, small stations with an output of 
200 horse-power or less, though there are 
one or two considerably larger.—T'rans- 


lated and abstracted from L’Industrie - 


Electrique (Paris), March 25. 
a 
‘A New Product of Actinium. 


Recent work has attracted attention to 
the great similarity in the modes of trans- 
formation of actinium and thorium. Thori- 
um, probably itself inactive, gives rise to 
radio-thorium, which emits rays. Radio- 
thorium forms thorium X, which is fol- 
lowed by the other well-known products, 
the emanation and the active deposit. Ac- 
tinium behaves in a similar way, with the 
exception that heretofore no product in- 
termediate between actinium and actinium 
X has been noticed. Mr. O. Halim has, 
however, detected an intermediate produet, 
which, from analogy, should be called 
radio-actinium. The separation of this 
product from an actinium solution in 
radioactive equilibrium can be accom- 
plished by producing a small precipitate 
in the solution, which settles down slowly 
and carries with it the new product, while 
most of the actinium and the actinium 
X remain in the solution. -> Amorphous 
sulphur is found to be very convenient 
for this purpose. To a fairly strong hv- 
drochlorie solution of actinium some godi- 
um thiosulphate is added, and a small 
amount of sulphur is allowed to settle 
down in the cold. This precipitate, after 
filtration, shows a strong a-ray activity 
and comparatively little B-ray activity, and 
vives out very little emanation. The a- 
ray activity rises steadily to a maximum 
after about three weeks, and is then about 


two or three times its initial value. It 
then decays, according to an exponential 
law, with a period of about twenty days. 
Two supplies of actinium were used in 
these experiments, with the same results 
in each case.—Abstracted from Nature 
(London), April 12. 
a 
A Portable Selenium Photometer for 
Incandescent Lamps. 

A simple and portable type of compari- 
son photometer is described here by Dr. 
T. Torba. The instrument is constructed 
primarily to enable lamp users and others 
who have not had training with the ordi- 
nary types of photometers to test their 
lamps and thus secure a check: on their 
quality, and to enable them to fhrow out 
lamps when they have passed their useful 
age. For‘this purpose a selenium cell is 
employed. The cell is connected in a cir- 
cuit with a milliammeter, a set of dry 
cells and a controlling key. The seleni- 
um cell is normally shaded from the light 
by a rotatable screen controlled by clock- 
work, which, when another key is pressed, 
exposes the selenium to the light from the 
lamp for two seconds and then closes the 
opening for forty seconds following. This 
method is necessary if accurate results are 
to be obtained. because the resistance of 
selenium does not fall instantly to its low- 
est value when exposed to light, but re- 
quires some time. Also, time is required 
for it to recover to the normal dark re- 
sistance. These characteristics of seleni- 
um have prevented its use for photometric 
purposes heretofore, but the author thinks 
that this method of use overcomes all ob- 
jections. The advantages of such an m- 
strument are: measurements do not de- 
pend upon a physiological effect, but are 
given by the deflections of a direct-read- 
ing ammeter. The clockwork control of 
the screen ensures a uniform period ‘of 
exposure and of rest, so that reliable re- 
sults may be secured. The indications of 
the instrument are not affected by varia- 
tions in the supply voltage, except, of 
course, so far as this varies the Jight 
given out by the lamp. The resistance 
of the circuit is high, so that the dry cells 
form a satisfactory and reliable source 
of current for the indicating instrument: 
These cells should be renewed once in 
three months. A single instrument of this 
kind can be used in measuring intensities 
of light from iwo to thirty-five candles, 
but the range can be increased by varying 
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the distance of the hght from the instru- 
ment, in this way securing a second scale. 
The instrument is easilv calibrated, as all 
that 1s necessary is to note the deflections 
of the ammeter when the cell is exposed 
to the action of a series of lamps previous- 
lv rated in a standard photometer.—Ab- 
stracted from the Electrician (London), 
April 13. 
s 

The Separation of Oil from Feed-Water. 

An important problem in clectrie light 
and power stations driven by steam power 
is the separation of the emulsified oil 
from the feed-water. The various meth- 
ods used to do this are discussed here 
by Mr. J. H. Harwood, who thinks that, 
in general, they are unsatisfactory. The 
use of baftle plates or scrubbers does not 
accomplish the end sought. This is par- 
ticularly true when a high vacuum is de- 
sired. Although the baffle plates may stop 
a good deal of Qil, this seems to be free 
oil, and not the emulsified oil, as the 
water will leave such separators with the 
well-known opalescent appearance. Water- 
jacketing the bodies of separators has been 
tried without any benefit. At times, when 
baffling devices are employed, they inter- 
fere seriously with the flow of the steam, 
and thus make it impossible to maintain 
a high vacuum. Nor are filters, as a 
rule, much better, for the minute oily 
globules will pass through any substance 
whigh will allow water to pass. There 
are two systems which give fair satis- 
faction. In one coagulation is caused by 
an electric current and in the other by a 
chemical reaction. The electrical system 
consists in passing the water, as it comes 
from the air pump, through a series of 
wooden tanks, in which are a number of 
iron plates placed fairly close together and 
arranged in pairs connected to opposite 
poles. The current flows from plate to 
plate through the water, with the result 
that some oil appears on the surface of 
the water, while the rest is entangled in 
a fine red deposit, consisting of oil and 
iron particles, that can easily be filtered 


out. It requires about one and one-half . 


kilowatt-hours to treat a thousand-gallons 
of greasy water. There is also some waste 
from the iron plates. In works where 
electrical energy is cheap this method has 
many advantages, but where the neces- 
Sary current must be bought, chemical 
treatment, while not so convenient. is 
cheaper. In nearly every case the means 
employed is a reagent of ferric alumina 
or cone alum. This is mixed in a so- 
lution of convenient strength and is al- 
lowed to mingle in correct proportion with 
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the water of condensation. It requires 
about one pound of the salt to 5,000 gal- 
lons of greasy water. In general, it is 
necessary to have lime in the water to 
produce satisfactory coagulation. It is 
customary to add the make-up feed-water 
to the condenser water at the same time 
the coagulating solution is added. After 
the mixture is affected about half an hour 
must be allowed for the reaciion. It is 
necessary to have several tanks to receive 
the greasy water and for treating it. In 
using the chemical method there is some 
danger of leaving the water acid, hence 
it must be tested frequently for an acid 
reaction, and when this is secured neutral- 
ized with potash or any other convenient 
alkali. It is said that the cost of the 
chemicals for the treatment is about one- 
quarter of a cent for each 1,000 gailons 
of water treated. The apparatus, however, 
requires more attention than the electrical 
separator. After coagulation the water 
should be filtered, preferably through. a 
sand filter having an area of seven square 
feet for each. 1,000 gallons of water per 
hour passed through.. A filter of these 
proportions must be washed every four or 
five hours, which is accomplished by pass- 
ing water through in the reverse direc- 
tion.—Abstracted from the Electrical Re- 
view (London), April 13. 
A ; 
Potential Regulation for Large Electric 
Furnaces.  ———. . 

The regulation of -the. current supplied 
to the small experimental electric furnaces 
is comparatively .casy,, but when the 
amount of power required, and consequent- 
ly the currents to be handled, became large, 
the older types of regulators were unsuit- 
able. The smaller furnaces are generally 
regulaicd by means of resistances or by 
taps taken from the secondary of ‘the 
transformer. This was a convenient sys- 
tem, because the primary was then dce- 
signed for a constant potential, thus giving 
a constant induction in the iron core. It 
gave a minimum weight and therefore a 
low cost for‘ transforming. For handling 
heavier currents it is better, savs Mr. R. 
H. Stuart, to place the regulator in the 
constant-potential primary circuit and 
then vary the number of -primarv turns, 
the currents thereby being reduced to a 
convenient amount. The secondary turns 
remain constant, but the induction in the 
iron core is varied, thus calling for a 
somewhat larger transformer for a given 
output. This disadvantage is more than 
olfset by the better design and perform- 


ance of the regulator. One of the prob- 
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lems met with in the desien and operation 
of the electric furnace is the inherently 
low power-factor at which the apparatus 
works. This is due to the very heavy cur- 
rents and the necessarily large area en- 
closed by the secondary circuit. To mini- 


‘mize this effect the secondary leads should 


be composed of a large number of straps 
so interlaced as to neutralize self-induction 
as much as possible. The induction regu- 
lator might be used for this purpose, but 
it has been supplanted bv the transformer 
with taps and a regulator. Two installa- 
tions of this kind are here described by 
the author. One is employed by the Ache- 
son Graphite Company and has an output 
of 450 kilowatts. The primary of the 
transformer has taps which are brought 
out and connected to a series of manually 
operated knife switches, the secondary be- 
ing connected directly to the load. The 
switches are mounted on a marble panel 
with barriers, and operated by means of 
a pole and hook. This is an efficient and 
simple means of regulation, but it requires 
a skilled operator and considerable time to 
pass from minimum to maximum current. 
A larger outfit, rated at 1,600. kilowatts, 
has been installed by the Carborundum 
Company, Niagara Falls. This is oper- 
ated by a 2,200-volt, twenty-five-cyele cir- 
cuit. It was desired to obtain a:range of 
secondary potential from 150 to: seventy- 
five volts, and a practically constant cur- 
rent of from 700 to 800 amperes. This 
vives a current of from 11,000 to 12,000 
amperes in the furnace. Taps are brought 
out from the primary winding of the 
main transformer to a series of oil switch- 
es mounted on a table and operated by 
a handle. These taps give approximately 
equal changes in the secondary voltage. 
Kach revolution of the handle changes the 
connection from one primary tap to the 
next, a change-over resistance being in- 
troduced so as to prevent opening of the 
circuit. The secondary windings of the 
transformer are made‘up of’a number of 
copper straps interlaced, the interlacing 
being continued in the terminal straps to 
a point as near the furnace as possible. 
To sceure intermediate voltages an auxil- 
lary regulator is employed. This is a 
series transformer used in connection with 
an autotransformer. The series coil is 
connected in the circuit with the primary 
of the main transformer. The autotrans- 
former is connected across the supply 
mains, and by means of a drum controller 
can raise or lower the voltage developed 
in the series coil.—Abstracted from the 
Klectric Journal (Pittsbura), April. 
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The Generator is the name of a new 
monthly published at Albany, N. Y., by 
the Hudson River Electric Power Com- 
pany. The first issue appeared last month. 
This bulletin contains a lot of interesting 
information concerning the plants operated 
by this company. Numerous illustrations 
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are presented, and an article of distinct 
merit describes the work of building the 
Utica steam turbine plant in ninety days. 


“Yesterday's Methods” is the title of an 
attractive folder just being distributed by 
the Edison Electric Illuminating Com- 
pany of Brooklyn. The stock is a heavy 


Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 
for methods of increasing the demand for electric service. 


gray cover paper and the printing in brown 
and black with an added illumination in 
yellow and black. The story is told alle- 
gorically and the conception is very good. 


“Making Dollars After Dark” is the 
title of a folder from the Chicago Edison 
Company. The stock is heavy white card- 
board and the printing in black and red. 
The folder is striking and attracts atten- 
tion immediately by reason of its truth- 
fulness. There is no mere promise here. 
Night photography is utilized to bear in 
upon the prospect the actual results which 
have been accomplished by roof lighting. 


An addressed postal card accompanies this 
folder. 


“We lift your responsibility,” says the 
Philadelphia Electric Company, in a recent 
neat folder, printed on white cardboard in 
blue and olive. The type display is ex- 
cellent and the color scheme very pleasing. 
The illustration represents a tackle and 
fall taking the power-house off the arms 
of (apparently) the owner. The sketch 
is really not very easy to understand. 


The New Orleans Railway and Light 
Company is distributing a booklet contain- 
ing a number of illustrations showing the 
electric illumination at the Mardi Gras, 
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Managers are invited to contribute suggestions 
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by the Miami Light, Heat and Power 
Company, of Piqua, Ohio. The Edison 
Electric Illuminating Company, Brooklyn, 
N. Y., also offers a free trial of electric 
irons in order to demonstrate their many 
advantages. The company guarantees to 
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birew be 


ait 


inspect the wiring circuit to which the 
iron is to be attached, and to make such 
slight alterations as may be deemed es- 
sential for the most advantageous installa- 
tion of the iron. If at the end of the trial 
period the customer desires to retain the 


A FOLDER ANNOUNCING a FREE-TRIAL ELECTRIC IRON PROPOSITION. 


February last. This shows a wonderful 
development of the use of electrical dis- 
play not only in the numbers of individual 


lights, but in the ingenious arrangements 
and artistic effects. 


—_ —— 


— 


Recently mention was made of the 
free trial electric iron proposition made 


apparatus, a nominal charge will be get 
for the iron. If not, the company i 
call for the iron and restore the paor 
to its original condition without exp A 
to the customer. The accompanyit e a 
lustration shows a very attractive z : 
which the company has recently issue 
connection with this offer. 


————— 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Crocker-Wheeler Company Form “1” 
Motors and Generators. 

The Crocker-Wheeler Company, Am- 
peré, N. J., has placed on the market the 
form “I”? machine, either motor or gen- 
erator, to meet more fully the require- 
ments of those using electric power than 
any form previously offered by the com- 
pany. These machines combine the ad- 
vantages of the open construction of the 
earlier Crocker-Wheeler design, having 
separate base and bearings, with those of 
the more recent enclosed type designed €or 
floor, wall or ceiling suspension. At the 
same time the use of enclosing covers 
provides as much protection as the con- 
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ditions of operation require. These fea- 
tures, together with the compact design, 
make these machines especially adapted to 
machine tool and machine driving, as weil 
as to general purposes. 

The machines are of the multipolar type, 
with the round frame, and have feet for 
attachment to rail base or brackets. The 
bearings are supported from the frame by 
strong curved arms. 

The machines are ordinarily furnished 
in the open type, allowing free ventila- 
tion and accessibility., The open type 
of machine can be supplied with grid- 
iron covers to protect the interior. To 
give better protection against chips and 
other flying particles, wire gauze is used 
in connection with the grid covers. When 
the machine is to be located in a wet or 
dirty place, solid metal covers are fitted. 
The rear covers are held in place by screws 
and the front covers are securely hinged 
to the bearing bracket and provided with 
clamping handles. 


The form “I” machines are manufac- 
tured in eight sizes, with low and moder- 
ate speed ratings for each size. The open 
grid and gauze-enclosed types are fur- 
nished with outputs of three to forty-five 
horse-power and two and one-half to forty 
kilowatts. The fully enclosed ratings for 
continuous service are usually less than 
for the open type. 

The yoke is of cast iron, circular in 
form, and of compact and graceful design. 
The bearing brackets are attached to the 
yoke by cap screws spaced, ninety degrees 
apart. 

The poles are of steel, or circular cross- 
section, cast-welded into the frame. The 
field coils are carefully wound and in- 
sulated, and protected by a moisture-proof 
covering. The field coils are held in place 
by the pole shoes, which are fastened by 
screws to the ends of the poles. 

The journal boxes are supported by four- 
arm bearing brackets attached to the 
frame. The shaft bearings are of the 
ring-oiling type. The boxes are accurate- 
ly and permanently aligned and firmly 
held in the bearings. 

The brushes are held in a brush box and 
pressed against the commutator by an ad- 
justable spring, which maintains uniform 
pressure as the brush wears down. The 
studs carrying the brush-holders are firm- 
ly attached to the rocker arm and thor- 
oughly insulated therefrom. The brush- 
es may be shifted simultaneously by ro- 
tating the rocker arm on its seat. 

The armature core is built up of sheet 
steel laminations. These laminations are 
mounted directly on the shaft in the small- 
er sizes and on a cast-iron spider in the 
larger sizes. Special attention is given to 


. the ventilation of the core and windings. 


The coils are of heavy insulated wire, 
form-wound. 

The commutator bars are of hard- 
drawn copper insulated from each other 
and from the clamps by the best quality 
of mica. There are longitudinal ventilat- 
ing holes in both the core and the com- 
mutator. 

These machines may be furnished either 
shunt, series or compound-wound. The 
leads from the fields 4nd brush-holders are 
connected to the inner ends of brass studs, 
which pass through the magnet frame at 
each side and are insulated therefrom by 
porcelain bushings. These terminals studs 
are so arranged that the motors mav he 


connected up for reverse or non-reversing 
operation. 

Belted outfits consist of the motor with 
rail base, pulley and starter, and the gen- 
erator with rail base, pulley and field reen- 
lator. When required motors mav be fur- 
nished with countershaft. 

The form “I” motors can be furnished 
for operating with the shaft in a verti! 
position. The lower bearing bracket of the 
vertical motor is provided with four fin- 
ished pads, which are tapped for bolting 
directly to the machine which the motor 
drives. If desired the motor can be sup- 
ported on a stand bolted to the finished 
pads of the bottom bearing bracket. The 
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lower shaft bearings have flooded lubrica- 
tion, so that the bearing surfaces run sub- 
merged in oil. These bearings take care cf 
the side thrust of gearing or belt, as well 
as the end thrust caused by the weight of 
the armature. The unner bearing is of 
anti-friction metal and will run continu- 
ously without attention. 

> 

Quarterly Report of the Chicago 
Pneumatic Tool Company. 

The quarterly report of the president to 
the shareholders of the Chicago Pneumatic 
Tool Company for the quarter ending 
March 31, 1906, shows a profit for the 
quarter of $233,322.59. After counting 
off depreciation of buildings, plant and 
machinery, bond interest for the quarter, 
sinking fund reserve and quarterly divi- 
dend, there is a balance carried to surplus 
of $94,656.99. The total surplus carried 
forward is $605,949.14. It is announced 
that the business for the month of April 
is about ten per cent in excess of the same 
period last vear. Everything seems to 
indicate that the year, as a whole, will be 
a very successful one for the company. 


ii 
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The Koerting Suction Gas Producer. 

As the interest for suction gas-producer 
plants is increasing steadily in this coun- 
try, a description of the type which is 
greatly uscd in Germany and of which 
many are in successful use, will be of in- 
terest. A complete Koerting producer 
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gas going from the producer to the scrub- 
ber, being used for raising the necessary 
steam. 


The scrubber is filled with coarse pieces 


of coke which are sprinkled with water. 


The gas is washed by this water in going 
upwards through the scrubber. 


— Suction Gas-PropucerR PLANT AND Gas ENGINE. 


plant and Koerting engine is shown in the 
accompanying illustrations. 

The producer is a plain vertical steel 
shaft,.cylindrical in form and lined with 
firebrick. It is provided with large clean- 
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ing doors near the bottom and with poke 
holes on top. A bell hopper is used for 
charging coal. 

The evaporator which is used for gen- 


erating the necessary steam is arranged 


similar to a tubular boiler, the heat of the 


The sawdust purifier is an ordinary 
tank with two wooden trays which are cov- 
ered with shavings and sawdust. In going 
through these layers the gas is filtered so 
that it reaches the engine in an absolutely 


an 
Ay 
y 

Al 
A 


DETAILS OF GAs GENERATOR AND SCRUBBER. 


pure state. The engine is of the hori- 
zontal type, is built especially heavy for 
the use of producer gas and runs at slow 
speed, 

It is provided with a special mixing 
valve operated automatically by the incom- 
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ing components of gas and air, which 
components are thoroughly mixed before 
they are admitted to the cylinder. 

In running, this engine receives an im- 
pulse every two revolutions. No charges 
are missed, but the size of each charge is 
closely proportioned to the amount of work 
to be done. This fact, combined with the 
advantages to be gained from a perfect 
governor and mixing valve insures close 
regulation on all loads, and enables the 
engine to satisfy the most exacting re- 
quirements. 

A seventy-five horse-power plant of this 
kind is now running at the shops of the 
De La Vergne Machine Company, New 
York, and is developing steadily one brake 
horse-power-hour with less than one pound 
of coal. > 


m- 


Recent Endurance Test of Gas 
| Producer. 
Some skepticism having been expressed 
as to the claims made by the fuel-testing 
committee of the United States Geologi- 


cal Survey regarding the power-producing 


efficiency ‘of coals used in the gas producer 
and gas engine, a so-called “endurance 
test”? was recently undertaken by Profes- 
sor R. H. Fernald, who has charge of the 
suirvey’s gas-producer plant at St. Louis. 
The results of this run, which began March 
28 and continued until April 21, a period 
of twenty-four consecutive days, are par- 
ticularly valuable and suggestive. They 
afford indisputable proof of the possibility 
of operating producer plants continuously 
for power purposes with the use of bi- 
tuminous coals. 

This test was made possible through the 
courtesy of Donk Brothers Coal and Coke 
Company, of St. Louis, who generously 
supplied, without charge to the goveyn- 
ment, 150 tons of sereened coal from their 
mine “No. 3,” located near Troy, Ill. The 
average of six analyses of this coal showed 
14.68 per cent moisture, 30.98 per cent 
of volatile combustible, 42.93 per cent of 
lixed carbon and 11.41 per cent of ash, ng 
cluding 1.33 per cent of sulphur. The 
British thermal units per pound of dry 
coal were 12,343. l 

This test was made in the plant in which 
all the government fuel tests have been 
conducted since October, 1904. This 1n- 
stallation consists of a Tavlor pressure 
producer-gas plant. of 250 horse-power ca- 
pacity, furnished by R. D. Wood & Com- 


pany, of Philadelphia, and a vertical three- 


evlinder, single-acting Westinghouse gas 
engine of 235 brake-horse-power capacity. 
operating on producer gas. The engine 
is belted to a 175-kilowatt Westinghouse 
generator, The electrical energy developed 
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during this test was dissipated through 
a water rheostat, designed to readily con- 
trol the load upon the engine. 

The coal was broken to about three-inch 
egg size and delivered to the charging 
floor of the producer by a belt conveyor. 
It was charged to the producer at intervals 
varying from twenty-five to thirty minutes. 
The weight of each charge was 150 
pounds. The hopper through which the 
coal passed to the producer is a double 
seal hopper with belt and cover plate. The 
producer was charged by hand. The bell 
is so designed that the coal is evenly dis- 
tributed over all portions of the fuel bed, 
which was kept in uniform condition by 
hand-poking from the top about every half 
hour. 

The gas left the generator at an average 
_ temperature of 644 degrees Fahrenheit and 
‘passed through a water-seal dust collector 
and then to the scrubber. From there the 
gas passed directly to a centrifugal tar 
extractor which removed the greater por- 
tion of the tar left in the gas. It was 
then delivered directly to the holder. No 
further attempt was made to purify it, 
since experiments at this testing plant 
have proved conclusively that sulphur car- 
ried in the gas has no injurious effect 
upon the engine. From the holder the 
gas passed through a meter which has a 
capacity of 30,000 cubic feet per hour, 
on its way to the engine cylinders. 

During this entire test calorimetric de- 
terminations of the heat value of the gas 
were made every twenty minutes and volu- 
metric analyses were made every two 
hours. The average heat value of the gas 
for the entire run was 156.1 British ther- 
mal units per cubic foot. This gas con- 
fained no hydrogen disulphide, 9.2 per 
cent carbon dioxide, no oxygen, 0.4 per 
cent ethylene, 20.9 per cent carbon monox- 
ide, 15.6 per cent hydrogen, 1.9 per cent 
methane and fifty-two per cent nitrogen. 

Observations relating to the tar extract- 
cd during this test are of special signifi- 
cance, as it has often been stated that no 
plant which separates the tar mechanical- 
ly could run more than five or six days 
without shutting down. The total tar ex- 
tracted during this test amounted to 14,- 
950 pounds or about 143 pounds of tar 
for every ton of coal burned in the pro- 
dneer, This tar did not contain over 
ten per cent of water. 

As the plant was designed for general 
test purposes, the passages through which 
the gas was obliged to pass were far more 
tortuous than would have been the case 
in a plant installed merely for the produc- 
tion of power. In passing from the dust 
collector to the scrubber, the gas was forced 
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to make three right-angle turns and pass 
through a water-seal valve, traversing a dis- 
tance of about twenty feet instead of three 
feet, as would have been the case in an 
ideal arrangement. Owing to the deposit 
of tar in the water-seal valve, the test 
was brought to a close after twenty-four 
days. Without this unfortunate combina- 
tion of piping, more notable endurance 
records should be made than the surpris- 
ing twenty-four-day test here recorded. 

The ashes were removed about once 
every forty-eight hours without shutting 
down the plant. This was accomplished 
by simply reducing the pressure under 
which the producer was operated, and 
running the plant on the suction basis 
during the hour required for removing 
the ashes. The men worked with entire 
ease and comfort during this period. 

The engine ran in perfect order at all 
times during the period of twenty-four 
days and at the end of the test was found 
in unimpeachable condition. Even a 
cleaning was not necessary. It is stili 


operating with remarkable regularity and . 


shows no ill-effects from the strain to 
Which it was subjected. The producer 


plant was also found in excellent condi- 


tion, and the regular tests are now going 
on as usual. 

Owing to the fact that final calibra- 
tions of some of the instruments used in 
this test have not been received, the official 
horse-power carried during the test and 
the dry coal required per brake-horse-power 
per hour can not be given. The approxi- 
mate figures show, however, that an aver- 
age horse-power of 227 was uscd during 
the test, and an average of 1.39 pounds 
of dry coal consumed per hrake-horse-pow- 
er per hour. 


— c gp 


Gas Engines for Railway Service. 

The Westinghouse Machine Company, 
of Rast Pittsburg, Pa., has recently con- 
tracted with the Olean Street Railway 
Company to install in its power-house at 
Ceres, N. Y., two gas engines for supply- 
ing current to the Olean Street Railway, 
serving Olean, Ceres, Boliva and other 
towns. In the near future power will 
also be supplied to an interurban railway 
system between Olean and Salamanca, 
N. Y., a distance of fifteen miles. 

The engines are to be of the Westing- 
house horizontal, heavy-duty, double-act- 
ing type, with single cranks, and cylin- 
ders twenty-two inches in diameter by 
thirty-inch stroke. Each unit will have 
a normal capacity of 500 brake-horse-pow- 
er, running at 150 revolutions per minute. 
They will operate on natural gas having 
a calorific value of approximately 1,000 
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British thermal units, which fuel is very 
plentiful in that territory. 

The engines are to drive 300-kilowatt, 
twenty-five-cycle alternating-current gen- 
erators, operating in parallel and supply- 
ing current at 380 volts to a high-tension, 
three-phase transmission distribution sys- 
tem through step-up transformers. 

At present the Olean Street Railway 
Company has a steam power plant in 
service burning gas under boilers, and a 
large saving is contemplated in using gas 
power. 


General Electric Company’s Fuse 
Holders. 

The General Electric Company, Sche- 
nectady, N. Y., has perfected a new de- 
vice in the shape of a high-potential fuse 
holder. These fuse holders are designed 
to protect 2,300 and 6,600-volt systems, 
but can be made to suit special require- 
ments for higher voltage. They super- 
sede the “expulsion” type and will be 
used in the future on all General Electric 
switchboards requiring _high-potential 
fuses. The device is of small size and is 
said to be capable of rupturing more en- 
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ergy under short-circuit conditions than 
any other similar device heretofore placed 
on the market. 

The body of the holder consists of an 
insulated metallic chamber, into the up- 
per end of which is screwed a fibre tube. 
That part of the fuse located in the cham- 
ber is of smaller cross-section than the 
remainder to ensure rupturing at that 
point. The expansion of the gases formed 
by the arc in the chamber expels the fused 
metal and effectually opens the circuit. 

New fuses can be readily inserted in the 
holder by removing a screw plug located 
in the bottom of the bulb. 

The holder is connected in circuit by 
means of blades fastened to cither end, 
which fit into clips mounted on a base or 
switchboard panel. The advantages of this 
method of support will be readily under- 


stood. Spare fuse holders can be kept 
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on hand ready for the instant replace- 
ment of ruptured fuses. 

The complete device is compact, substan- 
tial, easy to handle, and may be located 
in any convenient place. The holders can 
be supplied in groups of two, three or four, 
mounted on bases or in single elements 
without bases for switchboard mounting. 

It is recommended that 2,300-volt hald- 
ers be spaced on twelve-inch centres and 
6,600-volt holders on eighteen-inch centres, 
unless barriers are used between them, in 
which case these distances can be made 
five inches and eight inches, respectively. 

The ampere rating corresponds to the 
continuous-current carrying capacity, and 
the rupturing point is approximately sixty 
per cent greater. Fuses for operating on 
small overloads can be made to order. 

The 2,300 and 6,600-volt fuse holders 
are made to carry 100 ampere fuses or 
smaller sizes. Holders of both voltages 
are furnished back-connected for switch- 
board use without bases and either back or 
front-connected on base singly or in groups 
with barriers. 
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New Type Direct-Current 
_ Wattmeter. 

The latest type of Duncan direct-current 
wattmeter possesses a number of advan- 
tageous features peculiar to itself, and 
demonstrating a great deal of forethought 
and study in the development of the in- 
strument. 

These meters are now guaranteed to 
have a driving torque of not less than 200 
millimetre grammes. This is said to be 
twenty-five per cent higher than any here- 
tofore used—that is, for a five-ampere size. 
The larger instruments have a correspond- 
ingly greater torque. The company claims 
that this meter is able to accurately meas- 
ure small loads under an absolute guaran- 
tee. 

The magnets have received special at- 
tention and are being put through an 
entirely new method of artificial aging, so 
that when they are assembled in the meter 
the maker guarantees them not to vary 
two per cent in three years, under normal 
conditions. An interesting test recently 
made on a five-ampere meter consisted in 
short-circuiting it through a twenty-am- 
pere fuse, or 300 per cent above its ca- 
pacity. After this operation had been re- 
peated about ten times the meter was 
tested, and the magnets were found to have 
lost only about two per cent of their origi- 
na] magnetism. 

The present design also embodies the 
visual bearing, which is owned by this com- 
pany, and which has proved itself very 
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popular with meter engineers. This de- 
sign enables a thorough inspection of the 
lower spindle point and sapphire jewel 
while the meter is in operation. This is 
a great saving of time, as it facilitates 
the removal and insertion of either or 
both the jewel and spindle point. 

Another feature of this meter is the 
switch method of compensating for fric- 
tion and vibration. Any range of com- 
pensation can be secured by the simple 
movement of a small lever over the con- 
tacts of a multi-point switch; and when 
once set and adjusted to conform to the 
immediate condition of affairs it is par- 
ticularly rigid and reliable, and there is 
no tendency of its being thrown out of 
calibration by short-circuits or rough han- 
dling. , 

This meter is manufactured by the Dun- 
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can Electric Manufacturing Company, La- 
fayette, Ind. The company is also placing 
on the market a new line of meters special- 
ly adapted for measuring the energy de- 
livered for heating purposes, such as is 
supplied to cooking utensils. These meters 
have special registering trains, reading in 
British thermal units. They are meeting 
with much success. 

The company expects to have ready in 
about sixty days a new line of discount 
meters which are absolutely automatic in 
their operation and take care of a sliding 
scale of discounts, depending upon the 
amount of'energy consumed. For example, 
the instrument can be set to automatically 
accomplish the following: when ten kilo- 
watt-hours have been consumed a discount 
of ten per cent will be given for the suc- 
ceeding ten kilowatt-hours, and when 
twenty kilowatt-hours have been consumed 
an additional ten per cent will be auto- 
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matically given on the third ten kilowatt- 
hours, and 80 on. 

An additional line of prediscount meters 
is also in preparation, which will be 
utilized in cases where discounts are given 
to special customers for power service. By 
a simple device within the meter the cen- 
tral station manager can set it for any 
predetermined discount which may be de- 
cided upon between his customer and him- 
self. This eliminates the trouble and dif- 
ficulty of taking care of various discounts, 
as it becomes a matter of taking the actual 
reading of the meter and using one rate 
per kilowatt-hour for all customers. 

Another special line of meters which the 
Duncan Electric Manufacturing Company 
is ready to furnish is equipped with regis- 
tering trains showing the equivalent of the 
amount consumed in dollars and cents. 

The accompanying illustration shows 
one type of the company’s standard kilo- 
watt-hour meters. 


CENSUS OF MANUFACTURES, 1905. 


ELECTRICAL MACHINERY AND APPARATUS. 


The director of the census announced 
to-day the result of the tabulation of the 
statistics of electrical machinery and ap- 
paratus for the calendar year 1904, form- 
ing a part of the census of manufactures 
of 1905, taken in conformity with the 
Act of Congress of March 6, 1902. The 
figures indicate that there has been a sub- 
stantial increase in this industry in the 
United States, as compared with the sta- 


tistics of 1900, which covered the fiscal 


year ending May 31. 
Comparative figures for 1905 and 1900 
are shown in the following summary: 
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The principal products are summarized 
as follows: 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


PUBLIC HEARING ON FRANCHISE FOR ATLANTIC TELE- 
PHONE COMPANY—On May 11 a public hearing will be held by the 
Board of Estimate and Apportionment in New York city, on the 
application of the Atlantic Telephone Company for a franchise to 
operate a telephone system in the city. 


CHARTER GRANTED FOR A SUBWAY SYSTEM IN PITTS- 
BURG, PA.—A charter has been granted to the Pittsburg Sub- 
way Company to construct a tunnel one mile long beneath the prin- 
cipal streets in down-town Pittsburg, Pa. It is understood that 
this charter conflicts at some points with rights which have already 
been given to the Flinn Company, granted under the name of the 
Freight Tunnels Company. 


TELEGRAPH, TELEPHONE AND CABLE COMPANY RE- 
CEIVER—Charles Myers, of Newark, N. J., has been appointed 
receiver for the Telegraph, Telephone and Cable Campany of 
America. The company is incorporated for $30,000,000. The lia- 
bilities are placed at $925,562, which is composed of unpaid assess- 
ments. The bill states that the company has a number of subsi- 
diary companies which are inactive. 


VIRGINIA ELECTRIC PLANT MERGER COMPLETED—The 
merger of all the electrical traction, light and gas properties in Nor- 
folk, Portsmouth, Berkeley and Suffolk. with the exception of the 
Bay Shore Terminal and Norfolk & Atlantic Terminal properties, 
into the $14,000,000 holding corporation known as the Norfolk & 
Portsmouth Traction Company, has been finally completed, and the 
merger becomes effective from June 1. 


MEXICAN STREET RAILWAY DEAL—The Canadian syndicate 
which recently purchased the electric railway lines in Mexico City 
has entered the city of Puebla, where it has purchased the properties 
of the Puebla Tramways Company. The system in that city will be 
electrified, and additions will be made to the line. It is probable 
that the electrical undertaking in Puebla will be organized under a 
separate company, and it is expected that some $6,000,000 will be 


expended in improvements. 


ELECTRICAL SECURITIES COMPANY TO BE ORGANIZED— 
It is announced that an electrical securities corporation is to be or- 
ganized, which, besides having a cash capital of several million dol- 
Jars, will own all the stock of Westinghouse, Church, Kerr & Com- 
pany. This corporation, besides conducting a general engineering 
and construction business through Westinghouse, Church, Kerr & 
Company, will also make investments in enterprises involving the 
use of electricity. John F. Wallace is to be the president of the com- 
pany, and his principal associates in the management have already 
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been selected. 


AN EXTENSIVE POWER CANAL ENTERPRISE—A company 
has been formed to build a canal from a point on the Niagara river 
at La Salle to the Devil’s hole, where a power-house capable of gen- 
erating 200,000 electrical horse-power will be built. It is proposed to 
make the canal navigable for lake boats. It is the intention of 
the company to deepen the channel of the Niagara river from Tona- 
wanda to the falls to accommodate vessels of the same draught 
which touch at the port of Tonawanda. Along the canal it is pro- 
posed to install industrial plants, among which will be a large steel 
plant. The power canal will be 200 feet wide and eighteen feet 


deep. 


CHICAGO WINS IN TUNNEL TAX CASE—In a decision involv- 
ing the power of the Chicago board of assessors to assess the fran- 
chises of the Illinois Tunnel Company in the street, the Supreme 
Court of Illinois has decided in favor of the city. The Illinois Tun- 
nel Company was assessed last year $1,500,000 on its tangible prop- 
erty. Under this decision and mandamus proceedings the board of 


assessors will be compelled to increase the assessed valuation to 
$15,000,000 or $20,000,000. It is also announced that the precedent 
set applies as well to the gas company, the electric lighting com- 
panies, the telephone companies, the telegraph corporations and the 
street railways. 


RAPID TRANSIT SUBWAY ESTIMATES--~-Testifying before a 
commission appointed to hold public hearings as to the necessity of 
building on several routes designated by the Rapid Transit Com- 


mission, City of New York, as provided by law, George S. Rice, chier | 


engineer of the permanent commission, gave the estimated cost of 
all the subways on the nineteen routes approved by the commission 
as $450,000,000. He said that a subway in Third avenue would cost 
$39,000,000 and would probably carry 600,000 passengers a day. A 


subway up Seventh and Eighth avenues, he said, would cost $40,000,- 


000. Cost of municipal operation he estimated at sixty per cent of 
gross receipts, while the present subway is being operated by a pri- 
vate corporation at fifty per cent. 


NEW OREGON POWER PLANT—Contracts have been let for 
building what will be one of the largest power development plants 
in Oregon, on the Deschutes river, at a point near Shear bridge, 
about thirty miles south from The Dalles. This project, which is 
under direction of the Interior Development Company, contem- 
plates the development of 50,000 horse-power for the generation of 
electricity, and it will cost in the neighborhood of $200,000. A. 
Welch, of Portland, is president of the Interior Development Com- 
pany, which was incorporated recently, and E. P. McCornack, of 
Saiem, is secretary. A contract for all work has been awarded to 
Van Dyne & Brown, of the Tygh Valley Company, and a force of 
men has already begun building bunkhouses and tool sheds, prepara- 
tory to starting the construction of the dam across the Deschutes. 
When all is in readiness, all the available labor in that section will 


be put to work on the big dam. 


NEW COMPANY TAKES OVER LINES—For the purpose of 
taking over the Appleyard lines the Indiana, Columbus and Eastern 
Traction Company was incorporated in Columbus recently by W. 
Kelsey Schoepf and others with a capital stock of $1,000,000. This 
company will take over the Tucker-Anthony and Appleyard roads, 
recently acquired by the Schoepf syndicate. These extend from 
Zanesville, through Columbus, Springfield and Dayton to Rich- 
mond, where they connect with the Indiana properties of the Schoepf 
syndicate, thus making a through traction line between Zanesville 
and Terre Haute. This will make the longest operating traction 
company in the country. Mr. Schoepf has announced that the new 
company will build a line between Dayton and Richmond. All ne- 
gotiations for the purchase of the Dayton and Western have been 
dropped, and a new road will be built, following the National pike. 


KINGS RIVER, CAL., TO BE HARNESSED—Over $8,000,000 
will be spent in the development of power on the upper waters of 
the Kings river by a syndicate known as the Kings River Power 
Company, and backed by E. H. Rollins, of Boston, and N. W. Harris 
& Company and Ladenburg, Thalman & Company, of New York. 
There will be four separate plants, each to cost $2,000,000. The first 
will be on the river between Trimmers and Maxons, to which point 
the county road already reaches. The second will be at the junc- 
tion of Mill Creek with the river; the third at the junction of the 
Middle and South Forks, and the fourth at the junction of Boulder 
Creek with the South Fork. The latter point is the final point of 
the Ellery survey for the state highway. Already the corporation 
has a large force of men at work building thirty miles of rock bal- 
lasted highway at a cost of over $100,000 from Trimmers to the junc: 
tion of the Middle and South Forks. According to F. C. Finkle, 
chief engineer of the company, all the power to be developed is to 
be used in the San Joaquin Valley’s development. 
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ELECTRIC LIGHTING. 


ST. PAUL, MINN.—Farmington has granted an electric lighting 
franchise. 

NORWOOD, MASS.—Norwood has appropriated $25,000 for 
installing an electric light plant. 


GARFIELD, N. J.—The Garfield Council has signed a five-year 
contract for lighting with the Public Service Corporation. 


PRATT, KAN.—The common council of Pratt has granted a 
twenty-year franchise to the Pratt Ice and Light Company. 


ALVIN, TEX.—An electric-lighting franchise has been granted 
to Henry Womople and H. H. Ford. Work must begin within six 
months. 


TRUMANSBURG, N. Y.—The electric plant located at Tayhanic 
Fails is now in operation, furnishing light and power to Trumans- 
burg, Interlaken and Ovid. 


MACKAY, IDA.—The Big Lost River Mining Company, Limited, 
has been granted a franchise by the Mackay city council to construct 
an electric lighting system. 


CANTON, OHIO—The Canton Light, Heat and Power Company 
was the successful bidder for the contract for lighting the Canton 
city streets. A ten-year contract was granted. 


SPRINGFIELD, ILL.—The Pecatonica River Power Company, 
of Freeport, has certified to the secretary of state an increase of 
capital stock from $5,000 to $100,000. 


LINTON, IND.—At a meeting of the city council the city attor- 
ney was instructed to prepare an ordinance ooking to the sale of 
the municipal light plant to the highest bidder. 


NIAGARA FALLS, ONT.—The plans of the Niagara- Welland 
Power Company for its transmission line for Niagara power to 
western Ontario have been fi'ed in the Guelph registry office. 


SUMPTER, ORE.—By unanimous vote the Sumpter council 
has granted the Oregon Electric Power Company the franchise 
sought to supply Sumpter and vicinity with electric light and power. 


PITTSTON, PA.—The Pittston Light, Heat and Power Company 
has been awarded the contract to light the streets of Pittston for a 
term of five years. The price for arc lamps is $50 per annum and 
$17 for incandescent lights. 


BRIN, TENN.—A franchise has been granted to the Erin Elec- 
tric Light and Illuminating Company by the Quarterly County Court 
for a period of ninety-nine years, to establish and maintain an 
electric light plant at Erin. . 


HYATTSVILLE, MD.—By a vote of ninety-eight to eighty-five 
the bill recently submitted by the state legislature, to authorize the 
muyor and council of Hyattsville to issue bonds in the sum of 
$12,000 for the installation of an electric APANE plant, was ratified 
at a special election. 


SPRINGFIELD, OHIO.—A deal is being fostered by which the 
People’s Light, Heating and Power Company, owned by Columbus 
men, and the Home Light, Heat and Power Company, owned by 
E. S. Kelly, are to be merged and controlled by a new company 
which is being organized. 


PROVIDENCE, R. I.—The Wickford Light and Water Company, 
having purchased all rights from Stillman Saunders, Browne Lock- 
wood, Walter Greene and S. P. Kelly, will establish an electric 
lighting system at Saunderstown that will be in operation by the 
opening of the coming summer season. 


UTICA, N. Y.—At the annual meeting of the Utica Gas and 
Electric Company the following were chosen directors: Anthony N. 
Brady, William E. Lewis, Samuel A. Beardsley, John F. Maynard, 
Charles S. Symonds, Charles B. Rogers, William T. Baker, M. Jesse 
Brayton and Winthrop Coffin, of Boston. 


WEST UNITY, OHIO—The Electric Light company stockholders 
have elected the following directors: A. M. Miller, J. H. Miller, 
Charles Arnold, J. A. Hollington, W. H. Held, L. I. Charpiot, L. L. 
Mann. They elected: president, A. M. Miller; vice-president, J. A. 
Hollington; secretary and treasurer, L. P. Charpiot. 


NEW WESTMINSTER, B. C.—H. M. Burwell has been granted 
5,000 inches of water in the Lillooet river. Mr. Burwell appeared 
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on behalf of the Burrard Flume company. This concern intends to 
locate large power works at the point where Kanaka creek runs 
into the Fraser river, a short distance above Port Haney. 


KANSAS CITY, MO.—The city council at Poteau has granted a 
twenty-year franchise to R. C. Alexander, of Abeline, Tex., for an 
electric light and power system in that city. The Fort Gibson light 
plant has been purchased by P. L. Pyle, and the plant will be 
enlarged at once to meet the requirements of the town. 


CINCINNATI, OHIO—The Cincinnati Light, Heat and Power 
Company, the recently-incorporated company which is to apply for 
a franchise to supply electricity to users in that city, has been 
formally organized. The officers are: president, H. H. Bechtel; sec- 
retary-treasurer, C. W. Cole. The directors are Cyrus E. Mead, E. R. 
Stearns and G. W. Mallon. 


PATERSON, N. J.—Announce'mnent was mate at the annua! 
meeting of the directors of the Public Service Corporation in 
Newark that cheaper rates for electricity and gas will prevail. 
After May 1 the rate for electricity will be reduced to twelve cents 
a kilowatt-hour through Essex, Hudson and Passaic counties. The 
present rate is thirteen cents. . 


DENVER, COL.—The Denver Gas and Electric Company has 
determined to ask of the people a new twenty-year franchise, under- 
taking to pay to the city therefor the sum of $1,000,000 in quarterly 
instalments, and to reduce its charges for electric light, beginning 
with nine cents per kilowatt-hour. The ordinance will be submitted 
to a vote of the qualified electors. 


OTTAWA, KAN.—By a vote of six to one the city of Ottawa 
decided to take over the municipal water and electric light plant. 
Bonds in the sum of $150,000 were authorized for purchase and 
improvement. Seventy thousand dollars of this goes for purchase. 
All the negotiations are concluded for the purchase and the transfer 
will probably be made in sixty to ninety days. 


PHILADELPHIA, PA.—Pittsburg men are said to have been 
looking over the field with the view of establishing a large electric 
light plant to furnish light to the towns between Wilmerding and 
werry, along the Pennsylvania Railroad, and power for trolley \ines 
and other purposes. It is stated the company has had inducements 
enough. to launch the venture, which will call for the expenditure 


of at least $600,000. 


DARBY, PA.—At a meeting of the Darby borough council the 
ordinance granting the franchise for the erection of an electric 
light and power plant was adopted on final reading. The Phila- 
delphia Suburban Electric Light Company promised to formulate 
plans without loss of time. It is provided in the ordinance that ten 
arc lights are to be given to the borough free and that the fixed rate 
to private consumers shall be low. 


LANCASTER, PA.—The electric plants of the Lancaster Valley 
Electric Company, at Manheim and Mount Joy, have been sold b) 
the Commonwealth Trust Company, trustee of the first mortgage 
bonds. The bonded indebtedness, with accrued interest, is about 
$65.600. The plants were bought by C. T. Leland and Dr. Henry 
V. H. Stoever, of Philadelphia, for $20,800. The bond-holders will 
get a twenty-five per cent dividend on their investment. 


MARTINSVILLE, VA.—At a recent meeting of the Martinsville 
town council the rates at which electric power and lights are to be 
sold were fixed upon a sliding scale, ranging from $20 per horse- 
power to parties taking as much as seventy-five horse-power, up to 
$42.50 per horse-power to parties taking one horse-power. Lights 
range from twenty cents per month each to parties taking ten or 
more up to fifty cents per month to those taking one light. The city 
engineer expects to have the plant in operation early in May. 


DENVER, COL.—The Northern Colorado Power Company. 
which has purchased a coal mine at Lafayette and will build an 
electric power plant at that town for the purpose of supplying the 
towns and mines in northern Colorado and the southern part of 
Wyoming with light and power, has been incorporated and the 
plant will soon be erected. It is believed that the McMillan syndi- 
cate, which owns the Denver Gas and Electric Company, the Pueblo 
lighting plant and several plants in the East. is backing the proposi- 
tion. 
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PERSONAL MENTION. 


MR. MAX LOEWENTHAL, the well-known consulting electrica) 
heating engineer delivered a lecture on “Household Uses of Elec- 
tricity,” before the Stevens Club, of Newark, N. J., on Friday even- 
ing, April 27. During the lecture a number of articles were cooked 
by the electrical utensils. 

MR. MANUEL M. REID has been appointed superintendent of 
the city lighting plant, Columbus, Ohio. Up to a little more than 
a year ago Mr. Reid was master mechanic of the Appleyard lines, 
with which he was connected for five years. Previously he had been 
master mechanic for the Atlantic & Danville Railway, and before 
that, division master mechanic for the Norfolk and Danville 
divisions of the Southern Railway. 

MR. ALEXANDER B. HENDERSON’S ‘daughter, Miss Ella 
McLeod Henderson, and Mr. David Joseph Gilmartin were married 
on Wednesday of last week at the Church of the Holy Name, Ninety- 
sixth street and Amsterdam avenue, New York city. There was a large 
attendance of friends at the church, and a reception followed at 
Mr. Henderson’s residence in West 103d street, at 8 P. m., the mar- 
riage taking place at 7.30 P. M. Mr. Henderson is connected with 
the American Circular Loom Company, and has a wide acquaintance 


in the electrical field. 

MR. MARSDEN J. PERRY, president of the Narragansett Elec- 
tric Lighting Company, Providence, R. I., is a director of the new 
Night and Day Bank; which opened its doors for business in New 
York city on Monday, April 30, at the corner of Fifth avenue and 
Forty-fourth street. Mr. John C. Tomlinson, the well-known attor- 
ney, is also a member of the board of directors, and Mr. G. L, Wil- 
merding, brother of Mr. C. H. Wilmerding, of Chicago, formerly 
president of the National Electric Light Association, is night mana- 
The bank is to be open at all hours, night and day, except 
It starts business with a capital of $200,000 


ger. 
Sundays and holidays. 
and a surplus of the same amount. 

MR. JOHN J. MAGILTON, auditor of the Schenectady (N. Y.) 
Illuminating Company and the Mohawk Gas Company, has resigned, 
and in a short time will take up his duties as assistant to President 
E. L. Ashley, of the Hudson River Water Power Company, with 
offices at Albany, N. Y. Mr. Magilton went to Schenectady, January 


1, 1900, as auditor of the Schenectady Railway Company and the- 


Schenectady Illuminating Company. He is a member of the Na- 
tional Street Railway Accountants’ Association, and has been vice- 
president and a member of the executive committee for two terms. 
MR. JOHN C. REILLY, who was recently elected vice-president 
of the New York & New Jersey Telephone Company, was presented 


with a handsome Jurgenssen watch, with chain and charm, and a 
chest of silver, on Saturday, April 


14, by fifteen or twenty gentlemen, 
representing the various depart- 
ments of the New York & New Jer- 
sey Telephone Company, who had 
terved under the direction of Mr. 
Reilly during his capacity as gen- 
cral manager. The presentation 
was made in Mr. Reilly’s office at 81 
Willoughby street, Brooklyn, N. Y., 
Mr. Frank W. Conn, division plant 
superintendent, making the presen- 
tation on behalf of his associates. 
Mr. Reilly was taken completely by 
surprise, but recovered himself 
sufficiently to make an appropriate 
reply to the complimentary speech 
made by Mr. Conn. The matter 
was so quietly and carefully han- 
dled that none of the people of the departments other than those 
who had formerly reported to Mr. Reilly had any knowledge of the 
fact that the presentation was to be made. After the presenta- 
tion the delegation individually expressed to Mr. Reilly their re- 
grets at the severance of their personal relations by virtue of the 


recent changes. 


MR. JOHN C. REILLY. 


ELECTRICAL SECURITIES. 


The declines initiated by the news of the San Francisco disaster 
kept up with more or less consistency during the past week. The 
fall in the price of United Railroads of San Francisco and other 
tractions accompanied a decline in the speculative value of Consoli- 
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dated Gas, due to the latter’s lessened dividend announcement. The 
stimulation which has taken place, however, in the matter of rebuild- 
ing the devastated city, it is thought, will bring values to a nor- 
mal condition. The report for the March quarter from the United 
States Steel Corporation reflects a very satisfactory condition of 
affairs, and is an index of the general prosperity and continued 
activity in that industry. This is, by the way, a more or less 
accurate indication of the general state of affairs industrially, and 
points to the undisputed fact that tWe inherent stability of invest- 
ment is greater to-day than at any previous time in the history of 


the country. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 28. 


New York: Closing. 
Allis-Chalmers cOMmmMON................0000: 20 
Allis-Chalmers preferred.................... 50 
Brooklyn Rapid Transit..................... 73 
Consolidated GaS........... 02. ccc ec eee 133 
General Blectric........... ccc ccc eee eee ees 162% 
Interborough Rapid Transit................. 222 

160 


Kings County Electric..................00.. 
Mackay Companies (Postal Telegraph and 


Cables) COMMON......... cc cece cence eees 61% 
Mackay Companies (Postal Telegraph and 
Cables) preferred...............0 ccc eee 71% 
Manhattan HElevated................ eee 150 
Metropolitan Street Railway................ 109% 
New York & New Jersey Telephone........ 141 
Western Union........ssesssssessesseoseses 923 
150 


Westinghouse Manufacturing Company...... 


The stockholders of the Interborough Rapid Transit Company 
will hold their annual meeting in New York city on May 9. Ata 
special meeting of the stockholders on April 27, the proposed amend- 
ment of the charter dividing the directors into three classes, to 
hold office one, two and three years, respectively, was adopted. 

The directors of the Consolidated Gas Company have declared 
a quarterly dividend of 1 per cent on the capital stock, payable 
June 15. This is a reduction of 1 per cent from the previous pay- 


ment made March 165 last. 


Boston: Closing 
American Telephone and Telegraph......... 135 
245 


Edison Electric I}luminating................ 
Massachusetts Electric...................06. 66 
New England Telephone.................... 138 © 
Western Telephone and Telegraph preferred. ..89 


Coupons from the 5 per cent, three-year gold coupon notes of 
the American Telephone and Telegraph Company, by their terms 
payable on May 1, 1906, at the office of the treasurer in the city of 
New York, or, at the holder’s option, at the office of the treasurer 
in the city of Boston, will be paid in New York by the Manhattan 
Trust Company, 20 Wall street, or in Boston by the National Bank 
of Commerce, Sears Building. 

The income account of the Massachusetts Electric Companies for 
the quarter ended March 31, 1906, is as follows: gross, $1,458,399; 
expenses, $1,103,037; net, $355,362; charges and taxes, $407,398, leav- 
ing a deficit of $52,036; reserve, $38,802; total deficit, $90,838, as 
compared with $221,638 for the corresponding quarter of 1905. 


Philadelphia: Closing 
Electric Company of America.............. 11\% 
Electric Storage Battery common........... 69°, 
Electric Storage Battery preferred.......... 69% 
Philadelphia Electric..................0008. T% 
Philadelphia Rapid Transit................. 25% 
United Gas Improvement................... 9114 


The Electric Company of America has issued its annual report 
for the year ended December 31, 1905. The income account is as 
follows: total income, $539,190; charges to subsidiary campanies, 
$42,654, leaving a balance of $496,536; expense of management and 
dividends, $341,110, leaving a surplus of $285,505; previous surplus, 
$772,223, a total of $927,649. This compares with a surplus of $772,- 
223 for the previous year. At the annual meeting of the company 
H. S. Kerbaugh was elected a director to succeed Edward D. 


Toland. The other directors were reelected. 
Chicago: Closing. 

Chicago Telephone......................000- 101 
Chicago Edison Light...........:.......... 145 
Metropolitan Elevated preferred............. 68 
National Carbon common................... 9114, 
National Carbon preferred.................- 122% 
Union Traction common............. BN tee ade 5 

¢ 15 


Union Traction preferred.................4 
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OBITUARY NOTICES. 


MR. ROBERT E. DRAKE, general counsel of the Niagara, Lock- 
port & Ontario Power Company, was killed by a railroad train on 
Saturday evening, April 21. Mr. Drake was also a director of the 
power company. 


MR. H. J. W. DAM, a well-known newspaper man, died in Havana, 
Cuba, on Thursday, April 26. gMr. Dam was a native of San Fran- 
cisco, Cal., a graduate of the University of California, and was at 
one time executive secretary to Governor Stoneham. He achieved 
considerable recognition as a writer and playwright, several of his 
plays having had long and successful runs. In the technical field 
Mr. Dam contributed a number of highly interesting articles relating 
to celebrities and also concerning investigations into the lost arts. 
He was a man of very genial disposition, and was held in great affec- 
tion by men in every walk of life. His friends in the electrical fra- 


ternity, where he possessed many, will deeply deplore his death. He 
is survived by a widow and two sons. 


MR. ROBERT J. SHEEHY died at the Post Graduate Hospital, 
New York city, on Thursday, April 26, in his sixty-fourth year. Mr. 
Sheehy was one of the very well-known electrical engineers and 
inventors whose careers started in the earliest days of electrical 
development, and whose versatility in invention gave him the name 
among his associates of “the prolific inventor.” Mr. Sheehy was the 
inventor of the “Telotype,” a printing telegraph system; an auto- 
matic signal system for electric and steam railways, an automatic 
system for third-rail electric railways, a multiple unit control Sys- 
tem, an automatic sectionalizing system for power rails, an auto- 
matic electromagnetic graduated brake system, an automatic point 


locking and unlocking system, and a station selector telegraph sys- 
tem. 


MR. HENRY E. HAWLEY, general manager of the Hudson River 
Telephone Company, died suddenly on Friday morning, April 27, at 
his home in Albany, N. Y. Mr. Hawley was one of the best-known 
citizens of Albany, and his sudden death was a great shock to a 
host of friends. Mr. Hawley was born in Troy, N. Y., August 16, 
1862. He was educated in the public schools of Troy, and took a 
course at the Troy Business College. His first work was for the 
New York Central & Hudson River Railroad, at Troy, where he 
filled a clerical position. He was with the railroad company for 
three years, when he took a position in the John G. Myers store 
at Albany. He remained there until 1891, when he moved to But. 
falo to take a position with Barnes, Hengerer & Company’s dry- 
goods establishment. Later he became connected with the telephone 
company, and was assistant to General Manager A. B. Uline, whom 
he succeeded on January 1, 1892. Mr. Hawley was a member of the 
Albany Club, the Troy Club and the Transportation Club, of New 
York. The funeral, which was held on Sunday afternoon, April 29, 
was attended by representatives of the different departments of the 


Hudson River Telephone Company and by a number of prominent 
telephone men from New York city. 


EDUCATIONAL. 


SUMMER COLLEGE FOR ARTISANS AT THE UNIVERSITY 
OF WISCONSIN—The sixth annual session of the summer school for 
artisans held under the direction of the College of Engineering of 
the University of Wisconsin, begins on June 25, continuing for a 
period of six weeks. Courses of study are offered in the following 
subjects: Engines and boilers, applied electricity, mechanical draw- 
ing and machine design, materials of construction, fuels and lubri- 
cants, shop work, and manual training. The instructional force is 
taken from the regular faculty of the College of Engineering, and 
the entire laboratory and shop equipment belonging to the college is 
used by the students in the summer school. The requirements for 
admission do not extend beyond a working knowledge of English 
and arithmetic. A bulletin describing the work will be sent on appli- 
cation to Frederick E. Turneaure, dean of the College of Engineering, 
Madison, Wis. 
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NEW INCORPORATIONS. 
ST. PAUL, MINN.—Akeley Telephone Company. $15,000. 
LINCOLN, NEB.—Silver Creek Telephone Company. $25,000. 
MADISON, WIS.—Pulaski Telephone Company, Pulaski. $800. 
BURLINGTON, VT.—Ryegate Light and Power Company. $25,000. 


HARRISBURG, PA.—Bald Eagle Telephone Company, Howard. 
$15,000. 


LINCOLN, NEB.—The Sargent Independent Telephone Com- 
pany. $1,000. 


WILKESBARRE, PA.—Pittston Light, Heat and Power Com- 
pany. $150,000. 


WILMOT, OHIO.—Valley Telephone Company. Increased from 
$1,000 to $5,000. 


WARSAW, N. Y.—The village of Pike has voted to install an 
electric light plant. 


GUTHRIE, OKLA.—College Corner Rural Telephone Company, 
of Hennessey. $400. 


MADISON, WIS.—Brown County T 


elephone Company. Increased 
from $10,000 to $20,000. 


CHICAGO, ILL.—North Shore Electric Company. Increased from 
$1,250,000 to $3,000,000. 


LINCOLN, NEB.—Valparaiso Telephone Company. $25,000. In- 
corporators: A.C. Abbott and C. H. Wood. 


LINCOLN, NEB.—Solon Telephone Company. $25,000. Incor- 
porators: George B. Hendricks, A. M. Malone. 


HARRISBURG, PA.—A!bion Light and Power Company. $5,000. 
Directors: R. P. Flower, E. M. Flower and J. R. Flower. 


PALESTINE, TEX.—The Palestine Electric Light Company has 
been granted a new fr 


anchise for fifty years, dating from April 9. 
MADISON, WIS. 


—The Individual Telephone Company, Highland. 


$800. Incorporators: John J. Yerke, Joseph Richter and J. F. 
Lohrs. 


JACKSON, MICH.—The Grass Lake & Sharon Telephone Com- 


pany. $1,000. Directors: W. G. Alber, John Lemm and Ashley L. 
Holden. l 


GUTHRIE, OKLA.—Myrtle Rural Telephone Company, of Hen- 


nessey. $480. Incorporators: J. R. Fowler, W. D. Frakes and T. E. 
Howard. 


LANSING, MICH.—The Thornapple Power and Electric Com- 
pany, of Grand Rapids. Increase in capital stock from $1,000 to 


$100,000. 

SIOUX FALLS, S. D.—Brookings & Sioux City Railway Company. 
To construct an electric line between Brookings and Sioux Falls. 
$100,000. 


AUSTIN, TEX.—The Southwestern Telegraph and Telephone 


Company, of New York. Increase of capital stock from $7,000,000 to 
$10,000,000. 


HARRISBURG, PA.—Dunbar Electric Company. To furnish 


electricity to the citizens of Fayette county, especially those of 
Dunbar. $5,000. 


PHOENIX, N. Y.—The plant of the Phoenix Fuel, Light and 


Water Company has been sold to New York capitalists at a price 
said to be $150,000. 


HOLDENVILLE, I. T.—William Dunn has placed in operation 


his new $250,000 electric light plant. The town has been in dark- 
ness for six months. 


COLUMBUS, OHIO—Doe Run Telephone Company, Scio. $500. 


Incorporators: A. N. McCombs, H. W. Henderson, F. S. Edgar, W. 
B. Turney and W. N. Henderson. 


MADISON, WIS.—La Crosse Hydro-electric Light and Power 


Company. Changed to La Crosse Water Power: Company. Capital 
increased from $1,000,000 to $5,000,000. 


AUSTIN, TEX.—Sulphur Springs & Peerless Telephone Company, 
of Sunny Slope, Hopkins county. $400. Incorporators: Henry 
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Hurley, Ed. B. Beck, W. T. Hardaway, A. L. Hurley, M. Pogue, T. E. 
Williams and Perry Conally. 


LOS ANGELES, CAL.—Southern Nevada Light and Power Com- 
pany. $150,000. Directors: U.S. G. Todd, George J. Dippe, J. A. 
McNabb, T. B. Wilkinson, B. F. Roebrig. 


SPRINGFIELD, ILL.—Milistadt Telephone Company, Millstadt. 
$1,200. Incorporators: F. W. Krechner, S. C. Sauthof and A. C. 
Kern, George D. Bardon and N. Leonard. 


MUSKEGON, MICH.—The Grand Rapids-Muskegon Power Com- 
pany is preparing to put in a second 6,000-horse-power dam at 
Croton, Newaygo county, to cost $500,000. 


AUSTIN, TEX.—Northwest Toll Line Company, of Dallas. To 
construct and operate telephone lines. $25,000. Incorporators: 
A. A. Miller, A. A. Marrs and L. J. Weaver. 


MADISON, WIS.—The Attica Mutual Telephone Company, At- 
tica, Green county. $10,000. Incorporators: Oliver S. Jones, Her- 
bert E. Ludington and Chauncey T. Bartlett. 


JEFFERSON CITY, MO.—California Telephone Company, of 
California. $9,000. Incorporators: T. J. Buchanan, A. W. Farnall, 
Fred Himpel, James L. Buchanan and others. 


GUTHRIE, OKLA.—The Mountain Park Telephone Company, of 
Mountain Park. $5,000. Incorporators: W. W. Watson, C. E. Jecks, 
D. A. Giles, T. C. Moessner and J. C. Watson. 


COLUMBUS, OHIO—Malinta Mutual Telephone Company, Malin- 
ta. $5,000. Incorporators: J. L. Rentz, P. Heckler, Jr., L. S. Hall, 
Frank Orthwein, W. M. Decks and Fred Hefflinger. 


LANSING, MICH.—Grand Rapids-Muskegon Water-Power Elec- 
tric Company. Changed to Grand Rapids-Muskegon Power Com- 
pany. Increase of capital from $1,000,000 to $3,000,000. 


KAUKAUNA, WIS.—The Kaukauna Gas, Electric Light and 
Power Company. $100,000. Incorporators: William W. Allis, Charles 
S. Carter and Charles E. Canright. Main office, Milwaukee. 


RUTLAND, VT.—The Boltonville Electric Company. $25,000. 
Incorporators: M. F. Sargent, Robert Farquharson, George H. Roben, 
F. J. Tewksbury, James W. Cragie, C. H. Taplin and H. W. Goodine. 


MINNEAPOLIS, MINN.—Beltrami Electric Light and Power 
Company, Bemidji. $50,000. Incorporators: W. G. Schroeder, C. W. 
Warfield, A. A. Warfield, Bemidji; C. F. Schroeder, Grant Valley; 
F. M. Schroeder, Lake Hattie. 


ALBANY, N. Y.—South Hannibal Telephone Company. To 
operate between Hannibal, Granby and Bowens Corners. $1,800. 
Directors: P. A. Welling, Grant B. Wilson, Ernest W. Rice, George 
H. Wolvin, Walter C. Matteson. 


GUTHRIE, OKLA.—Shattuck Electric Light and Power Com- 
pany. $3,000. Incorporators: W. G. Sears, R. A. Moody and J. E. 
Wing, of Shattuck; W. P. Graham and O. M. Spencer, of St. Joseph, 
Mo. 


LINCOLN, NEB.—The Bohemian Mutual Telephone Company. 
$600. Incorporators : J. K. Vlach, Frank Musil, Vaclav Vlach, J. V. 
Dostal, George Frie, Anton Karnik, Frank J. Hanzel, William Uher, 
V. J. Tichota, Frank Stecher and Sebasta Sladovnik. 


HENDERSON, KY.—Evansville & Henderson Traction Company. 
$10,000. Incorporators: H. W. Richardson and J. E. Bohannon, of 
Louisville; A. L. Rich, of Cincinnati; C. C. Ennis, of Pittsburg; C. H. 
Butler, of Evansville; E. G. Reitman, of New Albany; J. Pritchard, 
of Evansville. 

RALEIGH, N. C.—North Carolina Electric Company, of High 
Point. For the purpose of constructing interurban electric rail- 
ways within a radius of fifty miles of High Point. $1,000,000. 
Incorporators: Dee Allen, of Condor, Montgomery county; Daniel G. 
Griswald, of Condor, and Melvin C. Hard, of Philadelphia. 


PORTLAND, ME.—Continental Public Utilities Company. For 
the purpose of constructing, owning and operating electric plants 
and gas works for generating light, heat and power, and for other 
purposes. $12,500,000. Officers: President, Millard W. Baldwin, of 
Portland; treasurer, Clarence E. Eaton, of Portland. 


HARTFORD, CONN.—The Tri-City Railway and Light Company. 
$1,000. Stockholders: Harry R. Tobey, J. Norris Miller, Harold 
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Imbrie, Victor Innes, George H. Burritt, James T. Woodward, Harry 
S. Collette and Thomas C. Gillespie, all of New York city; Morris 
K. Parker, of New Canaan, Conn., and Edwin H. Hatch, of Maple- 
wood, N. J. l 


CANTON, OHIO—Sandy Valley Telephone and Electric Company, 
of Alliance. $50,000. To operate an independent telephone system 


. in the Sandy valley with centrals at Malvern, Waynesburg, Magnolia 


and other towns. Incorporators: A. S. Hillhouse, Morton Perdue, 
W. M. Welker, of Canton, and Ray S. Kaylor and Franzo D. Miller, 
of Alliance. 


HUBBARD CITY, TEX.—The Union Central Light and Ice 
Company, of Hubbard City. To construct, equip, operate and main- 
tain electric lighting and ice-making plants, ete. $35,000. Incor- 
porators and officers: president and manager, W. August Bass, Hub- 
bard City; first vice-president, J. E. Waller, Hubbard City; second 
vice-president, J. M. Carroll, Hubbard City; attorney, Hon. W. E. 
Spell, Hillsboro; architects and supervising engineers, Allen & Scott, 
Waco. 


RALEIGH, N. C.—Greensboro & High Point Interurban Railway 
Company. To build a line or Hines between Greensboro and High 
Point; High Point and Thomasville; Greensboro, Kernersville and 
Winston-Salem, or between High Point and Winston-Salem; Greens- 
boro, Gibsonville and Burlington, or between Greensboro and any 
other town within fifty miles thereof. $300,000. Stockholders: W. 
D. Pender, E. W. Walcott, Henry K. Walcott and J. W. Perry, of 
Norfolk; James H. Dawes and H. B. Hodge, of Philadelphia. . 


VINCENNES, IND.—Vincennes Traction and Light Company. 
To operate traction lines in Vincennes, Bruceville, Bicknell, Oak- 
town, Freelandville, Decker, Monroe City, all in Knox county; 
Princeton, in Gibson county; Washington, in Daviess county; Car- 
lisle and Sullivan, in Sullivan county; and interurban lines con- 
necting such cities over public highways and through private fields; 
to supply electricity and steam for light, heat and power for the 
cities named. $200,000. Directors: Benjamin G. Hudnut, Terre 
Haute; Charles A. Gordon, Terre Haute; William Foley, St. Louis, 
Mo.; Morris Hudnut, Terre Haute; George Henry, Vincennes. 


TELEPHONE AND TELEGRAPH. 


TRUITT, VA.—The Camp Manufacturing Company has installed 
a telephone line from DeWitt to Franklin via Emporia. 


TORONTO, CANADA—The Grand Trunk Railway has decided 
to spend $300,000 in equipping its lines with telephones. 


ALBION, N. Y.—The Bell Telephone Company is about to place 
its wires and cables in underground conduits at a cosf of $28,000. 


NEWBURGH, N. Y.—The Hudson River Telephone Company has 
decided to erect a new line of poles along the Little Britain road. 


MILTON, ORE.—The Milton Rural Telephone Company has elect- 
ed the following directors: C. E. Simonds, William Forsythe, J. B. 
Saylor. 


SPRINGFIELD, MO.—Springfield is to have a second telephone 
system. The Santa Fe Construction Company will invest $200,000 
in a new plant. 


SARATOGA SPRINGS, N. Y.—The Commercial Union Telephone 
Company is planning improvements to its local service which will 
double its capacity. 


KEYSVILLE—The Southern Bell Telephone Company is secur- 
ing right of way for a line from Danville to Richmond. A station 
will be erected in Keysville. 


NEW ORLEANS, LA.—The Cumberland Telephone and Tele 
graph Company has let a contract for the construction of a new 
telephone exchange in Algiers. 


CANON CITY, COL.—The Colorado Telephone Company has 
awarded the contract for its new telephone exchange. The building 
will cost, when complete, about $10,000. 


BEAUMONT, TEX.—The annual meeting of the Beaumont Tele- 
phone Company was held recently and resulted in the reelection 
of the old board of directors and officers. 

SPOKANE, WASH.—The Pacific States Telephone Company plans 
to spend about $50,000 in making its building on Wall street fire- 
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year. 


JULESBURG, COL.—A deal has been consummated whereby 
the ownership of the Independent Telephone Company has been 
transferred to Cripple Creek and New York parties. 


TERRE HAUTE, IND.—A mortgage for $1,000,000 has been filed 
by the Citizens’ Independent Telephone Company to cover a loan 
with which extensive improvements are to be made. 


WASHINGTON, D. C.—The secretary of the interior has author- 
ized the advertisement for bids for a telephone system in the Straw- 
berry valley country, Utah. About fifty stations will be put in. 


The improvements will extend over a period of possibly a 


CHARLESTON, ILL.—A company has been formed, with a 
capital of $1,500, to build a new country telephone line in Hickory 
and Morgan townships. H. L. O'Hair is president of the company. 


BALTIMORE, MD.—The highways commission has granted four 
permits to the Chesapeake & Potomac Telephone Company to extend 
its lines along the roads near Eklo, Freeland, Mount Carmel and 
Beckleysville, These new lines will be built at once. . 


DAVENPORT, IOWA--A bill of sale has been filed with the 
county recorder in which the Davenport & Tipton Independent Tele- 
phone Company transfers to the German Mutual Telephone Com- 
pany, of Clinton, Iowa, its rights in the town of Walcott. 


READING, PA.—The Pennsylvania Telephone Company is pre- 
paring to do a great deal of work this spring and summer. Many 
distant points are being connected up. The latest rural line is a 
twenty-mile circuit terminating at the Boyertown exchange. 


ERIÐ, KAN.—A deal has been closed by which the Erie Tele- 
phone Company has transferred all its telephone property in Neosho 
county to the Bell company. The exchanges at Erie, St. Paul and 
Stark were included in the sale, together with about 100 country 
lines. 


LEADVILLE, COLO.—The Colorado Telephone Company is to 
install a new, modern and up-to-date telephone system in the Lead- 
ville district and will construct a new building for a telephone 
exchange. There will be a reduction of rates that will average about 
twenty per cent. 


SIOUX CITY, IOWA—The Sioux City Telephone Company is 
installing 1,000 additional line selector switches at its exchange. 
The cost of the improvement will be $25,000. The company now 
has 2,500 telephones in operation, and the additional equipment will 
give it another thousand. 


RUSHFORD, N. Y.—The Rushford Telephone Company has sold 
a controlling interest in the local system to the Inter-Ocean Tele- 
phone and Telegraph Company. The Bell Telephone Company has 
purchased a controlling interest in the Belfast Telephone Com- 
pany and will soon install an all-night service. 


CLARKSBURG, W. VA.—The Sardis Telephone Company has 
elected the following directors: J. W. Gerrard, Silas Starks, Alex- 
ander Davisson, Marion T. Cunningham, Lloyd M. Hustead, John 
Robey, A. J. Michael, Michael Morris and A. W. Coffman. J. W. 
Gerrard was elected president. The company has over 100 miles 
of lines and intends to extend to Adamston. 


HUTCHINSON, KAN.—The Missouri & Kansas Telephone Com- 
pany will soon begin the construction of a new pole and wire line 
from Hutchinson to Pueblo, and from there to Denver. This will 
make continuous telephone service possible from Denver to Boston, 
via Hutchinson. The new line from Hutchinson to Denver will be 
heavy copper wire and will cost about $400,000. 


BESSEMER, ALA.—The North Johns Telephone Company, 
recently organized, has let the contract for the erection of a com- 
plete system. This line will connect with the Oak Grove and Short 
Creek lines, already in operation, and over a hundred of the prom- 
inent farmers and merchants in the lower end of Jefferson county 
and the upper end of Walker county will be in touch with each 
other. 


RISING SUN, MD.—At the annual meeting of the Cecil Far- 
mers’ Telephone Company, the following board of directors was 
elected for. the ensuing year: R. E. McClenahan, M. E. Kirk, R. 
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K. Rawlins, Edward Dorcas, Elwood Balderson, A. L. Duyekinck, 
Joseph Groves, Cecil Ewing and Carlton Kimble. The company has 
been granted a charter whereby its capital stock is increased from 
$30,000 to $60,000. : 


UTICA, N. Y.—The new Bell telephone plant at Camden, which 
is now in course of construction and which will accommodate 500 
subscribers, will be completed shortly after April 1. The Camden 
exchange will be up to date in every particular. Connecting with 
this exchange are several farmers’ lines. The company will pay 
special attention to this branch of telephone development, and the 
farming section for some miles adjacent to Camden will be well 
supplied with telephones. The company has made an arrangement 
with the weather bureau to obtain weather forecasts. 


JACKSON, MICH.—Within the next few weeks the Michigan 
State Telephone Company will begin the extension and improve- 
ment of the local service. This spring and summer 26,650 feet of 
aerial lines are to be added to the overhead system, and 6,835 feet 
of additional cable placed in conduits. In all, the company will 
spend $15,000 on local improvements. The new toll line between 
Jackson and Battle Creek is in service, as are the two recently-con- 
structed lines between Jackson and Hudson. Springport, Rives 
Junction, Tompkins and tributary systems are now in direct com- 
munication with Jackson. 


WILMINGTON, DEL.—The Delmarvia Telephone Company has 
consolidated with the Wilmington Electric Light and Power Com- 
pany under the corporate title of the Wilmington Light, Power and 
Telephone Company, with a capital of $1,250,000. The Delmarvia 
Telephone Company has installed an automatic system and the 
electric light company was recently given a city franchise. The 
officers of the new corporation are: president, Charles C. Kurtz; 
vice-president, George R. Webb, Baltimore; secretary and treasurer, 
Stanley Baker; Horace W. Gause, Samuel K. Smith, Alfred L. 
DuPont and Henry P. Scott, additional directors. 


SYRACUSÐ, N. Y.—General Manager Stevens, of the Central 
New York Telephone Company, states that thirty-eight miles of 
subway will be built in addition to about sixteen miles already con- 
structed. Miles of cable will be strung. A contract has been let 
for cable to cost $100,000. Subways and cables will cost about 
$325,000. Three stories will be added to the new building in Mont- 
gomery street at a cost of $100,000. A distributing station is being 
built in Sand street at a cost of $35,000. Between 500 and 600 poles 
will be taken down. The total expenditures of the company in 
Syracuse will be approximately $460,000. 


HILTON, N. Y.—At a recent meeting of the stockholders of the 
Hilton Telephone Company, it was voted not to sell the plant to 
the Bell Telephone Company, but to increase the amount of the 
capital stock from $8,000 to $15,000. At a meeting of the directors 
held immediately after the stockholders’ meeting, the president and 
manager, John E. Cooper, was given power to sell such proportion 
of the new stock as he thought advisable from time to time, and 
also to enlarge the plant and extend the lines. An additional 
switchboard and other improvements will be added to the central 
office, and active operations will soon be begun on the construction 
of new lines and the extension of others. 


NEW MANUFACTURING COMPANĻES. 


BUFFALO, N. Y.—The Niagara Electric Sign Company has been 
incorporated. The capital stock is $5,000. The directors are Wil- 
liam R. Huntley and George W. Ames, of Buffalo, and Joseph E. 
Montague, of Niagara Falls. 


TRENTON, N. J—The Excelsior Electric Protection Company 
has been incorporated with a capital of $200,000, to deal in electrical 
machinery. The incorporators are Harry A. Hood, Hampton De Ruth 
and Henry W. Phillips. 


NEW PUBLICATION. 


LOCATING FAULTS WITH THE WHEATSTONE BRIDGE— 
Herr Br. Bihm-Raffay has reprinted, in pamphlet form, his article 
entitled “Ueber Fehlerort-Bestimmung mit der Wheatstoneschen 
Briickenschaltung,.” which appeared in the Elektrotechnischer News 
keits-Anzeiger und Maschinentechnische Rundschau, February 1. 
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ELECTRIC RAILWAYS. 


WILMINGTON, DEL.—The directors of the Wilmington City 
Railway Company have awarded contracts for new equipment which 
will cost about $400,000. 


WOOSTER, OHIO—At a meeting of the Wooster city council a 
franchise was granted the Wooster-Mansfield Trolley Company. Con- 
struction will be begun soon. 


COLUMBUS, GA.—A movement is on foot at Columbus and in 
Eufaula, Aia., to build an electric railroad from the former city to 
Dotham, Ala., via Eufaula and Abbeville, Ala. 


CONCORD, N. H.—The contract for building the Hudson, Litch- 
field & Toff Falls Electric Railway has been let to the Hub Con- 
struction Company and work will be begun at once. 


PORTLAND, ME.—At the office of the railroad commissioners in 
Augusta articles of association were filed for the organization of a 
company to build an electric railway on Cape Elizabeth. 


CLEVELAND, OHIO.—The Cleveland, Akron & Columbus Rail- 
way Company has amended its charter so as to enable it to build 
a branch line from Rightmire to Millwood, in Knox county. 


CLEVELAND, OHIO—The Cleveland & Southwestern Traction 
Company has placed an order for fifteen additionai cars, and during 
the summer will expend $500,000 in improving its roadbed. 


DES MOINES, IOWA.—General Manager Blake, of the Newton & 
Northwestern, has awarded the contracts for grading the new lines 
of his company between Des Moines and Kelley and Kelley and 
Ames, 


HOOD RIVER, ORE.—It is the intention of the Mount Hood 
Railroad Company to extend its line up the valley to Mount Hood 
settlement and later to the base of the mountain. Electricity will 
be the motive power. 


ROCHESTER, N. Y.—J. G. White & Company have resumed 
work on the construction of the Rochester, Syracuse & Eastern Road 
between Rochester and Lyons and it is expected cars will be run- 
ning on this section of the line early in the summer. 


HARRISONVILLE, KY.—The Fiscal Court of Shelby County 
has granted a right of way over the Shelby turnpike to the Louis- 
ville & Eastern Railroad for the construction of an electric line 
from the fair grounds to the city limits at Shelbyville. 


TRENTON, N. J.—The Galvin franchise tax bill, which passed 
in the senate without a dissenting vote, requires trolley companies 
to pay a tax of twe and one-half per cent on their gross receipts 
this year and one-half per cent additional cach year until the rate 
reaches five per cent. 


FREDERICK, MD.—Work on the extension of the Frederick & 
Middletown electric road from Frederick to Unionville. a distance of 
fifteen miles has been begun. The link from Frederick to Union- 
ville by the way of Liberty is to be the first in the building of the 
electric road between Frederick and Baltimore’ 


TACOMA, WASH.—General Manager W. S. Dimmock, of the 
Tacoma Railway and Power Company, has announced that his com- 
pany will build an electric interurban railroad between Olympia ar 
Taccma. This will be done by the extension of the prospective 
trolley line from Tacoma to American Lake on to Olympia. Work 
is soon to be begun. 


BURLINGTON, JOWA--An electric line connecting Burlington 
with Columbus Junction is being projected and an interurban com- 
pany to censtruct the line has been organized. The officers elected 
were: H. A. Anbler, Mount Pleasant. president; O. P. Wilcox, Co- 
lumbus Junction. vice-president; E. C. Hinkle, Winfield, secretary; 
J. E. Peterson, New London, treasurer. 


UPPER SANDUSKY, OHIO.—A franchise has been granted by 
the council to John J. Barber, a Toledo capitalist. representing the 
Findlay, Carey, Upper Sandusky & Marion Electric Railway Com- 
pany, to construct a line through Upper Sandusky, connecting with 
the Marion-Columbus line at Marion and the Toledo-Findlay line at 
rindlay. The line is to be completed by next January. 


SIOUX CITY, IOWA—An important meeting of bankers, farmers 
and representatives of commercial organizations from points be- 
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tween Sioux City and Spirit Lake was held at the rooms of the Sioux 
City Commercial Club recently to consider building an electric 
line from Sioux City to Spirit Lake. It was the sentiment of the 


fifty men present that the line should be built, and that a company 


siould be incorporated. 


GRAND RAPIDS, MICH.—The Grand Rapids-Muskegon Power 
Conipany has closed a contract with the Holland interurban to fur- 
nish the latter with power June 1. The power company will de- 
liver the current to the interurban line at Jenison, giving 1,500 
harse-power daily. This is the capacity of the latter’s plant at 
Jenison, and the power company takes over this plant and will op- 
erate it as an auxiliary. 


OROVILLE, CAL.—The North Electric Company has let the con- 
tract for the grading of the extension of its electric line between 
Oroville and Marysville. The line at present extends as far north 
as Chico, and the grading, which will be completed by August 1, 
will be followed by the laying of rails and stringing of wires by 
the company. The company then expects to have the road from 
Chico to Marysville open by January 1 of next year. 


CLEVELAND, OH1O—Work on the new Cleveland-Alliance elec- 
tric road, to parallel the Pennsylvania, will be begun shortly, ac- 
cording to its promoter, James W. Holcomb. Seven-eighths of the 
fifty-foot right of way between the two cities has been obtained. 
The only franchise lacking is that through Ravenna. The road will 
cost about $1,750,000 and will be completed within three years. It 
will be known as the Cleveland & Alliance Electric railroad. 


WATERTOWN, WIS.—The engineers of the Milwaukee Heat, 
Light and Traction Company, which has been granted a franchise 
to operate a line in Watertown, have received orders to begin a per- 
manent survey of the proposed route from Watertown to Johnson 
Creek, Jefferson and Fort Atkinson. This is in conjunction with 
the work which will be pushed from Oconomowoc to Watertown 
this summer. It is expected now that the line south will be com- 
pleted in less time than three years. 


CENTRALIA, ILL.—The directors of the Centralia & Central 
City Traction Vompany held a meeting recently and completed 
reorganization by electing J. D. P. Francis, of St. Louis, president; 
Ww. W. M. Warner, vice-president, and H. M. Warner, treasurer. The 
stock of the old company was taken up and new stock issued. The 
road has been operated as a mule line for fourteen years, but 
material is now being received to build a modern trolley system. 
The controlling interests are now held by St. Louis capitalists. 


FORT WAYNE, IND.—The Fort Wayne & Wabash Valley Trac- 
tion Company, which is extending its electric lines from Logansport 
to Lafayette, has incorporated for this purpose under the name of 
the Lafayette & Logansport Traction Company, of Fort Wayne, with 
a capital stock of $500,000. The documents state that the line will 
touch at Lafayette, Buck Creek, Colburn, Delphi, Rockfield, Burrows, 
Clymers and Logansport. The route as thus mapped out will 
parallel the Wabash railroad between Logansport and Lafayette. 


YORK, PA.—It has been announced that the control of the York 
County Traction Company has passed into the hands of Rrown 
Brothers, bankers, of New York. Grier Hersh, a director of the 
loca: traction company, now president of the Maryland Trust Com- 
pany, of Baltimore, engineered the deal. The entire trackage of 
the system is fifty-six miles. In addition to the railway lines the 
York County Traction Company controls the Edison Electric Light 
Company, the ..estinghouse Electric Light Company and the York 
Steam Heating Company. . 


SAN DIEGO, CAL.—An important transfer of railway and elec- 
tric lines, involving $546.000, has been recorded. All the interests 
of E. S. Babcock in San Diego, consisting of trolley lines and a 
steam railway to La Jolla have been made over to the Los Angeles 
& San Diego Beach Railway Company, the Huntington interests, and 
the announced intention of the corporation is to construct electric 
unes from Los Angeles to Tia Juana, on the Mexican border. This 
transaction confirms the rumors of the past year, that Huntington 
proposes to connect Los Angeles and San Diego by tro.ley, and it 
is for this purpose that thousands of acres of watershed have been 
purchased along the San Luis Rey river and at other points 
between San Diego and Los Angeles. 
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INDUSTRIAL ITEMS. i 


THE H. B. CAMP COMPANY, New York city, has removed its 


office to the Flat Iron building, Fifth avenue and Twenty-third 
street. 


THE BLISS ELECTRIC CAR HEATING COMPANY, Milwaukee, 
Wis., has issued a handsome bulletin descriptive of belt-driven 
equipment for passenger cars. 


. W. H. CRUMP & COMPANY, Chicago, Ill., announce the removal 
of their office to No. 1041 First National Bank Building. The new 
telephone number will be Central 3630. 


THE AMERICAN VITRIFIED CONDUIT COMPANY, New York, 
N. Y., announces tne removal of its office to the Fuller building, 
Broadway, Twenty-third street and Fifth avenue. 


THE WISCONSIN BRAKE AND ELECTRIC COMPANY, the suc- 
cessor to the National Electric Company, Milwaukee, Wis., an- 
nounces the removal of its offices from Milwaukee to 519 National 
Bank building, Chicago, Ill. 


JAMES McCREA & COMPANY, 67 West Washington street, Chi- 
cago, Ill., have published a handsome catalogue descriptive of pipe 
repairs and steam specialties. Special attention is called to the 
“Cimax” steam joint clamp for pipe joint repair work. 


THE BLECTRIC MACHINERY COMPANY, Minneapolis, Minn., 
has ready for distribution its bulletin No. 21, descriptive of direct- 
current multipolar generators for direct-connection to high-speed 
engines. These machines range from one and one-half to fifteen 
kilowatts in capacity. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., has opened temporary offices at 67 Blake 
Block, Oakland, Cal. Several carloads of electrical apparatus have 
already left Pittsfield, to take the place of machinery damaged or de- 
stroyed in the California disaster. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
has issued some new advertising literature. Flier No. 4,504 describes 
and illustrates porcelain primary fuse box, type EP; instruction 
book No. 3,023, type K, multiphase induction integrating watt- 
meters; bulletin No. 1,073, multiphase revolving-fleld belted gen- 
erators. 


THE BRISTOL COMPANY, Waterbury, Ct., will be pleased to 
send bulletin No. 39, listing Bristol's patent steel belt lacing, upon 
request. This price-list contains information concerning several 
new sizes which the company has recently commenced to make. 
The circular gives the list in a condensed and tabular form, enabling 
one to see at a glance the relation which exists between the different 
styles and sizes. 

THE AMERICAN INSTRUMENT COMPANY, Newark, N. J., has 
recently issued Bulletin No. 52, which describes a new line of 
switchboard volt-meters and ammeters that must appeal very strong- 
ly to engineers and others who appreciate really high-class work- 
manship. The instruments represent new features of importance, 
and thorough investigation is invited. A copy of the bulletin can 
be obtained from James G. Biddle, general sales agent, 1114 Chest- 
nut street, Philadelphia. 

THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, has issued the initial bulletins of a series which it is 
to distribute throughout the field. These bulletins, Nos. 101 and 102, 
describe, respectively, “Dinkey” ventilated controllers and type “U” 
controllers. The bulletins are assembled in very convenient form, 
the illustrations and text are well printed, and the information ap- 
pears to be so complete that nothing could possibly have been 
omitted. These bulletins should be very valuable to any one inter- 
ested in this subject.. 

THE EDISON MANUFACTURING COMPANY, Orange, N. J., has 
published a booklet entitled “Battery Sparks for Gas and Gasoline 
Engine Users.” This describes the Edison primary battery and 
spark coil for sparking gas engines. The subject is taken up in 
detail, and figures are given showing the comparative cost of spark- 
ing engines with Edison cells, dry cells and other classes of bat- 
teries. The Edison spark coil is wound with shorter and heavier 
wire, and transfers a very large proportion of the battery energy to 
the gas engine cylinder. . 5 


Vol. 48—No. 18 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has re 
cently sent out to its trade, a new price-list and discount sheet dated 
April. This price-list applies to the company’s 1906 general cata- 
logue No. 24 and contains the latest prices in force on all electrical 
material. Special attention is called to the fact that new prices 
are quoted on D. & W. enclosed fuses and safety devices for which 
the Central Electric Company are general western agents. This 
price-list should be in the hands of every purchaser of electrical 
material and any buyer who has not received a copy should write 
for one. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., has re- 
ceived recently, among other switchboard orders, one for a thirty- 
five-panel, 2,200-volt switchboard, to be installed at Crystal City. 
Mo., at the new plant of the Pittsburg Plate Glass Company. The 
city of Aurora, Ill., has contracted with the company for a 300-kilo- 
watt, two-phase, alternating-current generator and 300 series en- 
closed, alternating arc lamps for its new municipal lighting plant. 
The Illinois Steel Company has recently purchased from the West- 
ern Electric Company a 400-kilowatt, direct-current generator, which 
will be installed at its north works, Wabansia avenue and McHenry 
street. 


STANLEY & PATTERSON, INCORPORATED, has established 
new quarters at 23 Murray street and 27 Warren street, New York 
city. The store is 200 feet deep, and runs through from block to 
block. Goods will be received at one end of the store and shipped 
at the other. The building has been leased for ten years and will 
be fitted up so as to make the establishment as nearly a model elec- 
trical supply store as there is in the country. The factory has about 
doubled its capacity by taking in an additional building. Stanley & 
Patterson now manufactures the following well-known lines: “Fara- 
day” pivoted armature skeleton bells; “Faraday” enclosed-type 
weatherproof bells; “New Code” receptacles and sockets; ‘“Match- 
less” electric flashlight novelties, and “Fielding” sectional mica 
plugs and receptacles. l 


THE AMERICAN CONDUIT COMPANY, Los Angeles, Cal., an- 
nounces the removal on May 1, 1906, of its Chicago offices to more 
central and more commodious quarters in the Marquette building, 
where Mr. A. L. Waterbury, general manager of the sales depart- 
ment, will be glad, as in the past, to receive the friends and patrons 
of the company, and where all inquiries by mail or otherwise will 
receive prompt and careful attention. The increase in the business 
of the American Conduit Company is decidedly gratifying, and gives 
satisfactory evidence, both by the volume of business and the class 
of customers served, that the merits of bituminized fiber conduit as 
an underground conduit have had practical demonstration and are 
being accepted with rapidly increasing favor. 


THE GEORGE H. GIBSON COMPANY, Park Row building, New 
York city, which conducts the advertising of a number of leading 
machinery manufacturers, has recently taken up the subject of ad- 
vertising inventions. Valuable inventions often lie dormant or are 
stolen because of the inventors lacking the time, opportunity or busi- 
ness ability and acquaintance which would enable them to dispose of 
their inventions profitably. The members of this organization are 
engineers with practical experience in civil, mechanical, mining and 
electrical work, and are in a position to act as commission agents in 
the selling of inventions, and make a point of using personal rep- 
resentation and correspondence in bringing about a sale. The com- 
pany's clients’ inventions are presented in a bulletin entitled “En- 
gineering and Manufacturing.” 


THE BALL ENGINE COMPANY, Erie, Pa., announce the follow- 
ing recent orders: Fruit Growers’ Refrigeration & Power Company. 
Anna, lll, one 200 horse-power engine; Central Ice Company. 
Mounds, Ill., two 150 horse-power simple engines; National Tube 
Company, Pittsburg, Pa., one 700 horse-power cross-compound Corliss 
engine; Burnham Brothers, Milwaukee, Wis., one sixty horse-power 
simple engine; Oliver Mining Company, Hibbing, Mich., four 100 
horse-power single cylinder engines: James W. Ellsworth & Com- 
pany, Cleveland, O., two 400 horse-power simple engines; : Erie 
County Electric Company, Erie, Pa., one seventy horse-power center- 
crank engine; Norristown Electric Light and Power Company. Nor 
ristown, Pa.. one 400 horse-power single cylinder engine; Worcester 
Polytechnic Institute. Worcester, Mass., one 350 horse-power vertical 
cross-compound engine; Young & Summers, Lima, O., one 350 horse 
power, horizontal cross-compound engine. 
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SAVING POWER IN CAR OPERATION. 

An ingenious plan has been tried recently on the electric rail- 
way system of Frankfort-on-the-Main for economizing in the 
current consumption of the cars. It had been found that the 
energy taken by these cars was increasing steadily. To check 
this increase a simple ten-day clock movement was placed on 
each car and a small magnetic brake arranged so as to stop 
the clock whenever the current was shut off, but to allow the 
clock to run as long as current was passing through the motors. 
These clocks then register the total time during which current 
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is supplied to the motors. The conductor is required to record 
on his report slip the reading of the clock at the end of each run 
and the number of the car. 

The method of determining from these readings the skill 
of the motorman depends upon the principle that the greatest 
economy is obtained when the car is accelerated rapidly and then 
allowed to drift until near a stopping point. By means of 
a coefficient time readings are made to yield figures which indi- 
cate the efficiency of the motorman. If his average figure is not 
satisfactory he is taken in hand and retrained. It is said that 
this means has reduced the energy consumption on this railway 
system about thirteen per cent and that the bottom has not 
yet been reached. Incidentally, it has not been found necessary 
to mount the clockwork on springs, as the jarring does rot 
affect it; and since it runs only a small part of the time during 
each trip, it need be wound up only once in six weeks. This is 
surely a simple way of reducing one factor in the cost of railway 


operation. 


A NEW ALTERNATOR. 

How often we have been told that one of the great advantages 
of the alternating-current system is the simplicity of the gen- 
erator. Here there need be no commutator, the only moving con- 
tacts being simple slip rings, upon which brushes press. Spark- 
ing is entirely avoided and the construction of the armature may 
be made simple. In fact, if desired, the armature itself may be 
stationary and the field revolved; or, we may even go further 
and adopt the inductor type, in which the only moving part is 
a mass of iron. Nothing, we have been told, could be simpler or 
more nearly ideal than this. And another advantage not infre- 
quently urged for the alternator is the high electromotive force 
which can be generated in it without particular difficulty or 
danger. Large machines can be made which deliver 10,000 volts 
or more directly to the line wire, thus doing away with step-up 
apparatus and other similar auxiliary appliances. 

These advantages of the alternator have usually been ad- 
mitted, and the advocates of the direct-current system have 
sought to offset them by pointing out advantages of their system 
not possessed by the alternating. In fact, we have even gone 
so far as to try to develop a direct-current machine without 
any commutator. Only recently was a large dynamo of the so- 
called homopolar type described, which really was a remarkable 
machine, since, without the use of any commutator, it developed 
about 300 kilowatts at 500 volts, direct current. 

It is therefore rather astonishing to read the description of 
a new alternating-current generator which makes use of a com- 
mutator, or, rather, which is really little more than a pair of 
commutators. And, more than this, the machine is built on the 


homopolar principle. A homopolar generator with two commu- 
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tators and delivering alternating currents is truly a strange com- 
bination. Nevertheless, such a machine has recently been patented 
in England by the British Thomson-Houston Company. 

This alternator in principle is simple. The inductors or con- 
ducting bodies in which the electromotive forces are induced are 
segmental in shape and mounted radially so as to form two 
drums. These drums are attached to a common shaft, and 
suitable conducting wires connect the lower extremities of the 
inductors in pairs. The inductors themselves are of magnetic 
material and carefully insulated from one another and from 
the shaft upon which they are mounted. These parts of the 
machine resemble closely the ordinary commutator of a direct- 
current dynamo forming, in fact, two commutators on one shaft. 
The magnetic field is set up axially by two coils, one at each 
end of the shaft, the complete magnetic circuit being made by 
means of a cylindrical consequent pole surrounding the shaft 
and projecting between the two commutators. There are thus 
two complete magnetic circuits, the lines of force passing through 
the inductors axially and in opposite directions. When the com- 
mutators are revolved electromotive forces are set up radially in 
the inductor bars, in one set acting inwardly and in the other 
outwardly. By means of brushes pressing upon the outer surfaces 
of these bars currents may be drawn off. Thus far the machine 
ig analogous to the recent direct-current homopolar machine 
referred to above, except that it does not make use of collector 
rings. By connecting the different pairs of brushes in series 
the electromotive forces may be added together, and any value 
desired, within limits, be obtained. 

So far the only radical change in the machine from the older 
type of homopolar dynamo is the abandoning of slip rings and 
making the inductors themselves act as commutator bars. The 
machine could be used in this way to produce a direct current, 
or it may be used, as intended, to give an alternating current, if 
the exciting current be alternating. In this particular machine 
it is proposed to operate it in this way, the current for the fields 
being drawn from an alternator having a low periodicity. 

The particular feature of this machine which is thought to 
be advantageous is the independence of the frequency developed 
of its speed. It is therefore thought to be suitable for driving by 
steam turbines, thus enabling advantage to be taken of the high 
speed and yet a low frequency to be produced. Moreover, with 
but one such machine, hunting of the engine would not affect 
the operation of the station, and if all the generators running 
in parallel are supplied from the same source of exciting current, 
there will be no possibility of getting out of phase, although speed 
Whether this 
advantage is enough to compensate for the disadvantages which 


variations will, of course, cause voltage changes. 


must be involved in the type of construction adopted remains 
to be seen. One would expect the generator to spark consider- 
ably under load, but it is said that this is not the case. Then, 
again, the homopolar design is objectionable because of the serious 
armature reaction, although this may be largely compensated for 
by a proper arrangement of the brush connectors. Another 


peculiarity of the machine is the ability to regulate the voltage 
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independently of the exciting current by simply cutting out one 
or more pairs of brushes. 

It would be interesting to see how a machine constructed in 
this way will behave, as it is such a complete revolution of 
our ordinary practice. Heretofore the exciter has been a direct- 
current machine. Here it is an alternator, and the alternator 
itself is little more than a double iron commutator revolving 
in the only type of field construction which makes possible a ` 
direct current without the use of a commutator. It would be 
difficult to imagine a more thorough mixing up of the parts 


_of an alternating-current generating system. 


ELECTRIC POWER AND WOOD PULP. 

Wood pulp is to be more closely associated with the electric 
development and transmission of water power. This is because 
pulp-making machinery is suited to form a large load on electric 
transmission lines and because the manufacture of wood pulp 
may readily be combined with the development of electric energy 
in a single plant. More than this, large quantities of pulp 
wood are produced not far from the sites of hydroelectric plants. 
Pulp requires a large amount of power for its manufacture, and 
the wood for this purpose is often transported fifty or 100 miles 
to points where cheap power is available. By transmitting eiec- 
tric energy to points where the pulp wood is produced, a material 
saving in the cost of transportation may be made. 

One of the most important financial problems connected with 
the electric development and transmission of water power is to 
find a fairly constant load during as many hours as possible 
per day, and this problem can be solved by combining the develop- 
ment of electric energy for general transmission and distribution 
with the manufacture of wood pulp in a single plant. l 

Wood pulp is especially adapted for manufacture at an electric 
generating station by reason of the fact that the part of the 
process where most of the power is required may be carried on 
intermittently without much disadvantage, and may continue 
during either few or many hours per day, as desired. This same 
fact makes machinery for the manufacture of wood pulp a 
desirable load for electric transmission systems, because the 
operation of this machinery can be so regulated as to absorb 4 
large power when most other users of electric energy want but 
little, if some inducement is offered in the way of low rates. 

In that part of pulp manufacture where most of the power is 
required, that is, in grinding up the logs, the cost of labor is 
quite small in comparison with the other items, and this makes 
it the more easy to provide for intermittent work. Some idea of 


‘the loads to be met in the production of wood pulp may be 


gathered from the fact that a pulp mill requires ninety to 100 
horse-power per ton of wood pulp made per day, and of this 
power about ninety per cent is used in the grinders. In these 
grinders the short logs, usually of spruce and two feet long by 
six to ten inches in diameter, are forced end on to revolving stones 
by hydraulic pressure, and the pulp thus made is carried away 
by a stream of water that flows over the stones. Grinders are 
usually direct-connected to the horizontal shafts of turbine water- 
wheels, and the same method of connection can be conveniently 
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followed where pulp grinders are driven by electric motors. Where 
a pulp mill is operated by a local water power the grinding 1na- 
chines are seldom or never connected to electric motors because 
of the investment that would be necessary in generators and 
motors of the large powers involved, but electric drive is some- 
times applied to the other parts of the pulp-making machinery. 
An example along this line may be noted at Millinocket, Me., 
where a pulp and paper mill, with turbine wheels of 15,600 horse- 
power driving forty-eight grinders, has twenty-five electric motors 
of 3,690 aggregate horse-power connected to other parts of the 
machinery and supplied with current from generators in the same 
plant. If the pulp mill, or, at least, its grinders, are operated 
with transmitted electric power, the motors will naturally be 
direct-connected to the grinder shafts, and this has been done 
at the mill in Norfolk, N. Y., where a 1,000-horse-power, 2,080- 
volt, three-phase, twenty-five-cycle induction motor, operating at 
214 revolutions per minute, is coupled to four pulp grinders, two 
on each end of its shaft. This motor is started with the aid of 
an external resistance connected with the rotor windings through 
collector rings. Current for the motor is transmitted over a 
circuit of aluminum cables twelve miles long at 22,000 volts, and 
ig reduced to 2,080 volts in a transformer house near the mill. 
Transmissions for pulp grinding seem sure to multiply, and it 
will no doubt be found that power can be supplied at very low 
rates for this purpose, if taken at those times in each twenty- 
four hours when other electric loads are light. Perhaps an even 
more important place for pulp-making machinery will prove to 
be at the electric water power station rather than on the transmis- 
sion line. Such a combination at the electric power-house will 
not only ensure a high load-factor for the water-wheels in many 
cases, but will make it possible to utilize large volumes of water 
that would otherwise go to waste during much of the year. An 
existing plant that supplies all the energy for an electric trans- 
mission system and also manufactures wood pulp illustrates 
the proposition just stated. This plant has the entire flow of the 
river on which it is located, and this flow varies between 600 and 
2,000 cubic feet of water per second. A large storage capacity 
in lakes along the upper part of this river explains its small 
variation of discharge in comparison with many other streams. 


The canal that diverts water from the river and brings it to the 
station is about one-half mile long and is designed to carry the 
larger discharge rate just named. During about nine monthe of 
each year the river discharges as much as 1,200 cubic feet of 
water per second, and the flow reaches 1,800 feet per second for 
about one-half of the year. Jn the station operated by the 
water of this river there are turbine wheels of about 13,000 
horee-power total capacity, and when fully loaded they pass some 
1,900 cubic feet of water per second. Of this entire turbine 
capacity about thirty per cent is required by the electric gener- 
ators at full load, and the remaining seventy per cent is absorbed 
by the pulp-making machinery. When the river discharge is 
down to its low rate of 600 cubic feet per second the electric 
generators require nearly all of the water during the hours of 
full load, but even then the pulp machines get a large part of 
the entire daily flow. If 1,200 feet of water per second are avail- 
. able, the pulp machinery works at one-half to full capacity, ac- 
cording to the electric load. 
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THE CADMIUM CELL. 

The newest information about the cadmium standard cell was 
given by Dr. George A. Hulett at the recent meeting of the 
American Electrochemical Society at Ithaca, N. Y. The previous 
work with this standard has inspired an unusual amount of 
confidence in its reliability, particularly in this country; but 
even abroad encouraging reports were made, so much so that 
at the recent preliminary conference on international standard- 
ization it was resolved that this cell be recommended as the 
standard of electromotive force. Unfortunately, Dr. Hulett’s 
recent work has brought to light a new condition, which, for the 
present at least, casts suspicion upon the cell. Having set up 
some new cells according to methods which he and Dr. Carhart 
had laid down, he was disagreeably surprised to find that they 
apparently gave values too high. Seeking for the cause, he com- 
pared the new cells with Clark cells, the original comparison 
having been made with the older cadmium cells. The result 
showed that, assuming that the Clark cells had not changed, 
the new cadmium cells gave values agreeing remarkably with 
the original values of the older cadmium cells. This seemed to 
show conclusively that it was the old cells that were at fault, 
and not the new, and that during the several years since they had 
been made the electromotive force had fallen. 

This drifting of the electromotive force indicated instability 
somewhere, and this was finally located at the cadmium sulphate 
end of the cell. Dr. Hulett found that by agitating this part 
of the cell for some time the difference in potential could be 
increased considerably, and values about 0.015 of a volt higher 
than assumed to be the true value of the cell could be obtained. 
As the trouble thus seems to have been located definitely, it 
remains to prepare the cadmium sulphate in such a way as to 
obtain stability at once; otherwise the cell will have to be 
modified. oo 

These results do not finally condemn the cell as a standard; 
they merely show that the present way of putting it together or 


. preparing the materials must be modified. It is rather surprising 


that in spite of the instability of the cell it has been reproduced 
so accurately. Dr. Carhart, Dr. Hulett and others have made 
up many cells from various supplies of material and have secured 
remarkable agreement between them. That this has been possi- 
ble, even if the resulting cells were unstable, holds out good 


hope that before long the cause of the drifting will be detected 


and eliminated. It would he well to have some of the older sets 
of cadmium cells recompared with other standards so as to deter- 
mine any change. Previous reports as to the constancy of these 
cells were very favorable. 

The cadmium cell as a standard has an important advantage 
over the Clark cell in that its temperature coefficient is much 
less. There is also an incidental advantage in that the electromo- 
tive force is near unity. It will be remembered that the earlier 
forms of Clark cell also showed a certain instability, which was 
finally eliminated. We have no doubt that the students of the 
cadmium cell will be equally successful, and that, we hope, before 


long. | ue 
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American Electrochemical Society. 


Ninth General Meeting Held at Ithaca, N. Y., May 1, 2 and 3, 1906. 


HE ninth general meeting of the 
American Electrochemical Society 
was called to order in Morse Hall, 

the chemical laboratory of Cornell Univer- 
sity, Ithaca, N. Y., on Tuesday morning, 
May 1, by President Wilder D. Bancroft, 
who introduced Dr. J. J. Schurman, 
president of Cornell University. Presi- 
dent Schurman welcomed the society 
warmly, saying that since Cornell Univer- 
sity not only teaches the humanities and 
science, but gives particular attention to 
instruction in the applied sciences and en- 
gineering that if forms a fitting place 
for a meeting of the society, which is itself 
devoted to research work and to applica- 
tion. President Schurman assured the 
members of the society of the earnestness 
of his welcome, and put at their disposal 
all the facilities of the university. 

President Bancroft, on behalf of the so- 
ciety, thanked President Schurman. 

The reports of officers were received. 
Those of the treasurer and secretary were 
not presented, as they will be printed 
and distributed. The report of the tellers 
on the recent election resulted} in the 
following officere being declared elected 
for the ensuing year: 

President—Mr. Carl Hering, Philadel- 
phia, Pa. 

Vice-presidents—Messrs. S. P. Sadtler, 
Philadelphia, Pa.; J. W. Richards, South 
Bethlehem, Pa.; S. Reber, Washington, 
D. C. 

Secretary—S. S. Sadtler. 

Treasurer—P. G. Salom. 

Managers—Messrs. C. J. Reed, Phila- 
delphia, Pa.; C. F. Burgess, Madison, 
Wis.; E. G. Acheson, Niagara Falls, N. Y. 

The next meeting of the society will 
be held during the latter part of Septem- 
ber in New York city. 

The president then called upon Dr. W. 
H. Walker, Boston, Mase., for his paper, 
“An Instructive Laboratory Experiment in 
Applied Electrochemistry.” Dr. Walker 
pointed out the desirable features of such 
experiments. The process which is to be 
studied must be one which is adapted to 
reproduction on a laboratory scale. The 
raw materials and the apparatus for the 
experiment must not be expensive. The 
experiment should be one that admite of 
theoretical discussion, and it must admit 
of reasonably accurate work. Finally, it 
must be given an economic setting. The 
particular process which the author dis- 
cussed in his paper is the preparation of 


bleach from brine. A simple apparatus 
consists of a graphite crucible, which is 
used as the anode, and a cathode con- 
sisting of a piece of hard rubber shaped 
like an inverted U, upon which is placed 
copper wire. This electrode is rotated. 
The experiment is then conducted to de- 
termine the relation between the cost of 
the bleaching solution, the cost of salt and 
of power, and the concentration of chlo- 
rine in the bleach. A fixed concentration 
of brine is selected, and the students are 
required to run a series of experiments 
with a given current density to deter- 


‘mine the efficiency jf the process for 


different concentrations of chlorine. From 
the data the cost of the bleaching solu- 
tion, when diluted so as to give a definite 
concentration of chlorine, is determined 
for the different concentrations in the 
electrolysis solution, and from these results 
the cost of the bleaching solution is deter- 
mined for each run. In this way the most 
economical concentration of chlorine can 
be determined. A second group of stu- 
dents can investigate the effect of current 
density on the cost of the bleach, and a 
third set the effect of varying the concen- 
tration of the original brine. When these 
results are all plotted together the method 
of conducting the experiment which is the 
most economical becomes evident, as well 
as how variations in any one of the fac- 
tors will affect the final result. 

The discussion of this paper turned upon 
the excellence of the method for holding 
the students’ attention and for getting ré- 
sults of actual value, Dr. J. W. Richards 
stating that he had been using it in his 
own classes. 

The second paper, entitled “Some Prin- 
ciples of Resistor Furnace Design,” was 
read by the author, Mr. C. L. Collins, 2d, 
of Niagara Falls, N. Y. The treatment 
of this subject was purely analytical, and 
was limited to furnaces of the intermittent 
type, in which the resistor is not the ma- 
terial to be treated. Two assumptions 
were made—first, that the heat is gener- 
ated in the resistor alone, no leakage of 
current through the material taking place; 
second, that the flow of heat follows the 
well-known laws of heat conductivity. In 
such a furnace there are two limiting tem- 
peratures—the lower one, at which produc- 
tion begins; and the upper one, at which 
decomposition of the product takes place. 
As the furnace heats up the temperature 
rises, and at some time the inner layer 


of material to be treated is raised to the 
temperature at which the reaction sought 
takes place. This temperature then travels 
outward. The treatment consists in study- 
ing the movement outward of the isother- 
mal surface having this temperature. The 
results of the investigation are that for 
high thermal efficiency the ratio of the 
surface of production to the surface of 
non-production must be high; that the 
ratio of energy transfer per unit of produc- 
tive surface must be high; that the lines 
of heat flow must not be very diverging, 
and that the outer coverings of the fur- 
nace must be poor conductors of heat. 
Mr. Collins said that all the results were 
found to agree with those of actual prac- 
tice, though, of course, the conditions are 
not as simple as had been assumed. 

Replying to several of the questions, 
the author said that the flow of current 
through the material, and not through the 
resistor, did not lower the efficiency of 
the furnace, tending rather to increase il, 
since heat was then produced nearer to 
the material to be transformed. The actu- 
al isothermal surfaces found, as nearly as 
can be judged from the character of the 
product, agree with those predicted theo- 
retically. There is no tendency for these 
to diverge upward due to the rise of hot 
vapors, since the vapors are set free under 
such pressure that they are expelled equal- 
ly in all directions. Moreover, the heat 
insulation of the furnace is usually best 
at the bottom, and here the layer of ma- 
terial is found thickest. The effect of 
the terminals, which had not been con- 
sidered in his paper, is difficult to allow 
for, but this is more serious with short 
furnaces. 

The paper by Mr. Lamar Lyndon, New 
York city, entitled “Electrolyte Density 
in Storage Cells,” was presented briefly 
by Dr. Bancroft. This discusses the ef- 
fect of the density of the electrolyte on 
the pores of the battery plates, showing 
that the thicker the plate the more likely 
polarization is to take place, and hence 
the denser should the electrolyte be. Curves 
were shown demonstrating the effect of 
varying the electrolyte density on plates 
of different thicknesses. 

Mr. Maximilian Toch, Long Island City, 
N. Y., discussed “Electrolytic Corrosion 
of Structural Steel.” Mr. Toch has been 
experimenting with this matter for sev- 
eral years past. His latest work consist- 
ed in passing a current between two elec- 
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trodes of Sheffield steel, first inserted into 
the ground and then embedded in blocks 
of concrete of different proportions. A 
non-corrosive cement was used for this pur- 
pose, and in some cases the plates were 
coated with an insulating paint. Sheffield 
steel was used because it corrodes easily, 
and in this way reduces the time required 
for the experiments. In all cases, except 
where paint was used, corrosion occurred, 
but was more severe when the percentage 
of broken stone in the concrete was high. 
Where paint was employed it was found 
that the corrosion did not take place. 
Painting therefore offers a very complete 
protection for structural steel of build- 
ings. 

Mr. H. Rodman, of Pittsburg, Pa., 
asked if making the structure of the build- 
ing the cathode would not prevent cor- 
rosion, and Mr. Carl Hering suggested 
that for this purpose a maśs of zinc em- 
bedded in the ground and connected elec- 
trically to the steel might be used. This 
is the method used in protecting boilers. 

To Dr. Richards’ suggestion that gal- 
vanizer’s dross take the place of zinc, Mr. 
Hering said that the zinc should be pure. 

Mr. Toch called attention to the meth- 
od of protection which has been adopted 
for the Pennsylvania Railroad station at 
Long Island City. Here a small dynamo 
is used instead of zinc. 

The paper on “The Physical Properties 
of Fused Magnesium Oxide,” by Messrs. 
H. M. Goodwin and R. D. Mailey, both of 
Boston, Mass., was read in abstract by 
Dr. W. H. Walker. The object of the 
investigation was to find a substance suit- 
able for lining vessels in which fused 
salts are electrolyzed. An arc furnace was 
employed, and various materials fused in 
this way. The best results were obtained 
with fused magnesium oxide. Masses of 
this material as large as one’s fist were 
obtained. This was quite hard, resembling 
glazed porcelain. The melting point is 
approximately 1,920 degrees centigrade, 
and the resistivity is high. The figures 
given were not perfectly explicit on this 
point, but Mr. Hering thought that the 
resistivity was about 700,000 times that of 
copper. Impurities in the material are 
said to influence its character somewhat, 
and the density varies in different parts 
of the furnace. The specific gravity of 
three different samples was 3.485 at nine- 
teen degrees centigrade, 3.562 and 3.493, 
the latter two being at twenty degrees. 
The hardness lies between that of apatite 
and feldspar. 

Professor C. F. Burgess presented an 
abstract of the following three papers: 
“Cathodic Disintegration of Carbon in 
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a Fused Chloride Electrolyte,” by G. I. 
Kemmerer; “A New Silicide of Molyb- 
denum,” by O. P. Watts, and “The Re- 
duction of Metal Sulphides,” by O. W. 
Brown, all of Madison, Wis. The first 
of these describes experiments undertaken 
to find the cause of the disintegration 
of*carbon when used as a cathode in fused 
salts. The disintegration when used as 
an anode is well known, but the other ap- 
pears not to have been investigated. Rods 
of different kinds were used, one being 
of Acheson graphite, another of arc lamp 
carbon. The former suffers much less 
than the latter. It was found that the 
amount of disintegration is not propor- 
tional to the amount of current, but that 
current density and temperature seem to 
exert an influence. As the carbon rod 
corrodes at a rate greater than that cal- 
culated from its electrochemical equiva- 
lent, there must be a physical disintegra- 
tion taking place. 

The second paper describes what seems 
to be a new silicide of molybdenum. The 
author, when attempting to prepare a 
series of compounds of the metals with 
both silicon and boron in an electric fur- 
nace, found after treatment aggregations 
of flat, dark crystals with a metallic lus- 
tre. Analysis showed these to consist 
of molybdenum, silicon, iron and boron. 
Treating them with hydrofluoric acid re- 
moved all the iron and some of the silicon. 
The remainder, while not pure, appears to 
consist mainly of a silicide of molybde- 
num having the formula, MoSi,. 

The third paper describes an attempt 
to reduce molybdenite by mixing it with 
lime and heating it in an electric furnace, 
and a similar treatment of stibnite. In 
the first case a complete reduction takes 
place, and the method is superior to the 
ordinary roasting process. In the case 
of the stibnite, while metallic antimony 


was obtained, the reduction was incom- 


plete. 

Referring to Mr. Kemmerer’s paper, 
Mr. J. Forssell, Cleveland, Ohio, pointed 
out that ordinary carbon consists of coke 
granules held by some binder. The lat- 
ter material is a hydrocarbon and more 
or less porous, and naturally would be 
affected by the treatment to which it had 
been subjected. The action need not be 
electrolytic. The carbon itself may not 
be affected. 

Mr. Edgar A. Ashcroft, of London, 
England, presented a paper on “The Pro- 
duction of Sodium.” Attention was called 
to the importance of reducing the cost of 
production below that of the Castner proc- 
ess, which is now generally used. Data 
were given showing the importance of this 
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industry and its influence on the arts. 
The author then described a new type of 
cell which he devised, and has had in 
operation for some time. This really con- 
sists of two cells—one in which the fused 
sodium chloride is decomposed, the sodium 
being deposited upon a molten lead cath- 
ode, forming an alloy. The alloy is then 
drawn off into a second vessel, where it 
is electrolyzed by means of an electrolyte 
which does not change, such as caustic 
potash. The first vessel is a pot having 
an anode of graphite introduced into the 
centre. It is lined with some resisting 
material, and at the bottom is the molten 
lead cathode. The current passes first 
from the centrally located anode to the 
cathode, and then around a coil surround- 
ing the cell. This coil sets up a vertical 
magnetic field in the cell, which, acting 
upon the current-conducting electrolyte, 
causes it to revolve and thus keeps it 
thoroughly stirred. This action also sets the 
lead into motion, so that the lighter layer 
of sodium alloy is skimmed off and flows 
into the next cell through a pipe. This 
pipe is surrounded by the return pipe con- 
taining the lead freed from sodium, so 
that there is a partial transfer of heat 
from the alloy to the cooler lead. In 
the second cell the alloy enters at the 
bottom and is covered with molten 
sodium hydroxide. The outer cell is 
of iron and forms the anode. The 
cathode is a nickel-plated sphere insulated 
carefully from the cell itself and placed 
centrally, the electrical connection paes- 
ing out through the bottom of the cell. 
Just above this is placed a coneshaped 
hood through which a pipe leads out. The 
metallic sodium which is electrolyzed from 
the alloy is deposited on the nickel-plated 
cathode and then detaches itself and floats 
up into the hood and runs off through 
the pipe. The two cells may be connected 
in series, electrically, proper care being 
taken in proportioning them and the 
current through each. The principal 
features of the process seem to be the use 
of the soluble anode in the second cell, 
and of the inactive electrolyta It is 
said that the cost of this process will vary 
with that of the power, but will be between 
five and one-half and nine cents per pound 
of metallic sodium; while the chloride is 
secured as a by-product. In the Castner 
process it is said that the cost varies from 
ten and one-half to fourteen cents, and that 
there is no by-product. 

Mr. A. Acker, Niagara Falls, N. Y., did 
not think that the method of stirring the 
electrolyte would be satisfactory, and that 
it could be formed better mechanically; 
that no provision seemed to have been made 
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to get rid of the crust which forms on 
the lead cathode. This crust is merely 
salt containing a greater percentage of im- 
purity, and it causes a great deal of 
trouble. 

Mr. C. F. Carrier, Jr., Syracuse, N. Y., 
thought that the carrying of the hot al- 
loy from one cell to another would cause 
a considerable loss. The temperatures, 
as given by Mr. Ashcroft, seemed too low, 
at least for the caustic soda cell. The 
crust referred to by Mr. Acker, he thought, 
would be fatal to the process. 

Mr. Ashcroft, in reply, said that he had 
a fairly large apparatus in operation, 
taking 3,000 amperes, for three weeks; 
that he had encountered some of the dif- 
ficulties pointed out, but had overcome 
them. 

On Tuesday evening the presidential 
address was delivered by Dr. Wilder D. 
Bancroft. The subject was “The Elec- 
trochemistry of Chemistry.” Dr. Ban- 
croft first pointed out the great assis- 
tance which electrolytic methods give to 
the analytical chemist. He then showed 
that as important a service can be ren- 
dered to the chemical investigator in many 
cases when the same reactions take place 
in the electrolytic cell as in the chemical 
process pure and simple. Cases were cited 
in which there is evidently no difference 
between the chemical and the electro- 
chemical reaction. Other cases were 
mentioned which at first seemed to be 
different, but, on closer analysis, were 
found to be the same. Cases were also 
noted in which the agreement was not so 
apparent. It was then argued that in 
those cases where there is no doubt about 
the similarity of the results that a great 
deal of time and labor may be saved by 
employing the electrolytic method. Such 
a case is the study of the corrosion of 
metals. The chemical method would be 
to place the metal in the liquid and let 
it stand. Under such conditions weeks, 
possibly months, would be required be- 
fore any analytical results could be ob- 
tained. On the other hand, the same cor- 
rosion could be produced by passing an 
electric current through the apparatus, 
and the rate at which metal is eaten away 
could be greatly increased. In this way 
the time required to get accurate results 
could be reduced to a few hours. Studies 
of this kind are being carried on now at 
various places. 

The speaker then called attention to 
the use of electrical methods in organic 
chemistry. Until recently synthesis of 
organic compounds had not been brought 
about electrically, but within the last 
year or so it has been found that such re- 
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actions can be caused by means of the 
silent brush discharge. In this way me- 
thane and other hydrocarbons had been 
produced. The kind of discharge, whether 
it be alternating, intermittent or constant, 
affects greatly the results. Many reactions 
of organic chemistry can be brought about. 
It seems from this that we are getting 
nearer and nearer to the conditions sur- 
rounding plants, so that a vast field has 
been opened for investigation which prom- 
ises to lead to many extremely important 
results. 

On Wednesday morning it was an- 
nounced that the Fresnel prize of $100 had 
been granted to Mr. Gustave Gin, of Paris, 
France, and that Mr. A. T. Lincoln, of 
the University of Illinois, has received 
$100 for carrying out an investigation of 
the corrosion of bronzes. 

The first paper to be read was by Mr. 
G. R. White, of Ithaca, N. Y., and was en- 
titled, “Laboratory Resistance Furnaces.” 
Mr. White showed that a small electric 
furnace suitable for laboratory work is 
easily constructed, and that in this vari- 
ous materials, such as calcium carbide 
and carborundum, may be made. He 
showed samples of these substances which 
had been made in such a furnace, using 
only 175 amperes. 

Mr. E. A. Sperry, Cleveland, Ohio, in 
a paper entitled, “Electrochemical Proc- 
esses as Station Load Equalizers,” dis- 
cussed the opportunity for establishing 
such industries in connection with cen- 
tral electric stations. The electrochemical 
and electrometallurgical processes may be 
made to consume power only during the 
periods of light load, thus giving the sta- 
tion an excellent load factor. For such 
an arrangement the cost of the power to 
the station would be little more than the 
cost of coal, and therefore it could af- 
ford to make very desirable rates. He 
had investigated the problem in a number 
of cities, and had found that the central- 
station managers there were willing to 
supply the power and would do so at at- 
tractive rates. These rates would vary, 
of course, according to the character of 
the load, and they might involve the price 
of coal. The rates which he had secured 
were in many cases more favorable than 
those to be had from hydraulic plants. 
To apply euch processes successfully it 
will be necessary that they be of an inter- 
mittent character, but the storage battery 
might be employed in some cases where 
no stoppage would be permissible. The 
author thought that the electrochemist 
should spare no effort to avail himself 
-of the large equipments now standing 
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in the central stations, which are idle 
during a considerable portion of the day. 

Mr. Carrier did not think that the rates 
which could be secured in this way would 
be low enough. He said that in Elmira 
the best rate which could be obtained for 
an eighteen-hour day was a little less 
than one cent per kilowatt-hour. 

Mr. Sperry, in reply, said that he had 
figures ranging from 0.28 cent per kilo- 
watt-hour, corresponding to about $18 
per horse-power-year, up to 0.4 cent per 
kilowatt-hour. He pointed out that 0.31 
cent per kilowatt-hour corresponds to 
about $20 per horse-power-year, the rate 
at Buffalo for Niagara power. These 
rates were secured from a number of 
cities, and among those which he had in- 
vestigated were Detroit, Cleveland, Buf- 
falo, Brooklyn and New York. 

Mr. W. C. Arsem, Schenectady, N. Y., 
in a paper entitled “The Electric Vacuum 
Furnace,” described a new type of re- 
search furnace which he has devised. One 
difficulty met in the ordinary electric fur- 
nace is the limiting temperature at which 
the crucible will stand up. In the ordi- 
nary atmospheric pressure furnace the 
fusible crucible soon collapses. In the 
vacuum furnace the only limit is the tem- 
perature of the vaporization of carbon. 
The furnace consists of an air-tight cell 
having a crucible of carbon or other 
material placed centrally on a graphite 
stand. Surrounding the crucible is a helix 
of graphite formed by sawing a helical 
slot in a graphite tube. Suitable means 
of conducting the current to this heater 
are provided by rods carried through 
air-tight insulating bushings. Around 
the heater is placed a radiation screen con- 
sisting of a cylindrical double-wall box 
of graphite filled with loose graphite. 
This is to cut off the radiation from the 
outside of the heater, and thus protect the 
outer parts of the furnace. At the top of 
the furnace, just over the crucible, is & 
tube for inspection, which is closed by 
means of a mica window. The furnace 
can be placed in a cooling bath when neces- 
sary. In using this furnace it was found 
at first that the Edison effect caused a 
considerable leakage of current from the 
heater to the crucible and to the screen. 
This was stopped by proper insulation. 
This leakage usually led to the striking 
of an arc and the destruction of the heater. 
After insulation the Edison effect caused 
a current to flow from one end of the 
heater to the screen and back to the heater 
at the other end. No difficulty was met 
in exhausting this furnace and keeping the 
vacuum down to a fraction of a millimetre, 
even at the highest temperatures. It was 
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found that since the furnace was small 
and was easily protected from radiation, 
that the temperature attained could be 
plotted accurately in terms of the energy 
supply. The equation was logarithinic, 
and the curve could be plotted easily when 
one or two points had been determined 
by molten copper and platinum, or in any 
other way. The furnace was useful, since 
it gave entire control of the temperature; 
it excluded chemically active gases; it 
could be employed for purifying mate- 
rials, for reduction, for synthesis, for de- 
termining melting points, and in other 
ways. It has been found that the life 
of the heater depends upon the tempera- 
ture. At 2,100 degrees centigrade it seems 
to be indefinite; at 2,500 degrees it lasts 
nine hours, and at 2,700 degrees, about 
three hours. This seems to be the criti- 
cal temperature. A later type of the 
furnace had been arranged, in which, by 
means of an electromagnet, it was possible 
to cast the fused materials in vacuo. 

Mr. B. E. Curry, Ithaca, N. Y., pre- 
sented a paper entitled “Electrolytic 
Corrosion of Copper-Tin Alloys.” This 
described the method by which the ex- 
periments have been conducted. The al- 
loys, containing different percentages of 
copper and tin, had been cast, annealed, 
cleaned and electrolyzed in various solu- 
tions. Curves of the results were shown. 
The current efficiency is practically 100 
per cent with pure copper, but it decreases 
as the different phases of the alloy are 
reached, finally falling almost to zero in 
some cases. A further increase in the 
percentage of tin then causes an increase 
in the current efficiency sometimes up to 
100 per cent again. This action seemed 
to be characteristic of all the alloys in- 
vestigated. The low efficiency is due to 
the presence of certain phases, and is prob- 
ably caused by the material becoming 
paseive. 

Prof. C. F. Burgess presented a paper 
prepared by himself and Mr. S. G. Engle, 
of Madison, Wis., entitled “Observations 
on the Corrosion of Iron by Acids.” 
Several grades of iron had been employed, 
including electrolytic iron. The corrod- 
. ing mediums were normal solutions of 
sulphuric and hydrochloric acid made from 
distilled water and chemically pure acids. 
The results show that the electrolytic iron 
is strikingly more affected than any other 
kind, as it corrodes about six times as 
rapidly as cast-iron, four times as rapidly 
as steel, and nearly forty times as rapid- 
ly as transformer iron. It was found that 
when electrolytic iron was heated so as to 
drive off the occluded hydrogen that it 
was much better able to resist the corro- 
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sion. The conclusions are that the per- 
centage of purity of the material is not 
the controlling factor in corrosion; that 
the crystalline and granular structure of 
the iron seems to affect the rate of corro- 
sion to a marked degree. The rapidity 
with which the unheated electrolytic iron 
liberates hydrogen in a dilute acid solu- 
tion suggests a useful application of this 
material in the production of hydrogen by 
replacing zinc, which is now commonly 
used. Among the advantages of this use 
of electrolytic iron lie the higher purity of 
the hydrogen, and the fact that one pound 
of iron produces sixteen per cent more 
hydrogen than a pound of zinc. If a 
sufficient demand for iron for this purpose 
should arise it could be supplied at a cost 
materially less than that of zinc. During 
the earlier part of the work the results 
seemed to indicate that the presence of 
small traces of arsenic exerted a marked 
influence in protecting iron from the cor- 
roding action of acids; but later work 
showed this not to be the case. Mr. Ar- 
sem said that he had found that heating 
the electrolytic iron in vacuo drove off the 
hydrogen, but the metal was poor, due to 
the presence of oxide. He thought that 
probably this oxide had something to do 
with the corrosion of the material. 

Mr. Rodman said that ordinary iron 
is now being used to produce hydrogen 
for lead burning. The gas is passed 
through potassium permanganate, and is 
thus purified. 

A paper entitled “The Development of 
the Nickel-Plating Industry,” by Mr. 
Isaac Adams, of Cambridge, Mass., in 
the absence of the author, was read in ab- 
stract. It reviews briefly the art for the 
past fifty years, but concluded with a state- 
ment that no advance has been made in 
the art since 1869-70. This statement 
was challenged, though no one was able 
to controvert it. 

Dr. Bancroft thought that there was a 
great opportunity to improve. electroplat- 
ing processes, referring particularly to 
nickel-plating. ‘The anodes used at the 
present time contain iron, since the pure 
nickel becomes passive. The plates are 
cast, and not rolled. The objection to 
this is that impurities are introduced in- 
to the solution, and the resulting plating 
rusts easily, turning red, the color being 
due to the rusting of the iron in the plat- 
ing itself, and not that which is covered. 
This could be avoided if a little chloride, 
such as nickel or ammonium chloride, 
were added to the solution, for in the 
presence of the halides nickel does not 
become passive. 

Professor Burgess thought that a chlo- 
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ride solution might give a self-deposit, but 
Dr. Bancroft replied that only a trace of 
chloride was needed, and this would not 
affect the deposit in any way. : 

A paper by Mr. R. C. Snowdon, Ithaca, 
N. Y., entitled “Electrolytic Precipita- 
tion of Lead from Acetate Solutions,” 
was read. A rotating cathode was used, 
with a lead anode and a low current den- 
sity. Good adherent crystalline deposits 
were secured with a current density of one- 
half ampere per square decimetre. At 
high current densities the deposit became 
flaky. The discussion of this paper turned 
on the use of colloids producing good de- 
posits, though no explanation of this ac- 
tion could be given. Dr. H. E. Patten, 
Washington, D. C., thought that surface 
action might have something to do with ~ 
it. i 
A paper by Professor Burgess and Mr. 
O. P. Watts, on. “A Microscopic Study of 
Electrodeposits,” was read by the former. 
A number of lantern slides were exhibited 
showing the character of the deposit. 
When depositing iron, vertical grooves 
appear on the deposit if the electrolyte be 
not stirred, due apparently to rising cur- 
rents of diluter electrolyte. Sections of 
the deposit showed that it was built up in 
layers, and that a dividing surface appear- 
ed wherever the current had been inter- 
rupted or suddenly ‘changed. Curious 
nodules were formed having generally a 
more or less spherical shape. These 
were thought to be due to a deposit of 
iron on a speck of dirt. A sharp blow of 
a hammer detached these from the plate, 
sometimes scaling off the outer surface. 
Sometimes pitting appeared, due to bub- 
bles attached to the cathode. Boiling the 
electrolyte and excluding air stopped this 
action. Good layers of iron one inch thick 
can be secured, having a good density, 
with proper care. The formation of the 
deposit, when examined under the micro- 
scope, resembled that of well-known 
minerals. The best deposits are obtained 
with a current density of from five to 
fifteen amperes per square foot. 

Dr. G. A. Hulett, Princeton, N. J., in 
a paper entitled “The Cadmium Standard 
Cell,” gave the results of some of the 
later work on this standard. A number 
of new cells were constructed a short time 
ago, and when compared with the older 
cells were found to be disappointingly 
high, the electromotive force being about 
eleven hundred-thousandths of a volt too 
great. When, however, compared with 
the Clark standards, the new cells were 
found to be almost identical in value with 
that of the older cadmium cells when first 
made; and it was concluded that these 
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old cells had drifted until they had fallen 
in value from 1.01842 to 1.01832. . En- 
deavor to locate the trouble seemed to show 
that the cadmium-amalgam-cadmium-sul- 
phate system was unstable. By construct- 
ing the cell so that this part could be 
taken off and rotated, it was found that 
the value of the cell could be increased 
considerably. In one case it rose as high 
as 1.022+- volts. These disappointing re- 
sults seem to show that the cadmium cell, 
as at present constructed, is not a sys- 
tem in equilibrium, and is therefore not 
yet suitable to be accepted as a standard. 

Mr. B. E. Curry read a paper entitled 
“Electrodeposition of Bronze,” describ- 
ing experiments which had been suggested 
_ by his work on the corrosion of bronzes. 
The copper-tin alloys had been used as 
anodes, and bronze was plated from 
several solutions. A tartrate solution with 
a little ammonium oxalate, so as to render 
it slightly acid, gave the best results. 
When the anode is rotated a fairly good 
current efficiency is obtained. The deposit 
contained more copper than tin. Nor 
were the proportions of the metals the 
same as those of the metals in the solution. 
It was found impossible to get a good de- 
position of metal containing less than 
eighty per cent of copper. When at- 
tempts were made to go below this, a black 
deposit took place. 

Dr. Bancroft ‘called attention to the 
fact that this process was not reversible. 
The corrosion of the anode depends on the 
concentration of the anion, while the pre- 
cipitation on the cathode depends on the 
proportions of metal in the solution. 

Mr. G. R. White presented a paper en- 
titled, “Ferromanganese Anodes in Alka- 
line Solutions,” which described a number 
of experiments made to study the condi- 
tions under which potassium permangan- 
ate is formed when ferromanganese is 
used as an anode in a dilute caustic potash 
solution. 

Dr. H. E. Patten presented briefly a 
paper entitled “The Migration and Floc- 
culation of Colloids Considered as an 
Absorption Phenomenon.” The paper was 
purely philosophic and brought together 
certain phenomena without offering any 
explanation or drawing any hypotheses. 
It has been shown that actual decomposi- 
tion can be caused when a solution ‘is 
filtered under pressure through a porous 
plug. Further, an electric charge appears 
under the same conditions. It is also 
known that colloids migrate when placed 
in an electric field. These phenomena 
undoubtedly are closely connected in 
some way. 

Mr. R. von Foregger, Arochar, Staten 


ELECTRICAL REVIEW 


Island, N. Y., and Mr. G. F. Brindley, 
Niagara Falls, N. Y., presented a paper 
entitled “Some Experiments with Fused 
Sodium Peroxide for the Regeneration of 
Air in Submarines,” which was abstracted 
briefly by Mr. Sadtler. It described cer- 
tain experiments when using fused sodium 
peroxide for regenerating air in enclosed 
chambers. Experiments were first made 
with animals, and then with a man. The 
moisture exhaled from the body acts upon 
the peroxide, liberating oxygen. This re- 
action sets free caustic potash, which ab- 
sorbs the carbon dioxide also given off from 
the body. The experiments seem to show 
that the percentage of oxygen in the en- 
closed chamber remained constant as 
long as there was any unused peroxide. 
The percentage of carbon dioxide did not 
Increase, as there is more than enough 
caustic solution generated to absorb it. 

Mr. Ashcroft asked whether the proc- 
ess was entirely cyclic. 

Mr. Carrier said that a catalytic agent 
is necessary when ordinary powdered per- 
oxide is employed for setting free oxygen, 
and he believed that it was required also 
with the fused material. 

During the discussion a case was men- 
tioned in which a life had been saved by 
the use of sodium peroxide. - The patient 
had been unconscious for some time, and 


the heart had stopped beating. No oxygen 


was handy, but some peroxide was obtain- 
ed, and oxygen thus generated and ap- 
plied to the unconscious man. In fifteen 
minutes he had been brought around. 

Mr. G. R. White, in a paper entitled 
“Alternating Current Electrolysis with 
Cadmium Electrodes,” described some 
experiments in which electrolysis had been 
brought about between cadmium electro- 
des, using alternating currents. Corrosion 
took place in spots, particularly at the 
surface of the electrolyte, where it was 
due possibly to the depolarization of the 
solution by the air. It was found that 
the efficiency of the process was too low 
to be used commercially for producing 
cadmium sulphide, although efficiencies 
as high as thirty per cent were obtained. 
This efficiency is independent of the cur- 
rent strength and of the temperature and 
of the stirring. It depends almost en- 
tirely on the electrode surface. 

A paper by Dr. M. Le Blanc, of Karls- 
ruhe, Baden, Germany, entitled “Electro- 
lytic Chromium,” was presented in ab- 
stract by Mr. Carrier. This was a reply 
to certain criticisms made of a statement 
of his in a paper presented at the Boston 
meeting of the society by Dr. H. R. Car- 
veth and Mr. W. R. Mott, both of Niag- 
ara Falls, N. Y. This paper described 
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a method for plating chromium. Dr. Le 
Blane did not agree with the conclusions 
of this paper, and laid stress upon obtain- 
ing a thick plating of chromium. He 
holds that the problem is not yet solved. 
While the metal may be plated, it comes 
down in thin leaves which do not adhere, 
but strip off. 

Mr. Carveth, in reply, said that he had 
not attempted to get any great thickness 
of metal. He thought that the results 
mentioned in Dr. Le Blanc’s paper really 
confirm his own work. The chromium de- 
posited in his experiments had been 
weighed, but as the deposit was not large, 
a more satisfactory method of determining 
the quantity had been developed. 

Dr. Bancroft held that since a good de- 
posit has been obtained, there should be 
no difficulty in getting thick coatings by 
holding the conditions constant. He 
pointed out that the deposit had been ob- 
tained from chromic acid. 

Mr. Curry said that he had himself se- 
cured good deposits more than one milli- 
metre thick, although he had tried the 
experiment but two or three times. 

A paper by Mr. M. DeK. Thompson, 
Jr., Boston, Mass., entitled “The Free 
Energy of Some Halogen and Oxygen 
Compounds Computed from the Results 
of Potential Measurements,” was ab- 
stracted by Dr. W. L. Miller, Toronto, 
Canada. It described some experiments 
undertaken to enable the free energy of 


certain solutions to be computed. The 


most general conclusion to be drawn from 
the experiment is stated as follows: the 
ratios of the free to the total energy of 
these solid salts, when these energies are 
referred to those of the elements of the 
solid state as zero, do not differ from 
unity by more than seven per cent, except 
in the single instance of silver iodide. 
Those present did not seem to agree with 
the author either as to his results or the 
reliability of the method employed. 

Dr. J. W. Richards, in a paper entitled 
“The Electrolysis of Caustic Soda,” gave 
a brief historical review of this subject, 
describing various processes employed 
and the reaction supposed to take place in 
them. He pointed out that Sir Humphrey ' 
Davy got metallic sodium only when he 
employed the electric current for fusing 
as well as for electrolysis. . 

Mr. Forssell said that during an experi- 
ment with an aqueous solution of caustic 
soda he had found at one time globules 
of metallic sodium in an aqueous solution 
of caustic soda which he had been electro- 
lyzing the previous day. Thinking that 
possibly a coating might have been formed 
on this which prevented any reaction with 
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water, he cut the globules, but they did 
not react. He had not been able to take 
up the investigation and locate the cause 
of the phenomenon. 

Dr. Patten said that the same thing 
had been noticed at Wisconsin. 

Dr. Richards said that sodium had been 
plated out from a water solution, and Dr. 
Patten said the same thing had been done 
with calcium. 

Mr. Ashcroft thought that the caustic 
solution might have a greater affinity for 
water than the sodium itself. 

Mr. Carrier said that water is always 
present in the electrolysis of fused salts, 
since it is formed as a result of electrolysis. 

Mr. C. P. Townsend, Washington, D. C., 
pointed out that in his process of pro- 
ducing sodium he uses an aqueous solu- 
tion of sodium hydroxide. The conclu- 
sion reached seemed to be that the metal- 
lic sodium would not react with the water 
of the caustic solution if it were sufficient- 
ly concentrated. oe 

Dr. Patten presented an abstract of a 
paper by Dr. L. Kahlenberg and Mr. 
A. S. McDaniel, Madison, Wis., entitled 
“Differences of Potential Between’ Man- 
ganese and Lead Peroxides and Various 
Aqueous and Non-Aqueous Solutions.” 
This described a series of measurements 
of the potential differences between man- 
ganese and lead peroxides in various 
solutions, such as acetone, pyridine, 
amylamine, when these materials were en- 
tirely free of water, and when they con- 
tained water in various percentages. The 
normal calomel electrode was used. The 
results obtained indicate that the differ- 
ence . of potential between a peroxide 
electrode and the solution in which it dips 
is to be ascribed to chemical affinity—that 
is to say, the chemical strain or potential 
between electrode and liquid. 

A paper contributed by Dr. Henry S. 
Carhart and Mr. F. W. Willard, Ann 
Harbor, Mich., was read in abstract by 
Mr. Sadtler. This described a new electro- 
lyte for the silver coulometer, this being 
silver perchlorate prepared by adding 
perchloric acid to silver nitrate. A porous 
diaphragm is used, for which purpose 
filter paper is good. The deposit of silver 
is good, as no crystals are formed. 

A paper by Mr. E. S. Shepherd, entitled 
“Errors in Pyrometry,” was presented 
in abstract by Dr. Bancroft. This calls 
attention to a possible error in using Seger 
cones, as no account is taken of the dif- 
ference in viscosity of the material of 
which the cone is made, although this 
must affect the amount of the tip melted. 
When using thermocouples the couple 
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must be protected from contamination by 
vapors from the furnace. It must be con- 
structed so that hysteresis or temperature 
lag will not take place, and the cold junc- 
tion must be kept at a uniform tempera- 
ture. It was pointed out that when 
measuring high temperatures the tempera- 
ture is apt to be different in different 
parts of the furnace, and thé thermo- 
couple measures it at but one point. 
Radiation pyrometers are open to two 
sources of error. The calculation of tem- 
perature is based on the assumption of 
black body radiation. No attempt is made 
to obtain it in the carbon tube furnace, 
where there is always a carbon flame pres- 
ent. An error of 200 or 300 degrees may 
easily occur. These errors may not be so 
objectionable for commercial ‘work, since 
what is sought is comparative or uniform 
temperatures; but for laboratory work and 
for research they are very serious. 

Mr. F. F. Schuetz, of New York city, 
described the new Bristol pyrometer, point- 
ing out methods of compensating for er- 
rors and the general advantages of the 
device. A number of those present had 
used this instrument and found it to be 
accurate’ and reliable. 

After passing the usual resolutions of 
thanks for courtesies extended to the so- 
ciety, the meeting w&s declared adjourned. 

The social features consisted in visits 
to various local industries and inspection 
of the university buildings. On Tuesday 
afternoon the chemical, physical and en- 
gineering laboratories were shown to the 
members, and Dr. Bancroft described his 
lecture room switchboard. The lecture 
room has a well-equipped board, from 
which any voltage current can be obtained 
and distributed to various parts of the 
lecture table. Above the table are two 
large direct-reading Weston instruments 
of the station type, which enable currents 
and voltages of various values to be read 
éasily by the students. 

Wednesday afternoon the new physical 
building, the power plant in the gorge, the 
hydraulic laboratory, also in the gorge, and 


‘the filtration system of the university were 


‘visited. In the evening the subscription 
banquet was held. 

' Thursday afternoon a visit was paid to 
the works of the Remington Salt Com- 
pany, and a lecture by Mr. E. G. Acheson, 


on “Carborundum, Graphite and Siloxi- 


con,” which was delivered to the students 

of Sibley College, was attended. 
Thursday evening a number of mem- 

bers remained ‘over to attend a lecture on 


“Pure Foods,” by Dr. H. W. Wiley, chief 


chemist, U: S. Department of Agriculture, 
Washington, D. C. 
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Annual Meeting of the Municipal 
League of Indiana. 

The sixteenth meeting of the Municipal 
League of Indiana will be held at Marion, 
June 12-15. The meeting will be called 
to order on Tuesday, June 12, at 1.30 P. M., 
by the president, J. Fred France. Follow- 
ing the invocation by the Rev. William 
Rainey Bennett, the greeting will be made 
for the city by Mayor F. W. Swezey. The 
response for the league will be made by 
Judge George E. Downey, of Aurora. 

In the evening Mayor M. A. Brouse, 
of Kokomo, will speak upon the subject, 
“Should Mayors Have Judicial Powers?” 
The discussion will be led by Mayor Law- 
rence Becker, of Hammond. 

On Wednesday the subject, “Public 
Sanitation,” will be discussed by T. Henry 
Davis, secretary of the state board of 
health, Richmond. W. A. MclInerry, chair- 
man of the board of public works, South 
Bend, will talk upon the subject, “Col- 
lection and Disposition of Garbage.” 
Mayor C. A. Bookwalter, Indianapolis, 
will speak upon “Municipal Ownership,” 
the discussion upon which will be led by 
Mayor C. W. Sherritt, Muncie. “The Most 
Economical and Satisfactory Plan of 
Cleaning Streets and Alleys” will be taken 
up by Dr. M. F. Baldwin, councilman, 
Marion. The discussion will be led by 
Mayor John W. Call, Elwood. 

A social session will be held on Wednes- 
day evening. 

On Thursday City Attorney Finley P. 
Mount, Crawfordsville, will speak upon 
the subject, “New Cities{Towns Law.” 
The discussion will be led by Mayor W. J. 
Hosey, Fort Wayne. In the afternoon a 
trip to the Soldiers’ Home will be made. 

At 7.30 P. M. the paper entitled “Proper 
Method of Making Assessments for Public 
Improvements” wil] be delivered by H. H. 
Wagoner, city engineer, Huntington. 
James McWeeny, chief of police, South 


Bend, will speak on the subject, “The 
Public Officer and his Relation to Society.” 

On Friday, at 9 a. M., officers will be 
elected and the next place of meeting se- 
lected. 


Annual Meeting of the American 
Institute of Electrical Engineers. 
The twenty-third annual meeting of 

the American Institute of Electrical En- 

gineers will be held in the library of the 

New York Edison Company, 44 West 

Twenty-seventh street, New York, on 

Tuesday, May 15, at 8.15 P. mM. 

No papers will be read or discussed at 
this meeting. The secretary will present 
the annual report of the Board of Direct- 
ors and the committee of tellers will an- 
nounce the result of the recent election of 
officers of the Institute. 
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Hydroelectric Plant of the City of Drammen, Norway. 


OR supplying light and power to the 
city of Drammen and the surround- 
ing country on the Drammen Fjord, 

located some twenty miles southwest from 
Christiania, the water of the Storelven 
was dammed at the waterfall “Gravfos” 
and utilized in the power-house located at 
the junction of the Storelven (the upper 
part of the river Draven) and the Suaram- 
selven, some twenty miles above the-city of 
Drammen. Preliminary to the construc- 
tion of the power plant it was necessary 
to build a branch of the Drammen-Rands- 
fjord Railway from Gjeithus and con- 
necting from the end of this branch to 
the plant by way of a steel bridge over 
the “Gravfos.” 

About sixty-five metres (215 feet) above 
this fall a concrete dam is constructed, 
with the intake canal at the left of the 
river bed, provided with six main sluice- 
gates operated from a gallery above the 
intake. Connecting with this canal is a 
tunnel 230 feet long and ten metres (32.8 
feet) wide at the bottom with an arched 
roof cut in the mountain. On account of 
the softness of the rock it was found nec- 
essary to line this tunnel for a distance of 
twenty-seven metres (226 feet) with brick. 
This tunnel leads into the collecting basin, 
which it was also found necessary to line 
with masonry. The tunnel enters one side 
of the collecting basin, while on the oppo- 
site side are two pressure tunnels, there 
being space for a third one. One of the 
ends of the basin is provided with an over- 
flow and sluice-gate to drain the basin 
in case of an emergency. All sand and 
gravel carried down to the basin is re- 
moved by a sand trap through the over- 
flow channel. The sand-trap gates and 
also the emergency gates are operated from 
a point on top of the wall of the basin. 
Sluice-gates are installed in the pressure 
tunnels, only one of which being at pres- 
ent in use. These tunnels are four metres 
(13.12 feet) high and 4.25 metres (13.94 
feet) wide and are lined with masonry. 
Two turbines are connected to this tunnel 
by means of two short steel branch pen- 
stocks, leading from one main penstock, 
and a third branch penstock leads to the 
two exciter units. 

As the available water supply was thir- 
ty cubic millimetres (759 cubic feet) per 
second with a net fall of 14.5 metres (47.5 
feet), a development of 4,400 horse-power 
was possible. This energy had to be trans- 
mitted over a distance of thirty-five kilo- 
metres (twenty-one miles) and distributed 


« By Franz Koester. 


to two harbor cities spread along the shores 
of the fjord. The plant was designed to 
generate three-phase alternating current at 
a potential of 5,000 volts, which is stepped 
up to 20,000 volts and then transmitted 
to the city entrance of Drammen, where 
this secondary current at 18,000 volte is 
transformed down to 4,500 volts. From 
here the current is distributed to'a num- 
ber of smaller transformer substations, 
where this 4,500 volts is again stepped 
down to 220 volts, at which potential the 
consumers are supplied. The feeder sys- 
tems are installed partly overhead and 
partly underground. From the foregoing 
it will be seen that the installation includes 
a generating station, a step-up transformer 
system, a long-distance high-tension trans- 


already stated, the plant is designed to 
accommodate four main units, although 
only two 900-horse-power units are at pres- 
ent installed and two sixty-six-horse-power 
exciter units. 

Before entering the building the pen- 
stock is divided into two parts, each of 
2.1 metres (6.88 feet) diameter, each sup- 
plying one of the main 900-horse-power 
units. In addition to these there is an- 
other third branch one metre (3.28 feet) 
in diameter supplying the exciter units. 
Each of the main pipes is equipped with 
a butterfly valve. To operate these butter- 
fly valves electric motors are installed in 
the pump room, while the valve of the 
exciter penstock is operated by hand. The 
main turbines are built on the double- 
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mission line, a step-down transformer sta- 
tion, a high-tension distributing system, 
step-down transformer substations and 
low-tension distributing systems. The hy- 
draulic plant is designed for four main 
units and three exciter units, having at one 
end space for the switchboard and step-up 
transformers. ‘The total length of the 
plant is forty-two metres (137.7 feet) and 
the width sixteen metres (52.4 feet) with 
an extension on one side containing offices, 
storerooms, pump room and a repair shop. 
The entire building up to the generating 
room floor is of concrete, while the upper 
part is of brick. The roof trusses are of 
steel covered with wooden planking and 
corrugated steel. A fifty-ton overhead 
crane travels the length of the generating 
room, but not over the switchboard. As 


wheel Francis type, making, with a head 
of 14.5 metres (47.56 feet) and 214 revo- 
lutions per minute, 900 effective horse- 
power. Each turbine unit is provided with 
a flywheel. Between the turbine and fiy- 
wheels is a clutch coupling. Each turbine 
is well provided with hydraulic governing 
devices. For switching the turbines in 
multiple the operation of the governor is 
controlled from the switchboard by a2 
electric motor mounted on the side of the 
governor. 

The pressure water needed for the gov- 
ernor ia supplied by two seven-horse-power 
electrically operated pumps installed in 
the above-mentioned pump room together 
with the necessary accumulator. l 

The exciters are also driven by Francis 
turbines, but of the single-wheel type. 
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These turbines are also equipped with fly- 
wheels forming part of the coupling be- 
tween the turbine and generator. These 
couplings are not of the rigid type, but 
are isolated flexible couplings of the Zo- 
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parts, divided horizontally, with laminated 
poles bolted to the frame. At full load 
and cos $ = 1 the efficiency is ninety-four 
per cent, while with cos $ = 0.8 the 
efficiency is ninety-three per cent. In de- 
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del-Voith system. These turbines are also 
equipped with hydraulic regulating mech- 
anism, but the pressure, however, is sup- 
plied by the head in the penstock, thus 
avoiding the necessity of pumps, as is the 
case with the main units. The small tur- 
bines, with maximum water supply, have 
an efficiency of seventy-five per cent, while 
the main units under the same conditions 
have the same efficiency. With 0.8 of 
the water supply the efficiency is seventy- 
one per cent and with 0.6 seventy per cent. 

With a sudden decrease in load from 
full to no load the variation in speed will 
not exceed fifteen per cent, while with a 
variation of twenty-five per cent in load 
the flywheel holds the variation in speed 
down to only two per cent. 

The alternators are of the Oerlikon type, 
750 kilowatts, 5,000 volts, three-phase, fif- 
ty cycles, and are coupled to the turbine 
shafts by means of isolated flexible belt 
couplings. The magnet frame is in. two 


creasing from full load to no load the po- 
tential increase in the former case is seven 
per cent and in the latter case fifteen per 
cent. The above figures allow for the 
energy of excitation, which at full load is 
seven kilowatts with cos ®=1 and thirteen 
kilowatts with cos $ = 0.8. The maxi- 
mum temperature increase after a twenty- 
four-hour full load run does not exceed 
forty degrees centigrade. The sixty-four- 
kilowatt exciter sets are 110-volt, shunt- 
wound, direct-current generator connect- 
ed by flexible couplings to the flywheel 
of the turbine shaft, as already mentioned, 
and operate at 650 revolutions per min- 
ute. 

From the generators to the switchboard 
cables are laid in a tunnel below the floor, 
three seventy square millimetre iron-bound 
lead-covered cables leading from each ma- 
chine. 

As already stated, the switchboard is 
placed on the end wall of the plant and 
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is two stories high, the lower part on 
the generator room: floor level being occu- 
pied with the transformers and rheostats,' 
while the upper part is taken up with high- 
tension (20,000 and 5,000 volt) fuses, 
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switching devices, measuring instruments, 
etc. Above this is a small gallery where 
are located the bus-bars and horn light- 
ning arresters. The switchboard is com- 
pletely equipped with the most modern 


ARRANGEMENT OF HIGH-TENSION 
CONDUCTORS, 


apparatus and the entire wiring layout 
made with a view to convenience, flexi- 
bility and simplicity. The current from 
each generator is measured and the total 
current supplied to the 5,000-volt bus- 
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bars again measured by recording instru- 
ments before feeding the step-up trans- 
formers. Current at 20,000 volts is then 
led out over a line protected by two horn 
lightning arresters, on each phase ar- 
ranged in parallel, and also choke coils. 
In addition to this, a continuous flow 
. of water prevents the potential from ris- 
ing above 20,000 volts. If the potential 
exceeds this amount it is grounded through 
the water. 

For switching the generators in parallel 
a voltmeter switch, a phase voltmeter and 
synchronizing lamp are provided. A small 
regulating motor is controlled from the 
switchboard. 

The switchboard is designed to accom- 
modate the complete installation, although 
at present the apparatus for only two 
units and the auxiliaries is installed. The 
board is made of white marble, mounted 
on an iron frame. 

The switch system for the transformers 
consists of two separate systems, one for 
5,000 volts lying in the generator room, 
and the other for 20,000 volts in the 
transformer room. The transformers are 
installed below the switchboard mounted 
on wheels, so that they may be moved 
on to low platform cars and carried into 
the repair shop. An air duct extends under 
the transformers for ventilation, with a 
motor-driven fan at the end. 

The feeder system is designed to trans- 
mit 1,800 horse-power with a drop in po- 
tential of eleven per cent. The length 
of the feeder system is about twenty-one 
miles and consists of three hard-drawn 
“copper wires with a sectional area of twen- 
ty-five square millimetres. 

The common method of carrying these 
wires is on wooden poles having three 
cross-arms in order to carry six insula- 
tors for two systems, three insulators only, 
however, being at present in place. They 
are so placed that each cross-arm has one 
insulator. This is done in order to allow 
a turn of one-third in the relative position 
of the feeders, which takes place once in 
three and one-half miles, so that in the 
whole run the cables are twisted twice. 
The poles are placed about 210 feet apart. 
In crossing streets, streams, etc., protec- 
tive wire nets are placed under the feeders, 
so that a broken wire may not drop to 
the ground. 

Wooden poles are used throughout most 
of the run; lattice-work iron poles, how- 
ever, are used in several cases. These poles 
are of the requisite height and are 
thoroughly creosoted and protected by cast- 
iron caps. The wires are carried on delta- 
shaped brown porcelain insulators bolted 
to the croasarms. The cross-arms are 
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braced by angle irons so that the wires 
can not possibly slip off of the cross-arins. 
Below this high-tension 20,000-volt system 
for a certain distance is carried the 5,000- 
volt feeder on porcelain insulators mount- 
ed on iron brackets. Twenty-six inches be- 
low these are placed the telephone lines. 
Ten sectional cutouts are installed, ena- 
bling the operator to disconnect certain dis- 
tricts. At the crossing, over the railway, 
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tioned overload safety device there is an 
induction coil in each phase. From the 
substation three cables and one air line 
lead out at a potential of 4,500 volts fér 
the high-tension distribution system. A 
small auxiliary transformer is installed to 
furnish power at 220 volts for lighting the 
station, and to operate the transformer 
blower. As the transformer station is a 
three-story building, the main floor con- 
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a roofed steel structure is provided to carry 
the feeders. 

There is at present one transformer 
station for reducing the potential from 
18,000 to 4,500 volts. Although the sta- 
tion is designed for the accommodation of 
six transformers, only two are installed at 
present. On entering the station the wires 
are equipped with two parallel switches 
and horn lightning arresters for each 
phase. In connection with the above-men- 


tains the transformers, blower, etc., the 
second floor the switching system for the 
outgoing feeders, and the third floor the 
lightning arresters for the incoming and 
outgoing feeders. The transformers are 
of the same design as in the main power 
house. 

The high- tension distribution system 
leads to two transformer substations for 
a certain distance, as previously stated, be 
ing carried on the same poles as the high- 
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tension transmission line. ‘The wire is 
twenty square millimetres hard-drawn cop- 
per, mounted on brown-glazed porcelain 
delta insulators. The greater part of the 
high-potentia] distribution system is that 
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which are in the form of cylindrical steel 
towers about five and one-half feet in di- 
ameter and some twenty feet high, while 
the two others are of brick. The former 
stations rest upon solid concrete founda- 


ENTRANCE OF SUPPLY PRESSURE TUNNEL. 


carried underground on cables for about 
eight miles. From the substation two 
cables run to each of the two halves of the 
city on the opposite side of the river 
and fjord. These cables are paper-insu- 


tions and are provided with doors to give 
access to the different apparatus. Special 
care is taken for good air circulation; the 
air entering at the bottom rises and is 
discharged below the top hood. 
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lated in a lead sheathing, filled with jute, 
and iron bound. At the sub-transformer 
stations the potential is stepped down from 
4,500 to 220 volts. There are altogether 
fourteen transformer stations, twelve of 


The high and low-tension systems are, 
of course, distinctly separate, and so also 
are the light and power systems. In order 
to simplify the wiring as much as possible 
the three high-tension busses, which are of 
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aluminum, are mounted directly on the 
fuses. On the low-tension side the feeds 
run down to a three-pole knife switch 
and to the fuses. Here, also, the busses 
are mounted directly on the fuses. The 
iron frame of the stations as well as the 
transformer frames are positively ground- 
ed with a copper wire. 

The masonry buildings are made of 
rough stone and well supplied with natu- 
ral light and also for air circulation. The 
wires of the 4,500-volt system enter the 
station through glasa plates, passing 
through induction spools and fuses to the 
transformers. The system is protected by 
three horn lightning arresters. The other 
equipment is the same as for the iron 
towers. 

The low-tension distributing system con- 
sists of overhead air lines and under- 
ground cables, the latter being laid in 
trenches twenty-eight inches deep and cov- 
ered by tiling. The overhead lines do not 
run directly from the transformer stations, 
but are connected from the underground 
feeds, in which case small iron latticed 
poles are erected. These poles are sur- 
rounded by an iron sheathing six and 
one-half feet high, provided with a door 
to give access to the fuses, ete. From 
the fuses the feeders rise to the top of 
the pole, which is also surrounded by sheet 
iron behind which the induction coils are 
arranged. The lightning arresters are in- 
stalled outside of this casing. The arrest- 
ers and towers are grounded by a common 
copper wire. From these distributing 
towers the wires lead to the various con- 
sumers. The mechanical equipment is sup- 
plied by the Drammens Jernstdberi & 
Mekaniske Vaerksted, of Norway, while 
the electrical equipment is furnished by 
the Maschinenfabrik Oerlikon, of Switz- 
erland. 
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Independent Telephone Franchise 
Sold for $100,000 in San 
Francisco. 

In a letter written at Oakland, Cal., 
by John Van Liew, treasurer and audi- 
tor of the Empire Construction Company, 
of California, and also president of the 
California Independent Telephone Com- 
pany, to James B. Hoge, president of the 
National-Interstate Telephone Associa- 
tion, Mr. Van Liew states that five days 
after the earthquake and fire at San Fran- 
cisco a franchise for a telephone system 
was to be sold, and that his company 
paid $100,000 for it, and that construc- 
tion will be commenced as soon as ma- 

terial is available, 
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THE EFFECT OF DAY LOAD ON CENTRAL 
STATION ECONOMY. 


J. P. JONES, CEDAR FALLS, IOWA. 


This subject, effect of day load on cen- 
tral station economy, is one that is, or at 
least should be, of interest to the members 
of this association, and we will have to 
consider it sooner or later, for as each 
year passes we find the different factories 
and other classes of business as well, are 
looking into the subject of electricity as 
a source of power. We find that drug 
stores, hotels and restaurants want fans 
to keep their stores and dining rooms cool 
and also free from flies; while they also 
find it very handy to have electric lights 
for genera] usage on dark days and a con- 
stant light in dark store basements. 
Butcher shops and groceries use the cur- 
rent for the purpose of grinding their 
sausage and coffee. 

Last year I gathered some special data 
on this subject of day load. I had the 
man at the station take a reading of the 
wattmeters at seven in the morning and 
at six in the evening, but lost most of 
my material in our fire and explosion of 
last month, retaining only the readings 
taken in April, October and the first fif- 
teen days of November, 1905. As we are 
not, and have not been, running a generat- 
ing plant in Cedar Falls since the spring 
of 1903, I have had to take the cost of 
running as it was prior to January, 1903. 
We were not running a day current at that 
time, but the figures will serve as a basis 
to figure on. 

I find that our day load for April, 
1905, averaged 150 kilowatt-hours, that 
of October averaged 178 kilowatt-hours 
and thé first half of November averaged 
254 kilowatt-hours per day. In the month 
of October we had on our circuits sixty- 
two and two-thirds horse-power in motors, 
which were placed as follows: 


Overall] factories........... 8 Horse-power 
Drug stores........-...0+6 1 t 
Newspapers.............6. 825 
Rug factory.... .........- 5 a 
Doctors’ offices ............ 2 ‘a 
Hardware specialty manu- 

facturing company....... 10 i 
Canning factory ........... 2715 n 


Residence, washing machine | 


Z «6 
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In the month of April we had a motor 
load of twenty-four and five-sixths horse- 
power. 

In the consideration of cost of running 
a station where the fires are banked in 
the morning and started up in time to 
have steam by the time sun is down, we 
will have the following items to figure: 

First: how long the coal that was used 
to bank in the morning and start up in 


1A aymposium presented before the convention of the 
lowa Electrical Association, Des Moines, April 18-19. 
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the evening would run the station carry- 
ing the load it would have during the day. 

Second: what would be the cost of 
water, boiler compound, oil, waste, ete. 

Third: the salary of the engineer to run 
the station during the day. 

The item, wear and tear of the machin- 
ery will not be considered, as that is usu- 
ally taken into account in fixing the rate 
charged for current. 

We used 175 pounds of coal to bank 
the fire and about 250 pounds to start up 
in the evening. That would give 425 
pounds to help out the day run. Taking 
twelve pounds of coal per kilowatt-hour, 
the 425 pounds would develop thirty-five 
kilowatt-hours. As I have stated before, 
the average daily load in April was 150 
kilowatt-hours for the time between seven 
in the morning and six in the evening. 
The 425 pounds of coal would run about 
one-foyrth of this time, or it would re- 
quire about 1,700 pounds of coal for the 
day, which, at $2.00 per ton, would be 
worth $1.70, this would amount to $51.00 
per month. 

We can figure that the water, oil, waste, 
etc., would amount to $2.50 per month. 

The engineer’s salary would amount to 
$50.00 per month. 

Summing these items up we would 
have: 


Cost of coal for April........... $51.00 
Cost of water, oil and waste.... 2.50 
Salary of engineer.............. 50.00 

Making a total of ............ $103.50 


I found from our ledger of electric ac- 
counts that the total receipts for April, 
1905, was $66.92. We had some small 
motors and other appliances, such as elec- 
tric sad irons, fans, etc., that were on the 
regular lighting rates, and these would 
not show on our power bills, also there 
would be some lights used, so I have 
placed the amount at $15.00. This will 
give us a total of $81.92 received against 
$103.40 cost of running. ‘ 

Now, taking the same course of figur- 
ing for the month of October we will 
have: 

Average kilowatt-hours per day, 178; 
the 425 pounds of coal would generate 
about one-fifth of this average day load. 
It would then take 2,125 pounds of coal 
to make the day’s run, which would cost 
$2.12. That would mean $63.90 for coal 
for the month. Taking the same amount 
as before for water and engineer’s salary, 
we would have a total cost for month of 
October of $116.60. 

The amount received for power during 
the month of October was $98.70, allow- 
ing $20 for lighting we have as total re- 
ceipts $118.70, against a cost of $116.40. 
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Taking the first half of November, the 
average was 254 kilowatt-hours. The coal 
used in banking and starting up would 
be about one-seventh of the total amount 
required for this average day load. This 
total would be 2,975 pounds, which at 
$2 per ton would cost $2.97 per day, or 
$44.55 for the fifteen days. Allowing 
$1.50 for water and $25 for engineers 
salary, the total cost for the one-half 
month would be $72.05. 

One-half the receipts for November 
power amounted to $45.61. Allowing 
$25 for lighting, we have as total receipts, 
for the one-half month, $70.61, against 
$72.05 cost of running station. 

Now this does not make a very good 
showing, but at this time we were not 
making the effort to get power business 
that we would be doing if we were run- 
ning a station as per the figures juat given. 
As I have stated, the motor load in Octo- 
ber was sixty-two and two-thirds horse- 
power. At this time, April, 1906, it is 
seventy-three horse-power. Besides, we 
have a laundry using current for heating 
flat irons, using about seventy-seven kilo- 
watt-hours per month; a tailor shop using 
an electric goose; several doctors using 
current for X-ray coils and cautery 
needles; dentists using motors for polish- 
ing and grinding lathes; a butcher shop 
with a sausage grinder and a tea store 
with a coffee grinder. On dark days, arc 
lamps in the stores are used part of the 
time, and during the holiday season some 
of the stores light all day. Also a wood- 
working factory that uses an electric 
soldering iron to melt the wax filler. 

From what I can see of the conditions 
in our city I believe that if we were to 
have a generating station, a day current 
could be rade to pay a reasonable profit. 


C. H. WALSH, BURLINGTON, IOWA. 


In the design of a central station plant, 
the one great aim is to attain the highest 
possible economy in the operation of all 
departments of that plant. 

Boilers, engines, dynamos and distrib- 
uting systems are so installed, that the 
maximum assumed load may be carried in 
an economical way. Economy means not 
only the saving of so much coal and water, 
but also the application of the energy de- 
rived from these requisites in such a way 
that the greatest money returns may be 
obtained from them. Many plants, built 
originally, perhaps, for street-lighting pur- 
poses, or for commercial service from dark 
to daylight, have extended their scope of 
operations, adding other departments still, 
and increasing their revenue. The same !§ 
true of plants in the larger cities, where, 
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although twenty-four hour service was 
given, the night lighting load was origin- 
ally the principal source of revenue. 

The writer will not go into detail on 
this subject, the time to work up data and 
curves for it having been rather too short, 
but will treat it rather generally. It is a 
subject that, althougk not new to any of 
us, will still bear considerable discussion, 
and if this can be started the object of 
the convention, the interchange of ideas, 
will be more nearly attained. 

The purpose of day load is, naturally, 
to be able to use apparatus installed to 
meet peak conditions, at times when the 
load curve approaches the minimum, mak- 
ing this curve come as nearly as possible 
to the straight line for the twenty-four 
hours, and making the machinery help 
pay fixed charges on the plant, at times 
where otherwise it would be idle. These 
fixed charges will naturally be increased 
to some extent by the addition of the 
necessary apparatus and means of distrib- 
uting day load, and the extra labor neces- 
sary to handle it will need to be con- 
sidered, still it is a fact that these items 
are but a small proportion, ordinarily, of 
the possible increase in revenue. 

Day load may be added in a variety of 
wavs and each class of day service operates 
in a rather different way, in its effect on 
central station operation, as well as its 
economy. 

Central stations of the later day are 
generally so built that nearly all classes 
of electrical service may be furnished from 
the same source. This applies not only 
to electrical apparatus but as well to 
steam-driven machinery, whether turbines 
or reciprocating engines, and to boilers. 
All of this apparatus gives the best results 
at a certain load point, and the more 
nearly this condition is maintained the 
greater naturally will be the saving in 
coal and water, and the greater the re- 
turns in money. There are at this day 
some practical limitations to combined 
plants, but the efforts of manufacturers 
and designers will surely remove these in 
time. | 

In many cities and towns, where light- 
ing plants have existed for years, the 
building of electrical street railways has 
furnished the means for adding one class 
of day load. However, under present con- 
ditions, the nature of the current neces- 
sary for railway purposes precludes fur- 
nishing it from the customary generators 
in use for lighting purposes. The boiler 
plant, of course, need not be changed un- 
less it be to add capacity necessary for 
large railway units. Where polyphase 
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generators have been used for lighting 
purposes, one simple way is to drive the 
railway units by means of synchronous 
motors, direct connected. Railway load 
has the disadvantage of great variations, 
with extreme peaks on top of the lighting 
peak at certain hours of the day, making 
it necessary to install other apparatus, 
such as storage batteries, for instance, to 
meet these new peak conditions or run 
the generating machinery under overload 
conditions. 

The usual method of adding day load is 
by the sale of commercial electric power 
for operating elevators, pumping plants, 
factories, small refrigerators, etc., and this 
class of day load is most profitable, being 
what is necessary for a central station 
heating plant, and in itself giving good 
returns at the station. It is the type of 
load most easily added to any plant, 
whether operating single or polyphase al- 
ternating or direct current. Many of the 
plants in the smaller towns still operate 
their single-phase equipment of former 
days, and are in good condition to use it 
to advantage in this day of improved 
single-phase motors. The single-phase 
motors now on the market, notably those 
of the Wagner Company’s make, possess 
all the characteristics of the reliable 
direct-current series motors, combining 
great starting torque with low. starting 
current, requiring less in transformer in- 
stallation and cutting down transformer 
losses, which on polyphase systems with 
the necessary two or three transformers 
for each installation, are a considerable 
item of the idle load on the plant. 

Many plants having polyphase appar- 
atus and distributing systems are also 
using single-phase motors to good purpose 
and getting good results. 

Although street lighting may have been 
the original purpose for which a plant 
was installed, and the commercial business 
added later, or though the process may 
have been the reverse, the street-lighting 
load, though not, strictly speaking, “day 
load,” comes under the same heading in 
its effect on the station. It tends to 
broaden the peak, and being in most cases 
run off the same machinery as commercial 
lighting, keeps this machinery busy when 
the commercial lighting peak is off. It 
has the additional advantage of being a 
straight line load, with no peaks of its 
own. 

A large number of the smaller stations, 
and some of the larger ones, have in late 
years added another and very profitable 
source of revenue from day load, viz., 
central station heating, made possible 
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through the sale of commercial power in 
some form or other. A heating system as 


an adjunct to a central station not having - 


sufficient exhaust steam to furnish such 
heating, and depending in a large measure 
on live steam during the day time, would 
certainly be a doubtful proposition. The 
steam necessary for the business in such a 
case is no longer a byproduct. But with 
sufficient day load on engines to furnish 
the necessary exhaust steam, the proposi- 
tion becomes one of certain economy, en- 
abling current to be sold to day customers 
at a rate which will be an inducement for 
them to take it and still return a profit. 
As a matter of fact, the money cleared 
from the sale of the heating itself is in 
most cases sufficient to pay for all or 
nearly all of the total annual coal bill for 
the plint. In one case coming under the 
knowledge of the writer the steam-heat- 
ing business paid for about seventy per 
cent of the total coal bill, the plant selling 
exhaust steam direct, carrying back press- 
ure averaging fourteen pounds and los- 
ing the condensation. In another case, 
that of a hot-water system, the heating 
more than paid for the total coal bill. 
Rates for electrical] service were made in 
some cases as low as one and one-half 
cents per kilowatt-hour, the customer 
keeping off the peak. It would not be 
possible to do this if coal had to be 
charged against the production of the cur- 
rent or extra capacity installed. We have 
been told by some heating promoters that 
electric current can be sold cheaply be- 
cause of the revenue from the steam, and 
it has also been argued that the heating 
could be sold cheaply because the steam is 
a byproduct. It will not do to cut corners 
both ways. One or the other must be sold 
at a profitable rate. When a station car- 
rying railway load, run, as ordinarily, on 
separate unit, sells exhaust heating by 
direct steam, the effect of the changing 
railway load, and consequently the chang- 
ing back pressure, may be enough to affect 
the regulation of units on lighting service, 
where these are running fairly well loaded 
and at an economical point, supposedly. 
The excessive back pressure necessary for 
most plants selling steam direct is an ob- 
jection not possessed by the hot-water- 
heating system, and the profit from the 
Jatter should be correspondingly greater. 
In conclusion the writer wishes to say 
that in his belief the beneficial effect of 
day load on station economy is admitted 
by all, and that very little of anything 
new can be said on the subject. The 
writer has not attempted this, but yet be- 
lieves that there is ample ground for dis- 
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cussion of points that have been men- 
tioned. 


W. J. GREENE. CEDAR RAPIDS, IOWA. 


The question of furnishing twenty-four- 
hour service is one to which every central 
station, not furnishing such service, 
should give careful consideration. To 
properly occupy its field, every central sta- 
tion should give continuous service. I 
can not give data to show what the effect 
of a day load on station economy would 
be in cities of less than 15,000 population, 
but data secured from the operation of the 
Cedar Rapids plant in 1890-91 and 1892, 
although meagre as to kilowatt-hour out- 
put, pounds of coal per kilowatt-hour, etc., 
may be of value. Smaller plants giving 
twenty-four-hour service can possibly sub- 
stantiate this data and the conclusions 
drawn therefrom. 

Day service was commenced July 1, 
1891. 

Considering the subject only in rela- 
tion to its effect on power-house expenses, 
our records show that in the three months 
following the commencement of day serv- 
ice, the items of wages, fuel, oil and waste, 
the principal expense accounts affected, 
were increased $60 per month over the 
three preceding months. 

Considering the subject in relation to 
“its effect on the entire plant expense, in- 
terest and depreciation excepted—expenses 
for the above comparative periods were in- 
creased $103 per month. 

Considering the subject in relation to 
its effect on the entire station economy 
or increasing the net earnings per dollar 
invested, and this, as I understand the 
question, is the real essence of the topic, 
our old records will still throw a little 
light on the phase of the subject. The 
revenue from power service for the first 
three months was $34, $81 and $104, re- 
spectively, or an average of $73 per 
month, a little more than offsetting the 
increased power-house expenses. No ma- 
terial increase could be looked for in 
revenue from lights during this period, 
because of the summer months, the short 
time of operation and the fact that satis- 
factory alternating-current fan motors, 
irons, etc., were not procurable. The rec- 
ords show that the increase in lighting 
revenue for this period over the corre- 
sponding period of the year before was 
practically the same as the increase for the 
three months prior to such service over 
the corresponding months of the year be- 
fore. Comparing corresponding periods 
between 1890 and 1891, a year’s operation 
without the benefit of the dav service, 
the light revenue increased twenty per 
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cent; the entire operating expenses in- 
creased twenty-three per cent, and the 
net revenue increased twenty-four per 
cent. Comparing 1891 with 1892, after 
one year’s day load operation, the light 
revenue increased thirty-two and one-half 
per cent; net revenue fifty-nine per cent, 
expenses thirty-one per cent, showing an 
increase of nearly 150 per cent in net 
revenue over what could have been ex- 
pected without the day service. 

Our records are of no value, for present- 
day consideration, in determining the in- 
creased investment due to day service; 
because we were compelled to put in sepa- 
rate generators and circuits for the power 
service. If a plant is properly equipped 
for present all-night loads, the immediate 
extra investment for starting a day load 
would be almost negligible. If increases 
are afterward required for meeting in- 
creased demands, they should be wel- 
comed, but have no bearings on the sub- 
ject under consideration. 

It must be remembered that this data 
is from operative conditions existing fif- 
teen years ago. Advancement in the art 
of central station operation and manage- 
ment would enable any plant at this time 
to do much better, and taking these facts 
into consideration, I believe the above 
percentages are applicable and will give 
conservative results if used in estimating 
the effect of a day service on any plant. 
There are many uses to which electricity 
can now be applied that were not available 
fifteen years ago. Cities in which no gas 
plants are installed give unlimited possi- 
bilities for heating devices, a field that is 
slow to open up in gas-covered cities. 
Look at this partial list of utensils, now a 
commercial commodity: flat-irons, curl- 
ing-irons, cigar-lighters, hot-water urns, 
coffee-pots, waffle-irons, hot-plates and 
broilers, oyster-cookers and stewers, toast- 
ers, chafing dishes, cereal-cookers, water- 
boilers, baking and warming-ovens, heat- 
ing pads, glue pots and soldering-irons. 
Then look at the special uses to which 
electricity can now be applied for power 
purposes that were not available fifteen 
years ago: alternating-current fan motors; 
sewing machine motors, bellows, automo- 
bile charging sets, etc.; and the effect of 
a day service in increasing light consump- 
tion must not be overlooked. Consumers 
will be secured as a result of continuous 
service that could not otherwise be had. 
As soon as a day circuit is established, a 
demand will be found for day lighting 
in basements, halls, closets, bank vaults 
and parts of stores. We find that stores 
use current more and more in the day 
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time, as a result of the darkening of rooms 
by window decoration. 

Before any plant undertakes a day serv- 
ice, the economical equipment of the 
power-house and the distributive system, 
and rates should be carefully gone over. 
With suitable equipment the increase in | 
coal burned per kilowatt-hour should be 
slight, because the coal used in banking 
and starting fires will go far toward tak- 
ing care of the dead day load. If the 
plant is amply and economically equipped 
for the night run, very little extra invest- 
ment would be required for day service, 
possibly an additional boiler in order to 
provide sufficient time for cleaning. If 
the plant equipment is not properly ar- 
ranged for the night run it should be re- 
modeled, but this cost could not properly 
be charged to a day service. The saving 
during the night should compensate for 
the cost of remodeling. Another impor- 
tant investment that should be made be- 
fore undertaking day service is to install 
watt meters at switchboard and on all 
consumers. Here again is an equipment 
that should be had anyway, and is not 
chargeable to day service. Stations that 
are now selling entirely or largely with- 
out meters might find the inauguration 
of a day service a good reason for imme- 
diately changing all consumers to meters. 

The more I consider the subject, the 
more I am convinced that few plants are 
too small to establish a day service. It 
might be a drag for a few months, but 
look at the possibilities for increasing 
business and, above all, completely occu- 
pying the field. After the drag period is 
once passed, increase in day load will 
rapidly reduce the cost of station cx- 
penses per unit generated. I have an 1m- 
stance in which station out-put was 10- 
creased 264 per cent, and expenses were 
increased only twenty-seven per cent, 
cutting the cost per unit generated fifty- 
two per cent. 

The only conclusion that can be reached 
is that the effect of a day load in station 
economy will be to increase the efficiency 
by increasing net revenue at a greater 
rate per dollar invested than can be ac- 
complished in any other way. Keep your 
plant busy every hour in the year; inter- 
est, depreciation and taxes are never idle. 


Electrification of the London, 
Brighton & South Coast 
Railway. 

It is announced that a contract has 
been entered into by the London Electric 
Supply Corporation for the supply of 
power to the London, Brighton & South 
Coast Railway for working the trains on 
its South London line between London 
Bridge and Victoria for a period of seven 
years. This contract was referred to 1N 
the report of the proceedings at the annual 
meeting as well as the new contract en- 
tered into with the London County Coun- 
cil for a period of three years, for the 
supply of power to the council’s tramways, 
to commence at the expiration of the 

existing agreement, 
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The Second Annual Convention of 
the Southwestern Electrical 
and Gas Association. 

Final arrangements have been completed 
for the annual convention of the South- 
western Electrical and Gas Association, 
which is to be held at Galveston, May 16, 
17 and 18. A very interesting and attrac- 
tive programme has been prepared by the 
committee, and the papers which will be 
presented are unusually instructive and 
well prepared. 

Mr. Stichter, editor of the “Question 
Box,” reports that although this is the first 
year of the inauguration of this feature, 
widespread interest has been shown by the 
members of the association and outside 
electrical, gas and telephone companies, 
and that he has received a liberal number 
of questions concerning each branch of the 
association, the answers and discussion of 
which brought forth at the convention 
will be both valuable and interesting. 

A pleasing entertainment has also been 
provided for each day of the convention, 
including a tour of inspection of the grade 
raising work of the city, the sea wall and 
the dredging apparatus used in connection 
therewith, the latter having been retained 
through the courtesy of the engineers in 
charge of the work, so that its operation 
might be seen by those present at the con- 
vention. There will also be an excursion 
down the harbor and to the jetties, and at 
all times during the convention the fine 
surf bathing and fish dinners for which 
Galveston is so famous will be available 
for those wishing to partake and will be 
worth going many miles to enjoy. Addi- 
tional entertaining features will be pre- 
pared for the ladies present. 

On the night of May 17 the Sons of 
Jove will hold a grand rejuvenation and 
initiate new members into the mystic 
orders of the association, and will have a 
parade which is to be more spectacular 
than on any previous occasion. 

The Galveston Business League’s rooms 
in the Tremount Hotel have been selected 
as headquarters of the convention, and 
many applications for reservation of rooms 
have already been received. Special prices 
have been obtained and those expecting to 
attend it are requested to make application 
for accommodations, stating number of 
rooms, whether with or without bath. 
These should be addressed to Mr. H. S. 
Cooper, chairman of the entertainment 
committee, care of the Galveston Electric 
Company, so that all may be provided for 
and avoid confusion and misunderstand- 
ings upon arrival. Arrangements are be- 
ing made by the committee for special 
rates on all railroads. 
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Those in charge of the convention have 
used every effort to make it a great suc- 
cess, and it is fully expected that there will 
be a large attendance and that the con- 
vention will surpass any yet held by the 
association. 

The members have extended invitations 
to representatives of all gas, electrical, tele- 
phone or telegraph non-member compa- 
nies to attend the convention. 

The Electrical Contractors’ Association 
will also hold its annual convention on the 
same dates, a large attendance to which is 
also promised. 


<> 
Advances in Wireless Telegraphy. 

At a meeting of the Royal Society held 
last month, Mr. G. Marconi presented a 
paper dealing with the advances in wire- 
less telegraphy, and with the methods 
whereby the radiation of electric waves 
may be mainly confined to certain direc- 
tions. As was only to be expected, the 
views of so eminent an authority of the 
subject were looked forward to with a 
great deal of interest, and the paper in 
every way fulfilled the expectations raised. 
Mr. Marconi communicated the results 
observed by the use of a straight hori- 
zontal conductor placed at a comparatively 
small distance above the surface of the 
ground or water, instead of the usual 
vertical antenna employed as radiator or 
absorber, in wireless telegraphic stations. 
When an insulated horizontal wire was 
connected at one end to a sphere of a spark 
gap, the other sphere of which was earthed, 
and sparks were caused to pass between 
the spheres, the radiations emitted reached 
a maximum in the vertical plane of the 
horizontal wire, and proceeded principally 
from the end which was connected to the 
spark gap, while the radiation was ni, 
or reached a minimum, in directions which 
were approximately 100 degrees from the 
direction in which the maximum effect 
occurred. Any horizontal conductor of 
sufficient length placed upon or at a short 
distance above the surface of the ground, 
and connected at one end through a suit- 
able detector to earth, would receive with 
maximum efficiency only when the trans- 
mitter was situated in the vertical plane 
of the horizontal receiving conductors, 
and in such a direction that the end con- 
nected to the detector and to the ground 
was pointed toward the transmitting sta- 
tion. If, therefore, such a horizontal con- 
ductor was swiveled about its earthed end 
in a horizontal plane, the bearing or direc- 
tion of any transmitting station within 
range of the receiver would be ascertained. 
He had carried out a number of tests 
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with transmitters and receivers having 
radiating or receiving antennæ or con- 
ductors arranged in various ways. At 
Clifden, Connemara, Ireland, by means of 
a horizontal conductor, 230 metres in 
length, laid on the ground and connected 
at one end to a magnetic receiver and to 
earth, it was possible to receive with clear- 
ness and distinctness all the signals trans- 
mitted from the Poldhu station (situated 
500 kilometres distant), provided that the 


free end of the conductor pointed directly 


away from the direction of Poldhu. No 


signals could be received if the horizontal 


wire at Clifden made an angle of more 
than thirty-five degrees with the line of 
direction of Poldhu. The signals from 


the Admiralty station at Scilly could be - 


received at Mullion, Cornwall (distance 
about eighty-five kilometres), by means of 


.a horizontal wire, fifty metres in length, 


two metres above ground, provided the 
wire was placed in a radial position with 
respect to the sending station and with its 
free end pointed away from it. But it 
was unreceptive if placed so as to make 
an angle of more than twenty degrees with 
the line of direction of the station at 
Scilly. He had noticed that the most ad- 
vantageous length of the receiving hori- 


“zontal wires, in order to obtain results at 


maximum distances, was about one-fifth 
of the length of the transmitted wave, if 
the wires were placed at a distance above 
the ground, but the receiving wires should 
be shorter if placed on the ground. When 
using horizontal receiving wires, he had 
often noticed that the natural electrical 
perturbations of the atmosphere or stray 
electric waves, which were generally preva- 
lent during the summer, appeared to pro- 
ceed from certain definite directions, 
which varied from time to time. It would 
be exceedingly interesting to investigate 
whether there existed any relation between 
the direction of origin of these waves and 


the known bearing or direction of distant | 


terrestrial or celestial storms from whence 
these stray electric waves most probably 
originated. He proposed to carry out 
some further investigations on the subject. 
— Electrical Engineer, London. 


For a Wireless Telegraph 
Conference. 

The German government has fixed June 
28 as the date for an international wire- 
less telegraph convention, to be held at 
Berlin. The United States has been asked 
to participate in this convention, the pur- 
pose of which is to make regulations for 
the control of wireless telegraph systems. 
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Telephone Rates in New York City. 

Some very interesting light was thrown 
upon the subject of telephone rates in a 
large city at a recent hearing before the 
Senate Committee on Miscellaneous Cor- 
porations, on Senator Riordan’s bill, at Al- 
bany, N. Y. This bill was entitled “An 
Act to Amend the Transportation Cor- 
poration Law Relating to the Transmis- 
sion of Despatches.” The bill had for its 
purpose the reduction of telephone charges 
in New York city and between the various 
boroughs of Greater New York. The fol- 
lowing extracts are taken from the pre- 
sentation of facts which was made by Mr. 
Union N. Bethell, vice-president and gen- 
eral manager of the New York Telephone 
Company: 

In his preliminary address to the com- 
mittee Mr. Bethell said, in part: 

“A member of his cabinet was delegated 
by President Roosevelt in 1905 to consider 
the question of telephone rates in Wash- 
ington, with special reference to the in- 
terests of the national government, and 
the message rate plan, considered from 
the standpoint of a large user, was un- 
qualifiedly endorsed, the official report on 
the subject containing these words: 

“Under the measured service system, 
the telephone arrangements of the depart- 
ments can be extended indefinitely and 
economically wherever a saving in time of 
officials and clerks indicates the proper 
use of the telephone. Under the flat rate 
svstem the number of stations and the 
convenience of the system could only be 
economically extended where enough busi- 
ness could be foreseen to utilize the ca- 
pacity of the instrument.’ 

“Consideration of these facts as ap- 
plied to the telephone service of the gov- 
ernment in Washington, as well as the con- 
sideration of the general telephone prac- 
tice, left no room for doubt that the 
measured service system was that suited 
to the interests and needs of the govern- 
ment, and that a flat rate charge would 
not allow of the economies desired nor 
would it permit of the maximum of an 
efficient telephone service. 

“Therefore, from the standpoint of large 
users, as well as from that of small! users, 
the message rate system is endorsed.” 

After a considerable explanation of 
minor points the following interesting dis- 
cussion ensued : 

Mr. Bethell—So much is being said 
at the present time respecting the over 
capitalization of public service corpora- 
tions and the misuse of franchises that I 
wish to say very clearly and emphatically 
that the New York Telephone Company 
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does not carry one dollar in its capitaliza- 
tion account representing its franchises. 
It has refrained from capitalizing its fran- 
chises not only because it believes this 
would be absolutely wrong and unjust, but 
also because from the standpoint of its 
own interest it would be shortsighted and 
unwise. 
business to maintain a just and conserva- 
tive capitalization based upon a legitimate 
and fair valuation of its property not in- 
cluding franchises. 

Senator Cassidy—You say you don’t 
capitalize them? 

Mr. Bethell—We don’t capitalize them. 

Senator Cassidy—The state capitalizes 
them. 

Mr. Bethell—Yes, the state capitalizes 
them for the purposes of taxation. We pay 
taxes upon them, but, as usual with cor- 
porations paying franchise taxes, we charge 
those taxes in our expense account. Thus 
these taxes are indirectly borne by the 
public, and we do not think it proper to 
capitalize the franchises and write them 
into our asset account, and by paying in- 
terest or dividends on them place an ad- 
ditional burden on the public. Franchises 
are property, and can not be taken from 
their owners without just compensation 
and due process of law, and they unques- 
tionably have a distinct value, but the 
New York Telephone Company has be- 
lieved and does believe simply as a matter 
of good business that it should not capi- 
talize its franchises. It never has done 
it, and it does not carry, as I say, one 
single dollar in its capital account to-day 
representing its franchises. 

Senator Cassidy—Your percentage of 
earnings to investment would be greatly 
reduced if you capitalized them. 

Mr. Bethell—If we did capitalize them 
we could use earnings to distribute among 
stockholders as diyidends instead of giving 
them to the public in the way of lower 
rates, but I say that would be improper. 

Senator Cassidy—That would reduce 
your dividend rate, wouldn’t it? 

Mr. Bethell—If we did capitalize them ? 

Senator Cassidy—If you distributed the 
same earnings over a larger capitalization. 

Mr. Bethell—Yes, that is true. 

Senator Cassidy—So if you did capi- 
talize them vou wouldn’t be able to de- 
clare a dividend of ten per cent? 

Mr. Bethell—We don’t declare dividends 
of ten per cent. The net earnings, as cer- 
tified by the audit company, were approxi- 
mately ten per cent of the actual and 
necessarv investment. Net earnings must 
provide not only for a return upon the 
capital in dividends and interest, but also 
for contingencies; that is, the surplus and 


In fact, it believes it to be good - 
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reserves. We do not declare ten per cent 
dividends. 

In general, the policy of the company 
is to maintain its service at the highest 
point of efficiency and so adjust its 
charges from time to time as to limit its 
earnings, as nearly as possible, to the 
amount required to meet necessary op- 
erating expenses, including, of course, the 
actual depreciation of its plant, whether 
due to decay or changes in the art, pro- 
vide a reasonable reserve or surplus for 
periods of industrial depression and such 
contingencies as may arise; and yield a 
fair return on the actual and necessary 
investment, not including franchises. The 
management believes that earnings in ex- 
cess of the amount so required, if any 
accrue, should be devoted to expanding and 
improving the service, bettering the con- 
dition of emplovés and reducing the 
charges to the public. 

The management of the New York 
Telephone Company recognizes and has al- 
ways recognized that its duty is not only 
to the stockholders and the employés, but 
also to the public. As a public service 
corporation it is in a sense a trustee for 
the public, and is subject to the usual 
obligations of a trustee: first, a fair and 
honest. administration of its trust; and, 
second, periodical accountings or reports of 
the results of its administration. That 
is, not only as a matter of justice to the 
public, but in its own self-interest. I have 
pointed out or attempted to point out that 
there is grave danger of serious injury fo 
the public in attempting to deal with the 
separate details of a complicated system, 
like ours especially, on the advice of those 
who are unfamiliar with the subject, as 
illustrated in the bill under consideration. 

Senator Cassidy—You don’t believe the 
internal affairs of a corporation of this 
kind should be regulated by statute? | 

Mr. Bethell—I believe in a proper super- 
vision of public service corporations. I 
believe that the true regulator is public 
sentiment. With publicity, as evils are 
disclosed, specific remedies can be applied. 
Effective publicity, however, under present 
conditions is not possible. The public is 
inclined to question the statements which 
many public service corporations publish, 
and justly so, because it has been so often 
deceived by stock jobbing and overcapital- 
ized corporations. I believe some suitable 
and proper governmental machinery of 
supervision, to bring about a uniformity of 
accounting and to secure such publicity 
as will protect the investing and the con- 
suming public from fraud and extortion, 
should be devised and set in motion. The 
public is entitled to this safeguard, and 
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it would do more in my judgment than 
anvthing else conceivable to conserve and 
advance the welfare of fair dealing and 
honestly conducted public service corpora- 
tions. 

This machinery should not, in my judg- 
ment, consist of the ordinary commission 
as usually formed and empowered, certain- 
ly not a rate-fixing commission. For 
often, under such a commission, the public 
secures the semblance of protection which 
is Only a shield for wrongdoing, and is 
worse than no protection at all. 


Electric Equipment of the Aberdare 
Collieries, England. 


The Powell Duffryn Company has been 
operating a group of collieries situated 
twenty miles northwest of Cardiff, Eng- 
land, from which it obtains about one and 
one-quarter million tons of coal each year. 
This company has recently installed a very 
complete electrical system for these mines. 
Before the present system was put in six 
of the mines had isolated direct-current 
plants, generating at 200 to 400 volts for 
lighting and power purposes. In place 
of extending these plants for the more 
general use of electric power, it was de- 
cided to erect a power station to supply 
all of the company’s pits in the Aberdare 
valley and thus obtain the advantage of 
a higher Joad-factor by concentrating the 
generating plant in one power-house. The 
district to be served is eight square miles 
in area, some points being four miles from 
the proposed power station. As a consid- 
erable demand for power might develop 
at any point in this area, it was decided 
to use the three-phase svstem, distributing 
power at 3,000 volts, fifty eycles. The 
existing direct-current svstems will be re- 
tained, the steam plant being displaced by 
motor-gencrators. Electric power is now 
being supplied to seven of the pits from 
the power station. The total horse-power 
at present in use at the mines is about 
12,170, and at present there 1s about 6,000 
horse-power in motors installed. Records 
show that colliery requirements are about 
1.000 kilowatt-hours for each brake-horse- 
power in use, with a load-factor on the 
power station of thirty-seven per cent. To 
supply this the average load on the power 
station would be about 1,500 kilowatts, 
the equipment consisting of one 1,500- 
kilowatt and two 750-kilowatt units. The 
maximum demand is at times 1,400 kilo- 
watts, though there are momentary de- 
mands of 1,750. The transmission lines 
are designed to supply motors aggregating 
6,000 horse-power, hased on a motor effi- 
ciency of eighty-seven per cent, a power- 
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factor of seventy-five per cent and a maxi- 
mum drop of ten per cent in the line, with 
seventy per cent of the motors running 
at full load. Substations are placed at 
convenient distributing points, where the 
pressure is reduced to 500 volts for small 
motors and 110 volts for lighting. In 
some cases the substation is placed under 
ground close to the shaft. Each shaft 
has double three-core cables insulated with 
impregnated paper and covered with cop- 
per tape fifteen mils thick. The whole 
is then sheathed with lead and armored 
with galvanized steel wires. The motors 
are divided, in general, into two classes— 
those of variable speed for hauling and 
winding; those of constant speed for driv- 
ing fans, pumps, screens, ete. Forty mo- 
tors of the first type were in service the 
early part of this year, varving in output 
from 300 to twenty-five horse-power. Thir- 
ty-seven motors of the second type were 
in service, varving in output from 180 
to five horse-power. The motors have in 
all cases been fitted to existing haulage 
gears, replacing the steam engines, the 
change-over from steam to electricity be- 
ing made in one day. Since the plant has 
been in operation the daily load-factor is 
about fifty-one per cent, though the an- 
nual load-factor is less than this, due to 
holidays and other stops. 
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BOOK REVIEWS. 


“Eminent Engineers.” Dwight Goddard. 
New York. The Derry-Collard Company. 
Cloth. 280 pages. 6 by 8 inches. Illustrated. 
Supplied by the ELectRICAL REVIEW at $1.50. 


This book contains short biographical 


sketches of sixteen Americans and sixteen 


Europeans who have been closely identi- 
fied with mechanical progress. The biog- 
raphies were originally issned as monthly 
numbers by Messrs. Wyman & Gordon, of 
Cleveland, Ohio. Some of them have, how- 
ever, been rewritten. Each biography 
gives briefly the important phases of the 
life of the man dealt with and each is 
accompanied by a portrait. Among those 
whose names have heen identified with elec- 
trical progress are Benjamin Franklin and 
Sir William Siemens. For one who does 
not care to go more deeply into the lives 
of these great men the little sketches give 
their noteworthy achievements. 

“Single-Phase Commutator Motors.” Frank- 
lin Punga. Translated from the German by 
R. F. Looser. New York. The MacMillan 
Company. Cloth. 188 pages. 51% by 7% 
inches. 81 illustrations. Supplied by the 
ELECTRICAL REVIEW at $1.75. 

This hook is a fairly complete treatise 
on the three principal types of single-phase 
commutator motor, the single-phase series 
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motor, the repulsion motor and the com- 
pensated repulsion motor. The author 
seems to have given undue prominence to 
several points, as, for instance, the sub- 
ject of reactance sparking, which occupies 
practically the first four chapters of the 
book and applies equally to direct-current 
motors. These chapters develop several 
interesting theories concerning the effect 
of brush width and brush contact resist- 
ance. And since in other respects they 
cover so fully the subject of direct-current 
commutation, it is to be regretted that they 
do not show the calculation of reactance 
voltage, taking into account the slot shape, 
which is a verv important factor. The 
comparison between series-wound arma- 
tures and multiple-wound armatures is 
rather misleading also, but this wrong 
impression is corrected in one of the later 
chapters, as is also the seemingly undue 
prominence given to reactance voltage. 
Chapters v to x take up the commuta- 
tion of single-phase motors and develop 
the elementary theory of all three types 
hy the use of vector diagrams. Chapters 
xi to xiv give a very good discussion of 
the characteristics of the different types of 
motors and show to what conditions each 
is best adapted. Chapter xv gives com- 
parative designs of the three tvnes of mo- 
tors. While these designs do not repre- 
sent the best practice, they serve to il- 
lustrate the cardinal noints in the design 
of the different types of motors. 

As stated previously, the book is writ- 
ten in such a manner as to be rather mis- 
leading at some points, but it contains 
much valuable material, and, if carefullv 
read, the conclusion will be found to be 
accurate. 
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Postal Telegraph Company to Use 
Octoplex Machines. 


It is announced that the Rowland Tele- 
graphic Company, Baltimore, Md., has 
closed negotiations with the Postal Tele- 
graph-Cable Company to furnish the latter 
with an octoplex machine, one of the tele- 
graph printing machines invented by the 
late Professor Henry W. Rowland, of Bal- 
timore. The machine will be ready for 
delivery in about three weeks and will be 
the first to be operated in America. It 
will transmit messages between New York 
and Boston. 
one wire in each direction at the same time, 
each at the rate of thirty-five to forty-five 
words a minute. The messages are re- 
corded in print at the sending station and 
are in such form as to be ready for de- 
livery at the receiving station. 


Four messages are sent over 
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EQUITABLE RATES IN RELATION TO 
RATE REGULATION.: 


BY GEO. M’LEAN. 


The rule that works both ways, the 
ethical, the just, the sound principle, alike 
in commerce, in love, and in all other 
affairs of life, is this: “pay for what you 
get.” It is this that gives the serene mind, 
the cheerful heart, the conscience void of 
offense to God or fellow man; and it is 
the quest for unearned pleasure or profit, 
the desire to reap where we have not sown, 
that produces the anxious mind, the trou- 
bled heart, the uneasy conscience. 

“Pay for what you get!’ It is a senti- 
ment to which, in the abstract, we all 
assent. But there has been planted in 
every breast an instinct of justice which 
moves us all to resist what we may con- 
ceive to be oppression. Hence, the de- 
mand for “equitable rates’ which comes 
alike from the public service corporation 
and its patrons. The one, if just, desires 
only a fair reward for its service, but would 
define such to be a profit, actual or po- 
tential, sufficient to afford an incentive to 
progress in efficiency and economy, a prog- 
ress the benefits of which shall be shared 
by the patron or consumer. The latter, 
if a just man, is sincerely willing to pay 
for what he gets, but he may have false 
notions of cost, and one purpose of this 
paper is to set out what its author believes 
to be the facts of cost. He refers much 
of the distrust with which many public 
service corporations are regarded in their 
several communities to misunderstanding 
of their motives on the one hand and of 
the rights of the consumer on the other, 
and he believes that if this misunderstand- 
ing could be cleared away amicable and 
just relations between corporation and con- 
sumer would be established. The desidera- 
tum is the permanent institution of what 
shall be mutually recognized as equitable 
rates and fair treatment of all concerned. 

Is there need of a campaign of educa- 
tion for the benefit of many consumers 
who intend to be just? I fancy there is. 
I fancy I hear many of them say, “I am 
willing to pay for what I get. That is 
my platform. But I am not willing to 
pay for what I don’t get, and when a 
plundering lighting corporation sends me 
a minimum bill for a month’s service 
when I have had no light, I will resent the 
injustice and refuse to pay.” 

What this indignant, but honest, con- 
sumer needs is light, perhaps not the com- 
modity the corporation serves, but a light 
to the understanding. He says he received 
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nothing and should pay nothing. He 
cheerfully pays the premium on his in- 
surance policy, though he had no fire dur- 


ing the year, and declines to pay the mini- 


mum bill for lighting service when he has 
had no light, because he understands in- 
surance and does not understand the mini- 
mum bill. 

He is willing to pay for what he gets, is 
he? Well, then, having ordered the com- 
pany to place its facilities at his disposal, 
he has had its service just as he had that 
of the fire insurance company which he did 
not call upon to pay a loss, but which 
assessed a certain portion of its expenses 
to his policy, a portion averaged upon the 
cost of carrying all its policies and risks. 
By the lighting corporation which sends 
him a minimum bill for “standing by serv- 
ice” or what is otherwise called “readi- 
ness to serve” charge, he is called upon to 
pay (usually a minor part, only,) his pro- 
portion of the following specified items of 
cost: 

First, Investment—“Readiness to serve” 
cost includes a charge for interest and 
depreciation on the plant placed at the cus- 
tomers’ service. 

Second, Fixed Charges—This includes 
insurance, taxes, office rent, and such ex- 
penses for salaries and clerical labor, and 
other fixed expenses, as are not substan- 
tially changed as the number of consumers 
changes. 

Third, Transformer Losses—It is im- 
portant to include the cost to the company 
of producing the electricity used by the 
transformer whether light or power is, or 
is not, being consumed in the building con- 
nected. It may be likened to the cost of 
steam consumed by an engine running 
idle, or to the cost of gasoline consumed 
by the engine of an automobile churning 
in front of the door while awaiting the 
owner’s coming. Applicants for service 
should understand that alternating cur- 
rent is distributed in cities generally at 
2,300 volts pressure. That, to reduce this 
2,300 volts pressure down to a voltage at 
which it may safely be admitted to build- 
ings, a transformer is employed. That this 
transformer consumes a part of all the cur- 
rent coming to its high-pressure side dur- 
ing every day and every minute service 
wires to buildings remain in connection 
with it whether any current is used in the 
building or not. (There are some con- 
sumers who make so little use of their 
lamps that, for everv kilowatt consumed 
in the lamps, twenty, or even fifty, kilo- 
watts are used up in the transformer while 
waiting to serve them.) 

Howsoever warmly the minimum bill or 
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the “readiness to serve” charge may be 
criticised, the condemnation of it is with- 
out merit. For the principle of it runs 
through every line of business, and every- 
where is approved. The city or town will- 
ingly, and justly, pays for fire hydrants 
not used during the year. The lawyer asks 
and gets a retaining fee for standing ready 
to serve. Every union printing office al- 
lows “standing time” to printers. Every 
union plumbing and steam fitting shop al- 
lows a man a minimum of four hours for 
any day on which he may report to the 
shop, even though he works only half an 
hour. The cab driver charges his customer 
while he waits outside ready to serve him. 
The landlord charges rent for his house as 
long as the tenant keeps it out of his 
possession. And so columns might be filled 
showing the wide application of the prin- 
ciple, and showing, also, its general recog- 
nition. ‘There is the difference that, in 
proportion to what it costs them, the 
others charge much more than the light- 
ing companies for “readiness to serve” 
and the further difference, generally, that 
the latter are corporations. But neither 
because of these differences, nor for any 
other reason that will stand analysis, 
can the justice of the minimum bill, nor 
of the “readiness to serve” charge be de- 
nied. In order that the large consumer 
may have an equitable rate, the lowest rate 
consistent with a fair return to it, the com- 
pany must exact payment from the citizen 
who incurs a just liability for “standing 
by” charges. 

Having now considered, and, I hope, 
demonstrated the justice of the lighting 
corporations’ position on one much con- 
troverted point, the “readiness to serve” 
charge, made up of the investment, or 
interest and depreciation, cost, the fixed 
charges cost, and the transformer loss or, 
loss in transmission cost, we need only 
mention the fourth: operating cost, or 
the cost of generating, transmitting and 
distributing the current, which includes 
cost of labor, attendance and superintend- 
ence, coal, supplies, patrolling and ordi- 
nary repairs chargeable to this department. 

Fifth, Reserve or Contingent Fund— 
This to cover fluctuations and advances 1n 
costs of labor and supplies, accidents, 10- 
juries and damages, and the obvious, oF 
existing, risks and contingencies of the 
corporation’s business and affairs. The 
foregoing factors, essential elements of any 
equitable rate, represent cost, and cost 
only. 

In considering the sixth factor, profit, 
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we pass to the more general phases of the 
question of equitable rates. 

The question that remains is: how are 
the public service corporation and the pub- 
lic to get what each is entitled to demand, 
equitable rates? How is each to be guar- 
anteed protection against exploitation by 
the others? How is the one to be guarded 
against extortion and how is the other to 
be shielded against public distrust of pub- 
lic service corporations and of their regu- 
lation by public bodies composed of poli- 
ticlans, a public distrust which is the 
source of most municipal ownership senti- 
ment and the shield for all malicious at- 
tacks upon public service corporations ? 

When shall the rates of public service 
corporations be regulated and by whom? 

These last questions have been variously 
answered in various states. In some, Iowa 
for example, rates are subject to regulation 
at any time by the city council and this 
right to regulate at any time may not be 
contracted away. There are other states 
in which the city council may prescribe 
rates for the full period of the franchise 
or at certain intervals and still others in 
which the regulation is left in the hands 
of a state commission. 

Many lighting corporations would un- 
questionably prefer rates not subject to 
alteration by public authority during the 
period of the contract or franchise. This 
would give them protection against every- 
thing except their own mistakes and com- 
petition. .But no state which has enacted 
a statute reserving to public authority the 
right to regulate the rate at any time could 
be induced to repeal it, and if it should 
be repealed there would go with it the 
best argument against chartering a com- 
peting company, the argument that when 
the control of rates is vested in the public 
it is unnecessary to duplicate service in 
order to relieve the public of extortion. 

Next in popularity with lighting com- 
panies apparently is the law giving public 
authority the right to prescribe rates at 
certain fixed intervals. The advantage 
from their point of view is that between 
intervals no sword of Damocles hangs over 
their heads. The disadvantage is the lia- 
bility that the right to regulate will be 
exercised at the intervals prescribed in the 
contract. When it may be exercised at 
any time the liability to blackmail is con- 
stant, but the exercise of the right to regu- 
late is rare. Moreover there is one form 
of intimidation, the threat of competition, 
to which all are exposed and to which the 
liability is greatest on the part of those 
companies whose rates can be revised bv 
public authority at certain periods only. 
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The desideratum is a system of regu- 
lation which, while assuring the public a 
“square deal,” will leave the corporation 
a motive for enterprise, progress and liber- 
ality, a motive for assuming risks in the 
effort to extend its business and increase 
its profits, and guarantee that others will 
not be permitted to reap where it has sown. 

Equitable rates can be established, the 
progress of the municipal ownership move- 
ment retarded, if not completely arres.ed, 
and the argument against competition in- 
volving duplication of service can be made 
conclusive to the public mind by establish- 
ing the principle of profit sharing in the 
regulation of rates. 

This principle might be put into effect 
by establishing fair standard prices and 
making reductions from these prices de- 
pendent upon output or dividends. 

England has a sliding scale, dependent 
upon earnings and under which the so- 
called standard rate may be lowered or 
advanced. In our country a standard rate 
meeting the requirements of public senti- 
ment would be a maximum rate. In some 
cities under contract sliding scales have 
been established under which rates decline 
from year to year, or from period to period, 
until a certain minimum is reached, This 
plan, while possessing certain advantages, 
is imperfect, since when the minimum rate 
is reached the liability to competition, es- 
pecially from the municipality itself, is 
revived. On the other hand, when the 
rate is made dependent upon actual, and 
not estimated, total consumption, or upon 
dividends, the regulation. as closely as pos- 
sible, becomes automatic. 

Nothing in this world is perfect and 
the dividend test is no exception, but, 
assuming fair basic terms, it is the one 
which, while absolutely satisfactory to the 
company seeking only a fair return on its 
investment and a fair reward for its en- 
terprise, seems most likely to satisfy the 
public that it is getting a square deal and 
would be guilty of folly were it to author- 
ize duplication of the service by the mu- 
nicipality or private enterprise. 

Let us say that a maximum charge hav- 
ing been prescribed, the standard rate of 
dividend is fixed at seven per cent on the 
actual value of the property, as tested by 
cost of reproducing plant and cost of re- 
producing its business, or according to the 
test the United States Supreme Court has 
laid down in the case of Smyth vs. Ames, 
[169 U.S., 466]. Then let it be provided 
that for every increase of one per cent, 
or one-half of one per cent, above the 
standard dividend a certain reduction in 
price shall be made to consumers. This 


127 


would mean actual profit sharing. The en- 
terprise would become a mutual concern 
and the public would be assured full par- 
ticipation in the profits resulting from the 
economies practiced under capable man- 
agement of a lighting property. Municipal 
ownership now has its advocates among 
those who admit that municipal waste 
equals corporate profit. They say they 
would rather the profit were wasted in 
the employment of needless labor, or in 
liberal compensation to municipal em- 
ployés than reserved to capital, since the 
public pays the freight in either case. The 
argument is fallacious because the public 
interest lies in rates and service and mu- 
nicipal ownership therefore can be justified 
only by showing that it means improve- 
ment in rates or service, or both, but it is 
an argument the public service corporation 
could meet most effectively by taking the 
public into partnership in the manner al- 
ready described. — 

In conclusion it may be said that a 
prolific source of prejudice against public 
service corporations is the glittering pros- 
pectus of the promoter, in which the profits 
of the lighting company whose securities 
are for sale are eet forth in most alluring 
fashion. In these proclamations the pros- 
perity of the concern is often exaggerated 
by representing its revenue over operating 
expenses, taxes, and ordinary repairs as 
profit, when the fact is that, assuming all 
disbursements for items properly belong- 
ing to operating expenses are charged as 
such, and not to investment, the balance 
shows not profit alone, but profit plus de- 
preciation, plus value of the insurance and 
the indemnity against all contingencies 
and hazards of the business, which cost or 
value has not been charged to operating 
expenses, as it properly might have been, 
the company having borne the risk. 

Of course, proper deductions should be 
made for depreciation, reserve or contin- 
gent fund, and various forms of insur- 
ance, even though the company carries its 
own insurance, against many or all con- 
tingencies. When this prospectus or state- 
ment mentioned falls into the hands of a 
newspaper making a campaign for lower 
rates, a new company, or a municipal 
plant, it is accepted as proof that the 
profits resulting from a certain volume 
of business at a certain rate are inordinate 
and that lighting companies generally are 
practicing extortion upon the people. As 
a fraternity we should frown upon these 
exaggerated statements and by fair dealing 
with the public endeavor to establish reia- 
tions of comity between the public service 
corporations and the people. 
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Electrical Notes from Europe. 


OME useful data as to the use of 
electric locomotives for hauling 
freight trains and the cost of oper- 

ating have recently been obtained from the 

reports concerning the operation of an elec- 
tric railroad which runs from Heidelberg 
to Wiesloch, over a distance of eight miies. 

The hauling is carried out at the rate of 

eight miles an hour, on the average. The 

contract stipulates that an annual amount 
of freight equal to 50,000 tons is to be 
taken from the quarries to the cement fac- 
tory, which lies about three miles off, and 
this is to cost $0.14 per ton for the trans- 
portation, making §0.046 per ton-mile. 

The electric locomotives which are used 

in this case are equipped with two motors 

of thirty kilowatts each. The track is a 

thirty-nine-inch gauge. By the use of im- 

proved controllers the locomotives are 

given seven different speeds, and the mo- 

tors are operated from a cabin in the mid- 

dle of the locomotive. Current is brought 

from an overhead wire by two bow-shaped 
trolleys. As regards the freight cars, they 
weigh 6.6 tons when empty, and are de- 
signed to carry a load of 4.8 tons. The 
train is usually made up of one of the 
above-mentioned locomotives and three 
cars, making a total weight of 14.3 tons, 
while the load figures thirty-one tons for 
the whole train. The weight of the empty 
train in proportion to the freight load 
carried is forty-six per cent and to the 
total weight thirty-two per cent. In an 
ordinary railroad this is about sixtv-three 
and thirty-eight per cent, respectively. 

When making the up grade the train takes 

about six kilowatt-hours, or 0.88 kilowatt- 

hour per locomotive-mile, and on the 
down grade this is ten or fifteen per cent 

less. In the year 1904 the road ran 36,600 

train-miles, taking 25,312 kilowatt-hours. 

= The trains are loaded in the present case 
in about seven minutes, and the distance 
of eight miles is covered in one hour. 


The recent experiments which have been 
made by the two French savants, Messrs. 
Couriot and Menier, upon the action of 
incandescent wires or filaments upon fire- 
damp showed some interesting results. It 
appears that the conductor alone has no 
effect upon bringing about an explosion 
unless it becomes broken and an are is 
formed. Different metals were used to 
form filaments and these were brought to 
a high temperature, but a mixture of fire- 
damp and air could not be thus exploded 
as long as the filament is unbroken. A 
lamp bulb filled with fire-damp did not 
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explode even at a very high voltage, but 
when the filament broke and caused a 
spark an explosion followed. ‘These experi- 
ments show the difference between fire- 
damp and illuminating gas in this respect. 
The difference is thought to be due to the 
different ionizing properties of the gases 
in question. It has been already shown 
that chemically prepared gases only con- 
tain ions having a large volume and a small 
mobility. It is not necessary that the wire 
should be incandescent at the time of 
breaking in order to cause an explosion, 
as a series of trials with wires made of lead 
and other metals was made. The explosion 
can be avoided by using a shunt circuit 
around the break point, but the resistance 
should not be too high in this case to se- 
cure a good effect. Self-induction in the 
shunt circuit is likely to cut down the 
chance of an explosion, and it is therefore 
to be recommended. 


The French government recently decided 
to transfer the postal, telegraphic and tele- 
phone department, which was formerly 
under the minister of commerce and in- 
dustry, to the minister of public works, 
to which it more properly belongs, and this 
will avoid the numerous complications 
which arose under the old system. The 
decree making this change went into effect 
on March 14 last. It is expected that a 
greater economy will also be obtained 
under the new system. 


Among the new electric plants which 
have been erected in Roumania may be 
mentioned the new station for lighting and 
power in the town of Ploescu. The total 
capacity of the plant is somewhat under 
400 horse-power. The boiler room con- 
tains two Babcock & Wilcox boilers, each 
having 270 square yards heating surface, 
capable of vaporizing 8,000 pounds of wa- 
ter per hour. The grates are laid out so 
as to use either coal or naphtha as fuel, 
and for the latter they have been equipped 
with spray jets. At present the plant con- 
tains a 800-horse-power tandem compound 
engine, built by Van den Kerchove, of 
Ghent. It is direct-coupled to a 200-kilo- 
watt generator of the Picper multipolar 
pattern, running at 125 revolutions per 
minute. The generator will deliver about 
1,500 amperes at 500 volts. At the pres- 
ent time the streets are lighted by are 
lamps, and there are a considerable number 
of subscribers for incandescent Jamps and 
motors. 


An electrochemical company of Frank- 
fort has recently brought out a process for 


the destruction of phylloxera by the use 
of current, and it is claimed that the elec- 
tric method is very efficient and acts with- 
out injuring the vines. The company pro- 
posed to the Bavarian government to have 
the new system officially tested, and after 
considering the matter the authorities de- 
cided to make a series of tests. The latter 
are to be carried out at Wurzburg, and the 
ground for the purpose is already selected. 
It is desired mainly to see whether the ap- 
plication of the current will do any harm 
to the vines. Should the results of the 
tests be favorable, it is proposed to use 
the system on a larger scale in a district 
where the phylloxera prevails. 


In order to carry out wireless telegraphy 
between moving trains to a better advan- 
tage it is necessary to find some method 
of mounting the mast upon the trains, but 
hitherto this has not been done in prac- 
tice owing to the difficulties from the wire 
which cross the track, and also from the 
bridges and tunnels. A German engineer, 
M. Kittsee, has found a method of apply- 
ing a sufficiently high mast to a train. To 
carry this out he mounts the mast upon 
the roof of the car and uses a base which 
is built on about the same principle as 
the base of a trolley pole of an electric 
car. The mast can thus be lowered out of 
the way when it meets an obstruction. To 
make the system practical some means 
had to be found for lowering the mast 
automatically and at the proper moment 
before coming to the obstacle. This ìs 
done by a magnet-onerated device which 
lowers the pole. A contact is placed upon 
the track at the proper distance from the 
obstacle and it makes the current through 
the magnet at the proper time. This ar- 
rangement is a very simple one and is said 
to be very successful in practice. 


A new form of dry battery, known as 
the “Dura” cell, has been brought out by 
a Berlin firm. It is claimed to be superior 
to the usual form of gelatine dry battery. 
seeing that the electrolytic action is con- 
stantly kept up, and, although this may be 
very slight, in the course of a long time 
it amounts to something, and this lowers 
the capacity of the battery. In the new 
“Dura” cell the salts are claimed to remain 
quite dry for an indefinite length of time. 
When the battery is to be used water 1S 
poured in through a filling orifice, when 
the electrolyte soon dissolves, and owing 
to its composition with suitavle substances 
it forms a semi-solid and gelatinous mass 
like that. of the usual dry battery. With- 
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in a short time after filling the cell is ready 
to give its full current. An improvement 
over the usual method of putting on the 
cover is also found. Instead of sealing it 
on by a fusible substance, which has some 
disadvantages, a new form of cork cover 
is used. The internal resistance of the 
cell is low and it gives a comparatively. 
high current. It also depolarizes very 
quickly. Le 

A new electrolytic process is now in use 
in Germany for producing tetrachloride of 
carbon, and this is now being applied on 
a large scale in a factory of some size. 
Briefly described, the new process consists 
essentially in using a strong electric arc 
to heat a mjxture of coke, salt and sand, 
in which all the materials are carefully 
dried before putting in the furnace. No 
air is allowed to enter the furnace dur- 
ing the heat. By the action of silica on 
the chloride of sodium, chlorine gas is 
produced under the heat of the arc, with 
formation of silicate of soda. At the same 
time silicon is produced, by the reduction 
of the silica. The chlorine gas which is 
set free by this reaction combines with 
the carbon to form tetrachloride of carbon 
in the gaseous form. The latter is led off 
from the furnace through piping and is 
received in a set of condensers, where it 1s 
cooled to the liquid form. The furnace 
may be made to yield tetrachloride of sili- 
con by somewhat modifying the conditions 
of operating. The latter body acts upon 
the phosphate of calcium and will produce 
pentrachloride of phosphorus, whence 
phosphoric acid can be obtained. 


It is reported that the railway adminis- 
tration of the Italian government has re- 
cently placed an order with Ganz & Com- 
pany, of Budapest, for two new electric 
locomotives, which are to have about the 
same general appearance as the locomo- 
tives furnished in 1904, and one of these 
is to be finished in time for the opening 
of the Milan Exposition of this year. 
These locomotives are of the three-phase 
type, and while the truck and the body are 
about the same as before, the electrical 
outfit has been redesigned and consider- 
ably changed from the preceding type. 
Five axles are used on the truck. Three 
of these are coupled together, and upon 
the other two are mounted the motors, this 
arrangement being about the same as be- 
fore, and a load of fourteen tons rests 
upon each of the former axles and ten 
tons on each of the latter. As regards 
the electrical equipment of the new loco- 
motives, there are two three-phase motors 
working at 3,000 volts. The motors run 
on thirty cycles. The first motor has eight 
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poles and the second twelve poles. The 
driving wheels of the locomotive are five 
feet in diameter and the train has an 
average speed of forty miles an hour. Each 
of the motors will furnish about 1,500 
horse-power. The above speed is obtained 
by using the eight-pole motor aione, while 
the train can be run slower, at twenty-five 
miles an hour, by changing over to the 
twelve-pole motor. A still slower speed 
of fifteen miles an hour is secured by 
running the two motors in series. 


Electrical enterprises are on the increase 
in Bulgaria, and among the new electric 
plants which have been recently erected is 
noted the hydraulic plant on the Iskar 
river. From this stream it is now possible 
to secure some 1,500 kilowatts with the 
present hydraulic construction. Leading 
from the dam across the stream is a canal 
which runs for 3,700 feet and ends in a 
settling chamber. A penstock starts from 
the latter and leads down to the turb: 
station. The penstock is about five feet in 
diameter and the head of water which is 
obtained in this case is about 180 feet. 
The new plant has been erected in order 
to supply current to the town of Sofia. It 
lies about fourteen miles from this lo- 
cality. In the turbine station are placed 
Piccard & Pictet (Swiss) turbines, which 
operate at 400 revolutions per minute and 
have a capacity somewhat under 400 kilo- 
watts. The wheels are direct-coupled to 
three-phase alternators of the Oerlikon 
type. These machines deliver 8,000 volts 
at fifty-three cycles when running at 400 
revolutions. Each alternator has fixed to 
it a ten-kilowatt, fifty-volt exciter. Alumi- 
num bars mounted on porcelain insulators 
take the current to the switchboard. From 
the station runs an overhead line, which is 
mounted on wood poles and supplies a 
number of transformer posts. The main 
transformer post within the town has a 
capacity of 400 kilowatts, and lowers the 
main voltage from 7,500 to 160 for the 
lighting circuits. Other transformer posts 
of 250 kilowatts capacity are also used on 
the lines. It is expected to increase the 
capacity of the station in the near future. 


Among the new Swiss electric roads is 
the line which runs from Lausanne to 
Moudon, having a total length of fifteen 
miles, besides a short branch line between 
Savigny and Tumerin. Electric cars, either 
singly or with trailers, are used in this 
case. The overhead trolley wire is oper- 
ated at 750 volts, direct current. An elec- 
tric plant which has been lately built at 
Montbovon furnishes the current for the 
line. This plant is run on the three-phase 
system and supplies current at 8,000 volts. 
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Near the road are a number of substations 
which lower the voltage to 750 and are 
equipped with rotary groups working at 
500 revolutions per minute. 


Another new electric road in Switzer- 
land is the La Gruyere traction line, which 
connects a number of localities and runs 
between Palezieux and Montbovon. The 
total distance is twenty-five miles. In this 
case the region has many sharp grades and 
turns, so that considerable care had to be 
taken in laying out the road. Two kinds 


of motor cars are used here. The first is 
a four-axle car, with a thirty-five-horse- 


power motor mounted on each of the axles. 


In the second car are four eighty-horse- 
power motors, and these are able to haul a 
140-ton load up a heavy grade at a speed 
of ten miles an hour. The clectric station 
of Montbovon supplies current for this line 
as well as for the preceding one. Four 
substations are placed at intervals aiong 
the road. Each of these contains three 


converting groups, consisting of a three- 


phase non-synchronous motor of 100 horse- 
power, coupled direct to an Alioth (Swiss) 
generator. Three groups operate at 580 
revolutions per minute. The three-phase 
motors work at 500 volts, while the gener- 
ators are designed to deliver from 750 to 
1,000 volts. C. L. DURAND. 
= Paris, May 1. 
CEEE N 
Electric Lights for Mount 
Burgenstock. 

The station on the Burgenstock Moun- 
tain Railway, at the end of the line, is 
about 510 feet below the summit. An 
electric lift has recently been erected, and 
set to work with a vertical travel of 495 
feet. The lower part of the metallic 
guides are anchored in a shaft excavated 
through the rock. The upper braced lat- 
tice work, representing 385 fcet of the 
total length, is attached to the almost per- 


pendicular mountain by supports at dif- 
ferent points. A bridge thirty-seven and 
one-half feet long connects the top of the 
lift-race with the mountain, across which 
is the exit for the passengers. The cage 
is supported by three cables, each of 0.525 
inches diameter. One of these carry a 
counterweight, the other two are carried 
over a drum of six and one-half feet in 
diameter. Each of these cables can sup- 
port a weight of sixteen tons. The exit 
at the bottom of the shaft is by a horizon- 
tal tunnel cut through the rock to the sta- 
tion platform. The time taken for the 
ascent is three minutes, the motive power 
being supplied by a twenty-five horse- 
power motor working at a speed of 900 
revolutions per minute on a 1,200-volt 
circuit. When, however, a train is ap- 
proaching a station the voltage drops as 
low as 900, with a consequent reduction 
in the speed of the lift motor. Automatic 
stopping and safety devices are employed 
to comply with the requirements of the 
official regulations.—Electrical Engineer 
(London). 
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Report of the International Water- 
ways Commission. 

The International Waterways Commis- 
sion has made the following report to the 
Secretary of War, Washington, D. C., by 
the American members and to the Cana- 
dian Minister of Public Works by the 
members of the commission from Canada, 
concerning the investigation of conditions 
at Niagara Falls: 


The commission has made a thorough 
investigation of the conditions existing at 
Niagara Falls and the two sections have 
presented reports to their respective gov- 
ernments, setting forth these conditions 
to which attention is invited. The follow- 
ing views and recommendations are based 
upon a careful study of the facts and con- 
ditions set forth in these reports: 

1. In the opinion of the commission, it 
would be a sacrilege to destroy the scenic 
effect of Niagara Falls. 

2. While the commission are not fully 
agreed as to the etfect of diversions of 
water from Niagara Falls, all are of the 
opinion that more than 36,000 cubic feet 
per second on the Canadian side of the 
Niagara river or on the Niagara penin- 
sula, and 18,500 cubic feet per second on 
the American side of the Niagara river, 
including diversions for power purposes 
on the Erie canal, can not be diverted 
without injury to Niagara Falls as a 
whole. 

3. The commission therefore recom- 
mend that such diversions, exclusive of 
water required for domestic use or the 
service of locks in navigation canals, be 
limited on the Canadian side to 36,000 
cubic feet per second, and on the United 
States side to 18,500 cubic feet per second, 
and in addition thereto a diversion for 
sanitary purposes not to exceed 10,000 cu- 
bic feet per second be authorized for the 
Chicago drainage canal, and that a treaty 
or legislation be had limiting these diver- 
sions to the quantities mentioned. 

The effect of the diversion of water by 
the Chicago draimage canal upon the gen- 
eral navigation interests of the Great 
Lakes system will be considered in a sepa- 
rate report. 

The Canadian section, while assenting 
to the above conclusions, did so upon the 
understanding that in connection there- 
with should be expressed their view that 
any treaty or arrangement as to the preser- 
vation of Niagara Falls should be limited 
to the term of twenty-five vears and should 
also establish the principles applicable to 
al] diversions or uses of waters adjacent 


to the international boundary and of all 


streams which flow across the boundary. 
The following principles are suggested : 

1. In all navigable waters the use for 
navigation purposes is of primary and 
paramount right. The Great Lakes sys- 
tem on the boundary between the United 
States and Canada and finding its outlet 
by the St. Lawrence to the sea should be 
maintained in its integrity. 

9 Permanent or complete diversions 
of navigable waters or their tributary 
streams should only be permitted for do- 
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mestic purposes and for the use of locks 
in navigation canals. 

3. Diversions can be permitted of a 
temporary character, where the water is 
taken and returned again when such di- 
versions do not interfere in any way with 
the interests of navigation. In such cases 
each country is to have a right to diver- 
sion in equal quantities. 

4. No obstruction or diversion shall be 
permitted in or upon any navigable water 
crossing the boundary or in or from 
streams tributary thereto which would in- 
juriously affect navigation in either coun- 
try. 

5. Each country shall have the right of 
diversion for irrigation or extraordinary 
purposes in equal quantities of the waters 
of non-navigable streams crossing the in- 
ternational boundary. 

6. A permanent joint commission can 
deal much more satisfactorily with the 
settlement of all disputes arising as to 
the application of these principles, and 
should be appointed. The American mem- 
bers are of opinion that the enunciation 
of principles to govern the making of a 


general treaty is not within the scope of | 


their functions; moreover, the jurisdic- 
tion of the American members is restricted 
to the Great Lakes system. 
<> 
Coal Improved by Storage 
in the Sea. 

Important experiments have been car- 
ried on by the naval authorities at Ports- 
mouth, England, for some time, to ascer- 
tain the extent of the steaming proper- 
ties of fresh coal, which has been improved 
by storage in the sea. Eighteen months 
ago iron crates, each containing two tons 
of coal, were sunk in a big basin in the 
dock yard. At the same time a similar 
quantity of coal was carefully stored in 
the open air at a coaling point and shel- 
tered by tarpaulins. 

At intervals of six months, two-ton 
saniples of exact storage have been taken 
and carefully burned. The results have 
shown conclusively, that bv the sub- 
marine storage of coal its calorific value 
steadily increases, while by storage in the 
open air a decided decrease is shown. At 
naval stations in the tropics the decrease 
in calorific value is very great, the heat 
of the sun extracting the light, volatile 
oils. 

The admiralty is satisfied with the 
physical and financial advantages of sub- 
marine storage, and has now directed that 
experiments be made to ascertain its prac- 
ticabihty on a large scale. The difficulty 
is that submerged coal must be dried be- 
fore it is used or otherwise the superficial 
moisture would soen cause spontaneous 
combustion. Close confinement in the 
bunkers of warships is the only method of 
drying heretofore attempted. Spreading 
quantities of thousands of tons in the 
open air has not been feasible.—A merican 
Manufacturer. 
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The Opening of the Hotel Belmont. 

The new Hotel Belmont, at Forty- 
second street and Park avenue, New York 
city, was opened for the inspection of 
6,000 or more invited guests on Monday, 
May 7. The hotel consists of twenty- 
eight stories, and is 368 feet in height. 
'Five stories are below the street level. 
Four years have been consumed in erect- 
ing the building, which, with its equip- 
ment, cost about $7,000,000. Seven thou- 
sand tons of steel have been used in the 
construction. 

Beginning at the foundation, sixty- 
eight feet below the surface, the two lower 
basement floors are given up to the me- 
chanical equipment. This. includes a 
boiler plant of 1,700-horse-power capacity, 
an electrical generating apparatus of 
1,200-horse-power capacity, and exhaust 
steam-heating system, ventilating system, 
a seventy-five-ton ice plant, filtering ap- 
paratus for water and air, fire service 
pumps, garbage incinerator, vacuum 
cleaning system, coal storage for 800 tons, 
and elevator machines. 

There are sixteen electric elevators and 
ten electric dumbwaiters, and pneumatic 
tubes running from the lowest basement 
floor to the roof. The pneumatic tubes 
have discharge pockets on each floor for 
the despatch of messages, cards and mail. 

The third basement contains the main 
laundry and mangle rooms, wine cellars, 
surgeon’s office, printing office and stor- 
age for baggage. 

The guest rooms are equipped with oul- 
side windows, artificial ventilation, tele- 
phones, electric clocks and electric hair- 
curlers. The temperature is regulated 
throughout the entire building. 

The lighting arrangements are on 4 
most elaborate scale, the use of crystal 12 
the electroliers making the effect one of 
remarkable beauty. 

The location of the Hotel Belmont 
makes possible a passage leading directly 
from the hotel to the subway, which at 
this point turns the corner from Park ave- 
nue to Forty-second street. This passage 
also extends to the Grand Central termi- 
nal of the New York Central & Hudson 
River Railroad, which is directly opposite 
the hotel. 

On Monday evening an elaborate ban- 
quet was served, presided over by Mr. 
Frank Presbrey, who was toast master. 
Among those who made brief responses 
were August Belmont, George H. Daniels, 
Martin W. Littleton, Louis Wiley and E. 
Wildman. Among others present were: 
Otte M. Fidlitz, J. B. Walker, Charles 
W. Price, A. Spies, H. H. Supplee, G. B. 
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Creveling, J. F. Tremain, Louis Cassier 
and B. L. M. Bates, manager of the hotel. 
A gold-mounted souvenir paper-weight in 
the form of a miniature model of the 
hotel was presented to each guest in a 
leather case, the guest’s name being in- 
scribed on the holder. 
pigs 
Corner-Stone of United Engineering 
Building Laid. 

The corner-stone of the United Engi- 
neering Building was laid on Tuesday, 
May 8, at 5 P. M., by Mrs. Andrew Car- 
negie. The exercises were brief and in- 
formal, the members of the conference 
committee and a few others directly in- 
terested being present. 

The corner-stone is a block of carved 
granite that was put in place over a metal 
box containing several souvenirs, includ- 
ing the local newspapers of May 8, the 
Bible, and all the coins of the United 
States now in circulation. The box also 
included a gold plate, upon which was en- 
graved : i 

“To the American Society of Mechani- 
cal Engineers, the American Institute of 
Mining Engineers, the Američan Insti- 
tute of Electrical Engineers and the Engi- 
neers’ Club: It will give me great pleas- 
ure to devote, say, one and one-half mill- 
ions of dollars to erect a union building 
for you all in New York city. With best 
wishes. 


“Yours very truly, 
“ANDREW CARNEGIE. 


“March 11, 1904.” 

Mrs. Carnegie was presented with a sil- 
ver trowel and an ivory gavel. She was 
accompanied by her daughter, Margaret. 

The introductory speech was made by 
E. E. Olcott, president of the United En- 
gineers’ Society, who said, in part: 

The day of small things is past. If 
we are to keep pace with the wonderful 
march of progress we must bore with a 
large auger. We need more than ever 
the conservation and uniting of all our 
forces for the accomplishment of great 
ends. It is the scientifically educated engi- 
neer who must direct the immense estab- 
lishments which from now on must be the 
rule. He is necessary to prevent the 
waste both of capital and material. Our 
national resources must be husbanded, 
not prodigally despoiled; our coal, iron 
and timber must be handled in the most 
intelligent way. It will be largely with 
the members of this society, now united 
in this great building, to direct our great 
hody of workers. l 

The successful engineer must also be 
a humane engineer. [fle must think for 
the men who make possible the accom- 
plishment of his plans. Such scientific 
hodies as are here represented do much 
to place within reach of the masses the 
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results of all discoveries. When we re- 
ceive 45,000 immigrants a week we are 
forced to ask ourselves what the country 
will come to unless these men are intelli- 
gently and judiciously directed. A presi- 
dent of the Society of Mining Engineers, 
Abram S. Hewitt, urged the anthracite 
operators to set aside five cents for every 
ton of coal produced for improving the 
condition of the miners. High-minded 
leadership is the only salvation of our 
civilization. This has been manifested 
by Mr. Carnegie, our benefactor. Through 
his generosity we may preserve and put 
in tangible form records of scientific ac- 
complishments so as to avoid a repetition 
of mistakes of the past. 

Mr. Carnegie was called upon for some 
remarks and said briefly that he congratu- 
lated the engineers on the near completion 
of these magnificent quarters. He was 
glad that it was a union home where the 
various branches of engineers could gather 
and discuss matters of interest. In Eu- 
rope the engineering societies—mechan- 
ical,. electrical and mining—were far 
apart. The Americans believed in mixing 
things. If the Europeans were to com- 
pete they would have to get closer to- 
gether. The principle of union in science 
was correct. It was just as important as 
union in politics. Mr. Carnegie referred 
to the oldest engineer present, Charles 
Haynes Haswell, as the first chief engi- 
neer and first engineer-in-chief of the 
United States navy. Mr. Carnegie de- 
clared that the world would be a very poor 
sort of place without engineers. He hoped 
that the building would soon be com- 
pleted, and that he would meet with all 
present at the first banquet. 

Among those at the ceremonies were 
George E. Weed, Charles Wallace Hunt, 
R. A. Franks, Theodore Dwight, Bion J. 
Arnold, Charles F. Scott, James M. 
Dodge, Dr. S. S. Wheeler, John Fritz, 
W. H. Fletcher, R. W. Raymond, T. C. 
Martin, Ralph W. Pope, Professor F. R. 
Hutton, Dr. R. A. Ledoux, John Thom- 
son, W. A. Redding and Calvin W. Rice. 

so ig ite 


Submarine Cables. 


A paper on “Submarine Cables” was 
read by Mr. W. Smith at a meeting of the 
Birmingham (England) and District 
Electrice Club recently, a brief abstract of 
which is given in the Electrician, Lon- 
don. For electric light and power con- 
ductors under the sea, the author recom- 
mended vulcanized rubber insulation. 
Telegraph cables, he explained, on the 
other hand, are almost universally insu- 
lated with gutta-percha, and cables made 
at the present time differ but little from 
ihose made in the early days of ocean 
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telegraphy. The conductor, msulated with 
gutta-percha, is taped, then protected by 
some fibrous material, sheathed with gal- 
vanized iron or steel wires and finally fin- 
ished off with a serving of yarn and tape. 
The author mentioned the various grades 
of armoring, the deep-sea, intermediate 
and shore-end, with over-all diameters of 
about one inch upward. As a protection 
from the ravages of certain small marine 
animals, he said, powdered silica is often 
mixed with the compound applied when 
serving the cables, and as a further pro- 
tection a wrapping of brass tape is some- 
times applied. He next mentionéd the 
“All-British Pacific” cable, opened to the 
public in December, 1902, of which the 
section between Fanning Island and Van- 
couver is the greatest length vet laid in 
one piece—about 4,000 geographical miles. 
This particular portion of the cable is 
made in a rather different manner to the 
remainder; the conductor consists of five 
strands, the four outers being closed round 
the central wire in such a manner that 
while retaining the advantages of a strand, 
there is almost as much copper as in a 
solid conductor of equal diameter. Thus. 
without much loss in conductance, the 
capacity is considerably reduced. Various 
forms of light, that is, of low specific grav- 
itv. cables had been employed, he contin- 
ued, but apparently with little success. In 
order to keep down the weight it had been 
suggested to protect submarine cables with 
a laver of aluminum tape, but it was 
doubtful whether this would be satisfac- 
tory, considering the rapid action of chlo- 
rine on aluminum. He next referred 
briefly to “loading” telephone cables with 
inductance. It did not appear feasible to 
use an alloy for the conductor, he said, as 
allovs had a higher resistance than their 
constituents when taken separately. If 
inductance coils were introduced, iron 
must be very carefully employed or sounds 
were not clearly transmitted. Anv such 
apparatus, although comparatively easy to 
attach to underground lines, would, he 
thought, be difficult to use in the case of 
a submarine cable lving in a depth of some 
3,000 fathoms. Air spacing (which he 
stated incidentally did not appear to have 
been a success on some underground lines) 
could hardly be suggested for deep-sea 
cables. As well as transmitting the sound, 
some means were required to rectify the 
tendency of the sound wave to distortion ; 
not only was it necessary to have ampli- 
tude, clear articulation was also required. 


732 


A LOW-RESISTANCE THERMOELECTRIC 
PYROMETER AND COMPENSATOR.: 


BY WILLIAM H. BRISTOL. 


This thermoelectric pyrometer is simi- 
lar in principle to the Le Chatelier py- 
rometer, but is of low resistance, and in- 
stead of the extremely delicate suspension 
galvanometer, a Weston special dead-beat 
milli-voltmeter is used; and in place of 
the costly platinum-rhodium elements, in- 
expensive alloys are employed for the 
couples. 

For ranges of temperature up to 2,000 
degrees Fahrenheit, instead of using porce- 
lain fubes for insulation, each element 
of the couple is insulated with asbestos 
and a carborundum paint. 

For a great variety of industrial proc- 


Fie. 1.—SwitcHBoarp Form, ELECTRIC PYROMETER. 


esses, and also in scientific research, the 
ranges of temperature required do not ex- 
ceed 2,000 degrees Fahrenheit. This py- 
rometer has been developed to meet the 
existing demand for an instrument to fully 
cover this range of temperature. The py- 
rometer depends primarily upon the well- 
known thermoelectric couple consisting of 
two dissimilar metals or alloys joined at 
one end. The pyrometer consists of three 
parts—an indicator, couple and leads to 
connect the couple and indicator. The 
leads between the couple and the indicator 
may be of almost any desired length to 
meet the special requirements, the com- 
bined resistance of the leads, couples and 
indicator being fixed to suit the total 
range of the instrument, and varying from 
three ohms, as a minimum, to ten ohms, 


! Abstract of a paper presented at the meeting of the 
American Society of Mechanical Engineers, Chattanooga 
Tenn., May 1-4, 1906. l 
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as a maximum. The indicator is a low-re- 
sistance instrument of special design, and 
is made especially for the writer by the 
Weston Electrical Instrument Company. 

Fig. 1 shows a wall or switchboard form 
of the indicator. Fig. 2 illustrates a 
portable form. These indicators are made 
with pivots in jewel bearings, in place 
of the delicate suspension by fine wires, 
which are generally considered necessary 
in the high-resistance type of indicator or 
galvanometer for this work. 

The elements used in the low-resistance 
system give a much greater electromotive 
force than the platinum-rhodium couple, 
which is a great advantage in gain of mo- 
tive power for the operation of the indi- 
cating instrument. 

As the result of many experiments with 


different metals and alloys to determine 
suitable materials to meet these require- 
ments, couples have been finally adopted 
which consist of alloys of tungsten, steel, 
nickel, iron and copper, different ailoys 
being employed to suit the total ranges 
of temperature that it is desired to have 
the scale cover. 

Since no rare metals are used for the 
couples, this part of the pyrometer is in- 
expensive, and it is possible to employ 
elements of large cross-section, which will 
not be affected in their resistance any ap- 
preciable amount by the variation of tem- 
perature along the lengths of the ele- 
ments forming the couple. 

The leads to the indicator are made of 
flexible insulated copper duplex cable of 
ample cross-section to practically eliminate 
the influence of variations of atmospheric 
temperature. 
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A novel. feature of the couple is that 
it is made separable at the point where it 
passes through the wall of the space within 
which the temperature is to be measured. 
The object of the joint is twofold—first, 
to make it possible to renew the “fire end” 
whenever it may be necessary, and, sec- 
ond, to permit carrying the cold ends of 
the elements to a point toward the floor 
where the atmospheric temperature will be 
constant, and not influenced by the tem- 
perature that is being measured. Fig. 3 
shows a complete element with separable 
joint, coiled leads and lamp plug on the 
end of the couple forming the leads for 
convenient connection to the indicating in- 
strument. The details of the joint are 
clearly shown in Fig. 4. 

The elements of the couple are inde- 


Fic, 2.—PortTABLE ForM, ELECTRIC PYROMETER. 


pendently insulated in a novel and effec- 
tive manner by winding each with asbes- 
tos cord and then coating the surface with 
carborundum paint, a solution of silicate 
of soda being used as a binder. 

For continuous applications of the 
couples to temperatures in the neighbor- 
hood of 2,000 degrees Fahrenheit or over, 
special protecting tubes of nickel, plum- 
bago or porcelain are employed. The py- 
rometers are furnished with scales for total 
ranges of 600, 1,200, 2,000 and 2,600 
degrees Fahrenheit. These scales are 
clearly shown in Figs. 1 and 2. The 
graduations of these scales are determined 
by the fusing temperatures of lead, zinc, 
aluminum and copper, which give suffi- 
cient points on the curves for use in mak- 
ing a complete graduation of the scales. 
The divisions are further checked by the 
use of a standard Le Chatelier platinum- 
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rhodium couple and a Siemens & Halske 
suspension galvanometer. 

A novel application of the thermoelec- 
tric couple is that of determining the tem- 
perature of molten metals. It consists in 
leaving the ends of the elements discon- 
nected and without insulation. When these 
ends are slightly immersed in the molten 
metal it makes a junction between the 
elements, and the reading will be the same 
as if the elements of the couple had been 
originally joined. The advantage of this 
plan is that the reduced cross-section at 
the ends of the couple allows it to almost 


Fie. 3.—COMPLETE ELEMENT, WITH SKPARABLE JOINT. 


instantaneously attain the temperature of 
the molten metal; consequently, there is 
no lag error. | 

For refined measurements it is neces- 
sary to make allowance for changes of tem- 
perature at the cold ends of the couple 
when readings are taken, unless some 
means is provided to maintain them at a 
constant temperature. 


N 
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LEADS TO INDICATING INSTRUMENT 


Fic. 6.—DIAGRAM SHOWING COMPENSATOR CONNECTED 


IN CIRCUIT. 


A compensating device to automatically 
correct for changes of atmospheric tem- 
perature at the cold ends has been devised. 
This compensating device is shown in Fig. 
5. It consists of a glass bulb with a short 
stem, similar to an ordinary mercurial 
thermometer. Two platinum terminal 
Wires are fused into the stem near its 
top. These are connected within the bore 
of the stem by a loop of fine platinum 
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wire, thus completing the circuit, as indi- 
cated in diagram (Fig. 6). The size of 
the bulb, the cross-section of the stem and 
the cross-section of the platinum wire loop 
are proportioned to suit the case in hand. 

The compensator will regulate for any 
particular point on the segle, as, for in- 
stance, the working point, where it may 
be desired that the reading shall be abso- 
lutely independent of changes of tempera- 
ture at the cold ends. It will readily be 
seen that if the temperature rises at the 
cold end, the mercury rising in the stem 
will short-circuit a certain portion of the 


platinum loop, thus reducing the resist- 
ance of the entire circuit by exactly the 
necessary amount, so that the diminished 
electromotive force of the couple due to 
the rise of temperature of the cold end 
will send the same amount of current 
through the circuit and instrument, and 
consequently give the same reading as if 
there had been no change of temperature 


COMPENSATOR 


LEADS TO INDICATING 
INSTRUMENT 


at the cold ends. The compensator acts on 
precisely the same principle, but in the re- 
verse manner. When the temperature falls 
at the cold ends the resistance of the 
circuit is increased as the column of mer- 
cury lowers in the stem. The increase nro- 
duced in the resistance of the circuit pre- 
vents the imcrease of the electromotive 
force of the couple due to the fall of the 
temperature at the cold ends from sending 


Fia. 4.—DETAILS OF JOINT. 
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an increased current through the instru- 
ment; therefore the reading remains un- 
changed. a 

Many applications of this instrument 
will suggest themselves. A few of the im- 
portant ones are mentioned, as, for ex- 
ample: in a boiler test where nineteen 
couples were simultaneously applied at dif- 
ferent points between the furnace and the 


Fic. 5.—COMPENSATOR. 


flue. From the data obtained a curve was 
drawn showing the temperatures at all 
points along the path of the products of 


combustion from the furnace to the flue, 


the abscissas corresponding to the square 
feet of heating surface, and the ordinates 
to degrees Fahrenheit. The value of such 
data for investigating and studying the 
economical working of steam power plants 
will be appreciated. The couple can readi- 
ly be applied to the steam space of a boiler 
and used to show the degree of superheat- 


ing. 


TER 
FURNACE 


WALL 


INEXPENSIVE SUBSTITUTE Y 
FOR PLATINUM-RHODIUM | 


Fie. 7 —Mopirymne Low-RE8SISTANCE PYROMETER FOR HIGHER 


TEMPERATURES, 


These instruments have also been adapt- 
ed to and are especially valuable in main- 
taining the desired temperatures for an- 
nealing, hardening, tempering and blueing 
of steel. 

When many small parts are handled, as 
in the manufacture of watches, a practical 
method of using the pyrometer is to adapt 
the pot containing the articles to the end 


of the couple and using it as a handle for 
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inserting the pot into the furnace or into 
an ordinary forge fire. By revolving the 
pot it is heated perfectly uniformly, and 
as soon as the proper temperature is 
reached it is known on the indicator, and 
all guesswork is eliminated. 

They have been most successfully em- 
ployed in lead-hardening baths. For this 
purpose the couples are protected by 
wrought-iron pipes, and will last for 
months without renewal. After constant 
daily use for many weeks the couples give 
the same readings as when first installed. 

For the rapid measurement of the tem- 
peratures of objects and metallic bodies the 
thermoelectric couple may be employed to 
great advantage. For illustration, if it is 
desired to obtain almost instantaneous in- 
dications of the temperature of a metallic 
plate, the ends of the elements forming 
the hot end of the couple may be left dis- 
connected and reduced to points at their 
extremities. If the pointed ends of such 
a couple are pressed against the surface 
of the plate at the desired point, the metal 
will serve as the electric conductor be- 
tween the end points of the elements, and 
their junctions will immediately assume 
the temperature of the plate, giving a cor- 
responding instantaneous response on the 
indicating instrument. 

By simply pressing the points of the 
couple at different places on tue metallic 
body the different temperature at the vari- 
ous points may quickly and accurately be 
determined. 

For application of this form of the 
couple to the measurement of the tempera- 
ture of objects that are not electric con- 
ductors, a thin metallic sheet may be placed 
on the surface of the object and the couple 
then pressed against it. 

To ensure that the temperature of the 
junction is that of the object itself, a sheet 


or layer of heat-resisting material, as as- 


bestos, may be applied to the object at the 
point when the temperature is desired. 

The elements of the couple may be 
joined in the usual manner and then 
pressed against the object. When so made 
this method of measuring the temperature 
of solid objects is equally applicable, 
whether the objects are electric conductors 
or not. 

To make the low-resistance thermo- 
electric pyrometer applicable for meas- 
urement of temperatures as high as 3,000 
degrees Fahrenheit where the couple is to 
be exposed to the full heat to be meas- 
ured, metals like those of the Le Chatelier 
couples or their equivalents having high 
fusing points must be employed. A com- 
pound couple, which will serve the same 
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purpose as that of platinum-rhodium, has 
been devised, but which is less expensive. 
It consists of two parts, which, to- 
gether, form the complete couple, as indi- 
cated in Fig. 7. The part which is exposed 
to the full heat to be measured is made of 
platinum-rhodium and is of sufficient 
length to reach a point where the tem- 
perature will not exceed 1,200 degrees 
Fahrenheit. From this point to the ex- 
treme cold ends of the couple the elements 
are made of inexpensive alloys, as indi- 
cated in Fig. 7. This portion of the couple 
is of ample cross-section to eliminate 
changes of resistance that would otherwise 


be produced by variations of temperature 


along the length of the couple. 

Two thermoelectric junctions, B and 
C, are introduced into the circuit where 
connection is made between the low-priced 
alloys and the platinum-rhodium elements, 
but the electromotive forces generated at 
these points may be made equal and op- 
posed to each other if the proper alloys are 
employed. 

Although no common metals or alloys 
have as yet been found which give a per- 
fect balance or neutralization of the ther- 
moelectric effects for wide variations of 
temperature at the secondary junctions B 
and C, it has been determined that alloys 
of iron and nickel will give a very close 
balance for ranges of temperature from 
the atmosphere to 1,200 degrees Fahren- 
heit at these points. For this range of 
increase of temperature at the secondary 
junctions there is a small positive excess 
of electromotive force which may be com- 
pensated for by the introduction of an 
auxiliary resistance into the circuit in close 
proximity to the secondary junction, the 
resistance being placed in series and made 
of material which will increase in resist- 
ance with the rise of temperature at the 
junction, and consequently the compound 
couple taken as a whole will be the same 
as if the entire couple was made of the 
platinum-rhodium elements. 

Automatic continuous records of the in- 
dications of this pyrometer may readily be 
made on a chart sheet which is arranged 
to move at the proper rate just behind the 
end of the indicating arm, but not in the 
least interfering with its natural motion. 
The record sheet is unsupnorted over its 
active portion and is periodically vibrated 
by the clock movement into contact with 
the end of the indicating arm and produces 
a record upon the chart sheet showing its 
position at the instant of vibrations. By 
timing the period between the vibrations 
of the chart the contacts may be made so 
as to produce a continuous record. 

The record may be made by ink carried 
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by the indicating arm or the surface of 
the record sheet may be coated with some 
easily removable substance. 

For recording automatically rapid 
changes of temperature, a current from an 
induction coil may be passed from the end 
of the indicating arm through the chart at 
frequent intervals. 
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National Electric Light Association. 

In connection with the meeting of the 
National Electric Light Association at 
Atlantic City, June 4-9, Arthur Williams, 
chairman of the convention committee, 
has issued a special circular as to hotel 
accommodations. It gives a list of forty- 
nine hotels, all guaranteed by the Hotel 
Men’s Association to give good service 
at the rate scheduled. For each hotel, ex- 
cept three, the fullest details are given 
as to rooms, and as they are all on the 
American plan, the delegate and his 
friends can estimate closely the outlay to 
be made. The circular gives other useful 
data as to badges, registration, ete., and 
includes a useful little map, showing the 
location of every scheduled hotel, and the 
distance along the ocean front and board- 
walk in 1,000 feet spaces. 


The Annual Report of the General 
Electric Company. 

The fourteenth annual report of the 
General Electric Company, Schenectady, 
N. Y., for the year ended January 31, 
1906, has been presented to the stock- 
holders. The profits of the company for 
the past year (including $173,389.5? 
from securities sold, and $798,539.27 
from royalties, dividends and sundry 
profits), after deducting all patent, gen- 
eral and miscellaneous expenses and allow- 
ances for depreciation and losses, and 
$1,838,362.46 from factory plants and 
machinery, were $7,319,160.61. There 
was paid in dividends during the year 
$3,861,062, leaving profits for the year 
of $3,458,098.61. Deducting fifty per 
cent of the company’s patent account now 
written off, amounting to $1,000,000, cuts 
the surplus for the year to $2,458,098.61. 
The amount of surplus at the end of the 
last fiscal year was $9,569,196.48, making 
the total surplus on January 31 $12,027,- 
295.09. 

The sales billed by the company to its 
customers for the past year were about 
$4,000,000 more than for the previous 
year, showing an increase in business done 
of about ten per cent. The foregoing data 
are included in the report of C. A. Coffin. 
president of the company, 


The report of Eugene Griffin, first vice- 
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president of the company, shows that the 
total sales amounted to $43,146,902. The 
total orders received amounted to $50,- 
044,272. Orders for heavy traction mo- 
tors include machines from 125 horse- 
power to 200 horse-power capacity. These 
are being used on the Manhattan Elevated 
and the Interborough Rapid Transit Com- 
pany’s system, New York city; the Un- 
derground Electric Railway Company, of 
London; the Great Western, of London; 
the Northeastern Railway, Newcastle, 
England; the Metropolitan Underground 
and the Paris-Orleans Railway, Paris. 
In all these cases the motors are oper- 
ated in conjunction with the Sprague- 
General Electric train control system. 
During the year orders were received for 
over 300,000 horse-power of such motors. 
The orders for all railway motors for the 
year amounted to about 750,000 horse- 
power. On January 31 there were 4,026 
cars equipped with the Sprague-General 
Electric train control. 

Up to February 1, 1906, the company 
had received orders for 535 Curtis tur- 
bines, and had shipped to customers 346. 
During the past year, in addition to sales 
of 214 turbines to domestic customers, 
orders were received for forty-four tur- 
bines from eleven of the principal foreign 
countries, 

In August, 1904, the company placed 
in operation between the cities of Schenec- 
tady and Ballston, N. Y., a car equipped 


with single-phase motors constructed to . 


operate with either direct or alternating 
current, and also to change while run- 
ning at high rates of speed from one cur- 
rent to the other. Since that time many 
contracts have been taken for the equip- 
ment of railways with single-phase, alter- 
nating-current apparatus. Among these 
are the following: Pontiac & Joliet Rail- 
way, Toledo & Chicago Interurban Rail- 
way, Milwaukee Electric Railway and 
Light Company, Central Illinois Con- 
struction Company and Richmond & 
Chesapeake Bay Railway Company. 

Orders have been received for thirty- 
five 100-ton locomotives for the operation 
of the New York Central terminal. This 
locomotive has, during the past year, 
undergone a mileage test conducted by the 
officials of the railroad company on its 
tracks west of Schenectady. On January 
31 the total mileage was 29,568. The 
total maintenance cost, as reported by the 
New York Central company, is about one- 
fourth the average maintenance cost of 
the steam locomotive. 

During the year there were received 
about 208,229 separate supply orders (not 
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including contracts), an average of 694 
per working day. 

The outlook for the coming year is 
promising. The orders for February and 
March exceeded the orders for the same 
months of 1905. There is every indica- 
tion that business for this year will tax 
the maximum factory capacity to the ut- 
most. The unfilled orders at the present 
time are considerably in excess of such 
orders at any other date in the history of 
the company. 

The report of E. W. Rice, Jr., third 
vice-president of the company, shows that 
expenditures aggregating $2,338,362 have 
been made during the year for real estate, 
erection of new factories, extensions to 
existing buildings, additional machinery, 
patterns, special tools, furniture, etc. The 
floor space occupied is about 4,350,000 
square feet, and there are employed about 
22,500 hands. The land area of the 
Schenectady, N. Y.; Lynn, Mass., and 
Harrison, N. J., factory plants is about 
439 acres. The total book value of these 
plants, including both land and buildings, 
is $4,843,812.88, or about $1.10 per square 
foot of manufacturing floor space. 

At Schenectady a building of 23,000 
square feet: has been erected for use as an 
armature and tinsmith department. Sev- 
eral other buildings aggregating 33,000 
square feet have also been constructed. 
There are now under construction, and 
nearly completed, a brass foundry and ad- 
ditions to the iron foundry and pattern 
storage buildings amounting to 113,000 
square feet. 

At the Lynn, Mass., works there has 
been completed a blacksmith shop con- 
taining approximately 16,000 square feet. 
About 92,000 square feet have been 
added to existing buildings. There are 
under construction buildings for the man- 
ufacture of railway and stationary motors, 
transformers, etc., containing about 177,- 
000 square feet. An extension of 45,000 
square feeet is being made to the turbine 
building. 

The Edison Electric Company, of Los 
Angeles, Cal., is installing four 7,000- 
horse-power General Electric generators 
on the Kern river to transmit electric 
power a distance of 115 miles to Los 
Angeles. 

The size of transformers used in rais- 
ing and lowering the voltage in alternat- 
ing-current work is steadily increasing. 
The company is now regularly manufac- 
turing units of 10,000-horse-power ca- 
pacity. 

The line of steam turbine generators 
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has been extended and improved. The 
company has designed and sold a number 
of turbines of 12,000-horse-power rating, 
each capable of delivering a maximum 
output of some 18,000 horse-power. 

The company has delivered to the New 
York Central & Hudson River Railroad 
four of the eight 7,000-horse-power turbo- 
generators ordered last year. 

An important contract which has been 
undertaken is for the electrification of the 
West Jersey & Sea Shore Railway between 
Camden and Atlantic City, N. J., a dis- 
tance of sixty-four miles. 

The consolidated balance sheet is as 
follows: 


CONSOLIDATED BALANCE SHEET OF JANUARY 81, 
1906. 


ASSETS. 
CASH csonii srianta i heeds $6 856,098.77 
Stocks and bonds ...... $19,104,539. 30 
Real estate (other than 
factory plants).......... 359,018. 86 
Notes and accounts re- 
ceivable...... ..... cece. 16,287,018.01 
Work in progress.......... 2, 496, 205.78 
$8,246,776 .95 
Merchandise inventories 
At factories. $14,988,710. “46 
At general & 
local offices 1,782,678.47 
Consign 
ments...... 155,901.91 
——_——_——_ 16, 922,200.84 
—-——--——-_ 55, 169,067.79 
Factory plants ............ 8,000,000. 00 
Patents, r aneniaes and 
BOOdWIII]... 0... ce ee wees 1 000,000.00 
—+ —— - 9,000, 000.00 
$70,525, 161.56 
LIABILITIES. 
a r cent gold coupon 
ebentures...... ssssere. 3$2,017.000.00 
5 r cent gold coupon 
ebentures........s... |. 55,000.00 
accrue’ interest on deben- 
Gad, “akan T teas 458 .33 
Accounis payable Pee ere 2,106,863 .89 
Unclaimed dividends...... 1,704.25 
— — — ater me. 47 
Capital stoCKk......esessessserssrocssereeos 50.00 
Surplus. .....ssesesssersessesrosressecseoso i 08. 09 
$70,525,161 .56 


HENRY W. DARLING, Treasurer. 
Epwarp CLARK, General Auditor. 


CONSOLIDATED PROFIT AND LORS ACCOUNT OF 
JANUARY 31, 1906. 
EXPENSES. 
Cost of sales (including depreciation of 


plants, $1,888.36 
Interest on debentures..........ccceeceees 


ee ee ee ee) 


aliens 61 
75,105 54 


Profit for the current year.............005 7 319, 160 61 
$44,419,612 76 76 
Patents written Off. ............ ccc eee ween $1,000,000 00 
Dividends paid in cash.................... 3,861,082 00 
Surplus at January 31, 1906, carried for- 
ward to next VeCAPr....... cece ccc eee eeeee 12,027,295 09 
$16,888,857 09 
EARNINGS o = 
Galesa s hen EAEEREN EA ele ted $13,146,902 42 
Royalties, dividends and 
interest on stocks and 
bonds. and sundry profits $798,530 27 
Interest and discount...... 300,781 55 
—- 1,099,320 N2 
Profit on sa es of stocks and bonds.. acre Safes 173,389 52 


$14,419,612 76 


Surplus brought over from last year..... $9,569,196 48 ` 
Profit for the year ending January 31, 
1D is do E x deeaees 7,819,160 61 
$16,888,357 09 


Henry W. Daruina, Treasurer . 
EDWARD CLARK, General Auditor. 
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Electrical Patents. 


An improved two-division telephone sys- 
tem has been invented by Howard M. 
Post, of Chicago, Ill.. and he has assigned 
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Two-Divistion TELEPHONE SYSTEM. 


the same to the Kellogg Switchboard and 
Supply Company, Chicago, Ill. (816,819, 
April 3.) This invention relates to a 
divided multiple switchboard system, the 
object being to provide a system of this 
type in which the sources of energy are 
all located at the central office in which 
a minimum amount of apparatus for each 
line is required, and in which only two 
wires extending throughout the switch- 
board are emploved for each line, and, fur- 
ther, to providè in such a system suit- 
able apparatus for connecting the sub- 
scribers together and for properly super- 
vising and attending the connections. The 
apparatus is so arranged that but two re- 
lavs are required for each line at the cen- 
tral office, whereby the great saving results 
in the cost of installation and mainte- 
nance. The subscribers have two push 
buttons corresponding to the two divisions, 
whereby they are enabled to operate their 
signal upon either board. The signals are 
arranged to be locked in operating posi- 
tion as soon as the push buttons are op- 
erated, whereby the signals remain exposed 
until the operators answer, even though the 
push buttons be released. The circuits 
are arranged for the ready application of 
pilot signals without compiication of parts. 
The invention consists in the combina- 
tion with a metallic telephone line, of two 
signals therefor at the central office lo- 
cated upon different divisions of the 
switchboard, a central source of current 
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with which the line is connected at the cen- 
tral office, two relays for the line adapted 
to be operated from the source, means at 
the substation to cause the operation of 
the relays singly, a cord circuit at the 


= 
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central office to establish connections with 
the line of conversation and means for 
including the source. of both relays in a 
local circuit including a portion of the 
talking circuit when a connection is es- 
tablished for conversation, whereby the 
relays are operated to render the signals 
inoperative during a connection and the 
source is included in the metallic circuit 
of the line to furnish current for con- 
versation. 

Charles A. Psilander, of Pittsburg, Pa., 
has obtained a patent (816,600, April 3) 
for an improved suspension means for 
electrical railway motors, and he has as- 
signed the same to the Westinghouse Elec- 
tric and Manufacturing Company, Pitts- 
burg, Pa. This invention relates to sus- 
pension means for electric railway motors 
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tor on the truck frame that the motor 
shall be substantially independent of all 
distortions and tilting movements of such 
frame and the motor bearings shall be 
relieved of the weight of the field magnet 
frame. The invention consists in the com- 
bination with a truck frame, a driving axle, 
a motor armature flexibly mounted there- 
on and a field magnet frame surrounding 
and having bearings for said armature, of 
lugs integral with the motor frame, leaf 
springs having their ends secured to the 
truck frame and their middle portions se- 
cured to the lugs, and links attached re- 
spectively to the upper and lower sides 
of the motor frame and to the truck 
frame. 

Almon E. Norris, of Cambridge, Mass., 
has obtained a patent (816,879, April 3) 
for an improved electrical hoisting appa- 
ratus. This invention relates to hoisting 
mechanism and particularly to hoisting 
machinery employing electricity as a mo- 
tive power, although in certain respects 
it may have application to other uses. The 
invention consists in the combination with 
a bed-plate, of a plurality of hoisting 
drums mounted thereon at one end of the 
bed-plate and an electric driving motor 
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mounted at the other end thereof, an 
intermediate countershaft geared to the 
motor and also geared to said drums, and 
load-holding means upon said counter- 
shaft. 

Asbury G. Wilson, Wilkinsburg, Pa., has 
obtained a patent (817,827, April 17) for 
an improved system of charging storage 


SUSPENSION MEANS FOR ELECTRIC RatLway Motors. 
of the class in which the armature of the 
motor 1s mounted upon or surrounds the 
driving axle. The object of the inven- 
tion is to provide such means for support- 
ing a large part of the weight of the mo- 


batteries, which he has assigned to the 
Union Switch and Signal Company, Swiss- 
vale, Pa. The invention relates more paT- 
ticularly to railway signaling systems 
wherein electric currents are employed 38 
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the motive power for operating the trans- 
lating or other devices and apparatus in 
the signaling system, and in the present 
instance it is more particularly intended 
for use in connection with those systems 
employing storage batteries as the source 
of current supply for the translating or 
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other devices and apparatus used in the 
signaling system. As the primary source 
of electric supply an alternating current 
is preferably used, and means for charg- 
ing or transforming such alternating cur- 
rent into a unidirectional current is em- 
ployed. Any suitable transforming device 
may be used, and in the present instance 
is shown one commonly known in the art 
as a “rectifier.” This transforming de- 
vice is commercially known as an “al- 
ternating-current rectifier,’ and in the 
present invention it is connected with the 
mains or feed wires on which alternating 
current of high voltage is impressed, such 
current being changed or transformed 
within the rectifier into a unidirectional 
current and fed to suitable batteries con- 
veniently situated between the rectifier and 
the signals, and from which current is 
supplied to the translating or other de- 
vices, apparatus and to the railway signal 
operating mechanisms and track circuits 
of the signaling system. One of the ob- 
jects of the present invention is to pro- 
vide storage batteries in a railway signal- 
ing system and to charge such storage 
batteries by a unidirectional current -ob- 
tained from an alternating current, feed 
wires which may extend from the storage 
batteries to the circuits of the signaling 
system, and resistances or other devices 
may be used in any circuit where it is 
desired to reduce the voltage or current, 
or both, supplied from the storage battery. 
The invention further contemplates the 
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use of suitable transformers having the 
usual primaries and secondaries, a cur- 
rent from the main feed wires being im- 
pressed in the primary and induced in 
the secondary, whence it flows through 
proper wires to the lamps for lighting the 
railway signal. Appropriate controlling 
switches are also contemplated for use in 
connection with this invention. 

Edwin H. Smythe, Chicago, Ill., has 
invented certain new and useful improve- 
ments in winding machines, which he has 
assigned to the Western Electric Company 
(817,883, April 17). The invention re- 
lates to a winding machine, being de- 
signed more particularly for winding wires 
upon closed ring cores such as are used 
for the so-called “loading coils” of tele- 
phone circuits. It is the object of this 
invention to simplify the construction of 
machines of this character, so that they 
will be cheaper to build and will have 
a large capacity for wire in proportion to 
the size of the aperture in the ring core 
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WINDING MACHINE. 


to be wound. One of the distinctive fea- 
tures of this machine is that the guide 
ring is entirely dispensed with, the guide 
being carried upon the spool ring, which 
is directly driven instead of being merely 
rotated by the pull of the wire. The 
guide has a relative movement of rotation 
with respect to the spool ring, which move- 
ment may be opposed by friction. As the 
spool ring is positively rotated it tends to 
carry the guide around with it, pulling 
off the wire from the spool, the rate of 
slip of the guide relative to the spool 
ring being determined by the rate at 
which the wire is being pulled off. 

Milo 'G. Kellogg, Chicago, Ill., has ob- 
tained a patent (817,781, April 17) for 
an improved multiple switchboard for tele- 
phone exchanges. This invention relates 
especially to a telephone exchange system 
in which part of the lines are ground 
circuit lines and part of the lines are 
metallic circuit lines, in which each line 
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is permanently grounded at the central 
office through its annunciator; and it con- 
sists of a system of calling, testing, switch- 
ing and clearing out for such an exchange. 
The invention comprises in a telephone ex- 
change system, multiple switchboards, tele- 
phone lines connected to the same and per- 
manently grounded at the central office, 
switch apparatus by which any two lines 
may be connected together for conversa- 
tion, and test-receiving instruments, one 
at each board, in combination with test 
wires or circuits, one for each line, each 


MULTIPLE SWITCHBOARD FOR TELEPHONE 
EXCHANGES. 


open to the line, extending to all the boards 
and connected through an individual re- 
sistance coil to one side of each test-re- 
ceiving instrument, apparatus and con- 
nections by which any two of said test 
circuits are connected together through 
a test battery when their lines are con- 
nected together for conversation and plugs 
or devices, one for each test-receiving in- 
strument, each connected to the other sidc 
of its instrument and adapted to he 
brought into connection with any test cir- 
cuit. This invention was assigned to the 
Kellogg Switchboard and Supply Com- 
pany. 
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Electrical Supply Houses Invading 
the Banking District. 

The April issue of Our Neighbor, a 
monthly mercantile and banking maga- 
zinc, contains the following paragraph: 
‘Several of the local electrical supply 
houses are moving into the B. L. banking 
district, and it looks as though this will 
soon be the coming electrical business sec- 
tion of the city. The Electrical Club. 
of New York, which has recently been es- 
tablished, also has its clubrooms in our 
immediate vicinity. The firms which will 
remove their offices durin this and next 
month are the following: Manhattan Elec- 
trical Supply Company, from 32 Cort- 
landt street to 17 Park place; Stanley & 
Patterson, from 40 Cortlandt strect to 
27 Warren street; Western Electric Com- 
pany, from 22 Thames street to 17 Mur- 
ray street, and E. B. Latham & Company, 
from 39 Vesey street to + Murrav street.” 

The India Rubber and Gutta Percha 
Insulating Company has also removed to 
253 Broadway, corner Murrav street. 
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The Faraday Society. 

The nineteenth ordinary meeting of the 
Faraday Society was held on Tuesday, 
April 10, 1906, at the Institution of Elec- 
trical Engineers, 92 Victoria street, Lon- 
don, S. W. Professor A. K. Huntington 
was in the chair. 

Mr. F. W. Harbord communicated to 
the meeting papers by Messrs. Keller, Stas- 
sano and Gin. The paper by M. Ch. A. 
Keller was entitled “Electrothermics of 
Tron and Steel.” | 

The author deals with the present po- 
sition of his processes; he describes the 
electrical steel plant which Messrs. J. Holt- 
zer & Company have just installed in their 
works at Unieux (Loire). This is a 1,500- 
horse-power plant, and will utilize in a 
single furnace the current from a 20,000- 
ampere Westinghouse alternator. The 
furnace, which rests on a steel cradle and 
can be tilted, weighs about 50,000 kilos; 
the various mechanical and electrical con- 
trols are obtained by hydraulic motors. The 
steel obtained from a Siemens-Martin fur- 
nace will be run into the electric furnace 
immediately after the oxidizing melt, and 
for the remaining operations of deoxidiz- 
ing and refining, the current exclusively 
will be used. It will be possible to oper- 
ate on 8,000 kilos of metal at one time, 
and the operation will be repeated three 
or four times in the twenty-four hours. 
The steel produced by this furnace is in- 
tended for cannon and projectiles. The 
author promises at a future date to furnish 
details of the results obtained. 

Some experiments made at Livet com- 
paring the metal obtained in a 1,000-horse- 
power Keller furnace with that obtained 
in the blast furnace are further described, 
and curves are given showing the propor- 
tions of carbon and silicon in castings pro- 
duced in both ways. It appears that the 
Keller furnace allows of ready desulphur- 
ization and of easier variation in the pro- 
portions of the above elements than does 
the blast furnace; it would thus be advan- 
tageous for the production of soft cast- 
ings and castings for mill work. Tests 


on some of these electrothermic castings | 


are described. 

The author has just set up at Livet a 
2,000-horse-power furnace utilizing a cur- 
rent of 25,000 amperes, and capable of 
producing twenty tons of castings in twen- 
ty-four hours. This will be used specially 
for the industrial working of the process. 
Further details respecting the new fur- 
nace are promised. 

Mr. W. Murray Morrison referred to 
the freezing of the metal in the central 
passage In the first furnace that had been 
erected, and asked for further informa- 
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tion regarding the easy variations in sili- 
con content claimed by the author. . 

Mr. F. W. Harbord said the freezing 
trouble was probably only due to the spe- 
cial conditions of the first tests recorded, 
and in any case could be avoided by 
coupling two or four furnaces together. 
Regarding variation of silicon content, as 


a rule this was easily brought about by 


adding a little silicon pig, but it might 
conceivably, under special circumstances, 
be useful to vary it in the way described 
for the production of good castings. 

Professor A. K. Huntington described 
some experiments he carried out in 1881 
with the Siemens electric furnace in which 
he was able to vary the silicon content from 
one-quarter to nine per cent. He had also 
succeeded in volatilizing copper and in 
making solid tungsten. 

The paper contributed by Cav. Magg. 
Ernesto Stassano was entitled “Note on 
the Rotating Electric Steel Furnace in the 
Artillery Construction Works, Turin.” 

The furnace described and illustrated 
in the paper is being installed by the 
“Forni Termoelettrici Stassano” Com- 
pany for the Italian war office. It is of 
the author’s well-known arc type, and ab- 
sorbs 140 kilowatts yielding 2,400 kilos 
of steel in twenty-four hours. The cur- 
rent is a rotary one with eighty volts be- 
tween each phase. The consumption of 
electrodes is under five kilos per ton of 
steel, and the cost of renewing the refrac- 
tory covering of the furnace ten francs per 
ton of metal made. The furnace is prin- 
cipally used for refining pig iron and 
smelting scrap. The product ordinarily 
made is used for artillery projectiles. 

Mr. W. Murray Morrison thought the 
efficiency would not be so great as with 
the Keller or Héroult type. 

Professor A. K. Huntington asked 
whether there would not be greater con- 
sumption and wear of electrodes if they 
were touching. He did not consider the 
process offered any special advantages for 
ordinary steel making. 

Dr. H. Borns asked whether Stassano 
always used very pure iron ore from Elba 
and other Italian mines. 

Mr. Charles Weiss pointed out that the 
paper did not state whether steam or water 
power was used in the Turin works. He 
thought that in countries like South Africa 
where water power was available and there 
was plenty of rich ore, it might be use- 
ful to smelt copper ores in the electrother- 
mic furnace. 

Mr. F. W. Harbord said the efficiency as 
stated was somewhat greater than in the 
other furnaces. For special castings there 
might be advantages in heating by radia- 
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tion only. The figures given for carbon 
consumption were smaller than in the Kel- 
ler or Héroult furnaces. He thought the 
rotation was the weak point in the fur- 
nace. 

With regard to the general question of 
electric steel smelting, a maker had recent- 
ly told him that he had sold 300 tons of 
such steel as crucible steel, and the buyers 
were so pleased with it that they were 
asking for more. That was strong evi- 
dence that good steel could be made in the 
electric furnace, but it was only high- 
priced steel that could be commercially 
made (in England) by such means. 

Mr. Harbord then read M. Gustave 
Gin’s “Note on Recent Developments in 
the Gin Electric Steel Furnace.” 

The author’s canal-type of furnace is 
now installed at the Plettenberg Works, 
Westphalia, of which illustrations are giv- 
en in the paper, but it is not stated which 
particular type of furnace has there been 
experimented with. The following types 
are described : 

(1) Furnace with Canals and Chambers 
—Unlike in the canal form originally 
suggested, the electrothermic heating and 
refining now take place separately, the lat- 
ter in chambers which communicate with 
each other and with the leads by the canals, 
now used exclusively for heating. The 
construction of a 7,200-kilowatt furnace, 
utilizing 60,000 amperes at 120 volts und 
designed to yield over 350 tons in the 
twenty-four hours, is described in detail. 
The author claims that the furnace com- 
bines the advantages of the Martin and 
Talbot furnaces, the separation of the op- 
erations making exact control of composi- 
tion possible. 

(2) Combination Furnace—This con- 
sists of a melting and oxidizing crucible, 
a deoxidizing and recarburetting compart- 
ment, and a final mixing chamber, and ië 
fully described and illustrated in the pa- 
per. 

(3) Induction Furnace—The authors 
suggestions for various types of induction 
furnace are described. The use of multi- 
ple canals is proposed, so that if steel is 
being produced, oxidation can be carried 
out in one canal and reduction in the 
other. In another suggested type, more 
intimate circulation and mixing of the 
product is brought about by means of later- 
al conduits connecting the respective ends 
of the open flues of which the channel 
crucible is made up. : 

The paper by Mr. H. S. Coleman €n- 
titled “Notes on the Cleaning of Work by 
Means of the Electrice Current” was com 
municated by Dr. F. Mollwo Perkin. 

The work to be cleaned (usually pre 
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paratory to electroplating) is suspended 
in a hot solution of equal quantities of 
brown Montreal potash and sodium hy- 
drate contained in a wrought-iron tank. 
The work and the tank are connected to 
a dynamo, and the tank used as the anode 
for five to ten minutes, the voltage being 
about 2.5. The current is then reversed 
for a short time, until the surface of the 
work is clear and bright. The operation 
is repeated as many times as may be nec- 
essary. The process causes the grease, con- 
sisting chiefly of tallow, to become saponi- 
fied and go into solution. The lighter 
dirt is thrown upon the surface of the 
bath and may be skimmed off; the remain- 
der falls to the bottom. In conclusion 
the author points out the economies affect- 
ed by the process as against hand-scouring. 


Single-Phase and Continuous-Cur- 
rent Equipment for Limited 
Schedule Speeds. 

An investigation has been made by Mr. 
H. M. Hobart into the capabilities of the 
single-phase commutator motor, with the 
object of comparing this motor with the 
standard direct-current railway motor. 
Some time ago Mr. Hobart stated that 
he had come to the conclusion that the 
total weight of electrical apparatus neces- 
sary for a single-phase equipment is well 
on toward double the weight of that of the 
continuous-current equipment. Since then 
he has made a more complete study, savs 
the Tramway and Railway World (Lon- 
don), and has plotted a large number of 
curves showing the relation between the 
normal speed of a locomotive and prefer- 
able driven wheel diameter, motor speed 
and weight, the relation between maximum 
speed and rate of acceleration for various 
schedule speeds, acceleration curves and 
_ curves of energy consumption for the two 
types of motor. The chief conclusion ar- 
rived at is that the continuons-current 
motor has a capacity for high acceleration 
during the initial stage of a run far in 
excess of that of the single-phase commu- 
tator motor. It has this same inherent 
capacity up to full speed, but out of con- 
sideration for the generating and trans- 
mission system it is not expedient to make 
use of it. However, it will not be any 
more expedient to do so in the case of 
the single-phase commutator motor, for 
in either system it will involve heavy mo- 
mentary demands upon the generating 
plant and line, and it is in the interests 
of economy and capital outlay and run- 
ning costs to avoid heavy momentary peaks 
of load. The inferiority as regards the 
attainable schedule speed for services with 
frequent stops is but one among several 
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disadvantages of the single-phase commu- 
tator motor as at present developed, but 
this disadvantage has probably been less 
carefully analyzed from the standpoint 
of the elementary speed time diagram. 
The author’s later investigations have con- 
firmed his opinion regarding the compara- 
tive weights of the two systems stated 
above. He believes that the sound engi- 
neering solution of heavier traction prob- 
lems will eventually be found in the em- 
ployment of higher voltage, confinuous- 
current systems. Mr. Hobart calls atten- 
tion to the distrust felt for commutators 
some years since, and says that the new 
motor does not solve this problem, for by 
halving the voltage the size of the com- 
mutator must be doubled, and twice as 
many brushes be employed. He believes 
that increasing the voltage, which enables 
a smaller commutator to be used, is the 
proper way out of the difficulty. While 
500 volts is the preferable pressure up to 
fifty horse-power, motors of several hun- 
dred horse-power may for a given tated 
output be designed for better commutation 
when a higher pressure is employed at 
the commutator. 


Portland, Ore., Electric Notes. 

One of the largest deals in electric rail- 
way and power properties in the history of 
the Pacific northwest was consummated 
at Portland on April 30 when the Port- 
land General Electric and the Portland 
Railway companies, purchasers of the Ore- 
gon Water Power and Railway Company, 
installed their directors and officers and 
took control of operation. The new officers 
are: president, H. W. Goode; vice-presi- 
dent, F. I. Fuller; secretary and treasurer, 
C. N. Huggins; general manager, W. H. 
Hurlburt. Messrs. Goode, Fuller, Hug- 
gins, O. F. Paxton and S. J. Reed are 
the new directors. Mr. Goode is president 
of the Portland General Electric Com- 
pany; Mr. Fuller is president of the Port- 
land Railway Company; Mr. Reed is sec- 
retary of the Portland General Electric, 
and Mr. Huggins is in the office of the 
same company; Mr. Paxton is counsel for 
the Portland Railway Company. Mr. 
Hurlburt has, since the inception of the 
Oregon Water Power and Railway Com- 
pany, been its president and manager, and 
he has consented to remain with the new 
owners. ‘They take over approximately 
ninety miles of electric railway, extensive 
terminals and docks in Portland, and a 
power plant under construction at Caza- 
dero, on the Clackamas river, thirty-five 
miles from Portland, where machinery is 
now being installed to generate 15,000 
horse-power, to be used in operation of the 
road and for general lighting and power 
purposes in the city of Portland and adja- 
cent towns. 

The amount involved in the transaction 


739 


was about $5,500,000, of which $1,225,000 
was paid for the $2,000,000 capital stock 
of the company, and the remainder rep- 
resented the assumption of the bonded debt 
of $4,225,000 by the new owners. The 
Portland General Electric is said to have 
been the principal buyer. It is the purpose 
of this company to develop one of the 
most extensive electric lighting power sys- 
tems in the United States. It will cover 
the Willamette valley in a radius of seven- 
ty-five miles around Portland. 


Technical Publicity Association. 


A meeting of the Technical Publicity 
Association was held at the Aldine Associa- 
tion rooms, Thursday evening of last week. 
After the usual business meeting, which 
was held at 6 o'clock, a dinner was en- 
joyed, with a number of publishers as 
guests, and Mr. John A. Hill, president of 
the American Trade Press Association, de- 
livered an able and interesting address. 
Others were called upon by the president 
of the association, Mr. F. H. Gale, and re- 
sponded briefly. 

Among those present were: John A. 


Hill, F. H. Gale, H. M. Davis, W. S. 
Bullock, Charles W. Price, Rodman Gil- 
der, T. E. Crossman, F. S. Wayne, I. S. 
Holbrooke, Charles N. Manfred, C. A. 
Baptiste, M. Estabrook, Harvey Mansfield, 
A. E. Clifford, P. S. Dodd, P. W. Wade, 
E. A. Simmons, W. J. Johnston, H. H. 
Kress, V. H. Martyn, A. N. Barber, G. J. 
Williams, J. W. Smith, F. R. Davis, A. H. 
Stein, Frank Dampman, Dean Park. » 


EEE E 
Another Alpine Tunnel. 

Consul Keene writes from Geneva that 
the Simplon tunnel is about to be opened 
to traffic, and the subject of the lines of 
access to the new international railroad is 
being constantly discussed in Switzer- 
land. 

Besides the “Faucille” line through the 
Jura range, near Geneva, which has been 
talked about for years past, a new tunnel 
through the Bernese Alps between the 
canton of Berne and the canton of Valais, 
from which the Simplon line passes to 
Italy, is under active and practical con- 
sideration. The board of directors of the 
committee having that new enterprise in 
charge, held a general meeting on March 
5 and unanimously approved the project 
submitted by Chief Engineer M. Zollinger 
for a line to pierce the Bernese Alps 
under the Lotschberg. Electrical traction 
will be used, and the new tunnel will be 
eight and two-fifths miles long. The to- 


tal cost is estimated at $16,984,000 at 
the outside. 

A Franco-Swiss syndicate of leading 
bankers and engineers, at the head of 
which is the firm of J. L’Hoste & Com- 
pany, of Paris, has pledged itself to sub- 
mit within two months from now its for- 
mal contract for executing the work. 
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Reviews of Current Engineering and Scientific 


System in Wiring Work. 


When one considers the difference occa- 
sionally observed in the estimates submit- 
ted by various contractors for doing certain 
classes of work, it leads to some conjecture 
as to how the estimates are arrived at. Of 
course, fifteen or twenty per cent difference 
is not of much account, but when the esti- 
mates sent in by different firms in the 
same locality vary by 100 per cent, it is 
evident that there must be something 
wrong. It can scarcely be questioned that 
a systematic method of carrying a job 
through will allow the original estimate to 
be: reduced by a large amount. A favorite 
idea with a good number of contracting 
firms is to secure a staff and train it into 
its methods, but it is the staff which occa- 
sionally pulls the governor around to its 
way of thinking. The first and most im- 
portant point is to secure not cheap men, 
but good methodical men capable of leav- 
ing a clean, firm job behind them. The 
man who knows he is competent will 
never accept a less rate than his fellow 
workmen. Of course, there are hundreds 
of men who will never get beyond the de- 
tail stage, but always, provided they are 
capable of this, they are of as much value 
to an employer on simple wiring work as 
a man capable of taking control. Sec- 
ondly, it is a very important matter to 
have all material promptly sent on the job 
when required. Even in well-managed 
firms it is not unusual to have to find work 
for men elsewhere pending the arrival of 
some particular size of tubing or character 
of junction boxes. A duplicate order book, 
hung up in the stores or office in a promi- 
nent position, will work wonders in this 
respect. Thirdly, it should be remembered 
that there is such a thing, even in wiring 
work, as an artistic way of finishing off a 
job. Fourthly, the importance of labor- 
saving devices should be recognized. Fifth- 
lv, a charge hand should always know ex- 
actly what material and how much he has 
on hand. There is one abomination in par- 
ticular beloved of lazy wiremen. This con- 
sists of a large box which originally con- 
tained material consigned direct to the job. 
This is the beginning of its evil career: 
if a holder won’t screw up nicely or a 
coil of flex becomes tangled it is forthwith 
consigned to this box. Next step: some- 
body fixes hinges and a padlock minus a 
key on it. Then a chaotic mixture of ceil- 
ing roses without covers, screws, nails, tape, 
angurs, bottles and overalls fills the box. 
Orders come piling into the office for ma- 
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terial, of which plenty may be found on 
the job. One good man should be put in 
charge of the material. He should keep 
it in one room, and see that it is properly 
sorted out when returning for credit. 
Screws constitute another source of trou- 
ble. Workmen should be supplied with the 
exact gauge screw required. On account 
of the difficulty of getting a screwdriver 
into the slot of a round-head cap screw, 
nine out of ten wiremen hammer them in 
all the way. Of course, flat-head screws 
are sometimes hammered in also when no- 
body is looking, but a decent workman 
will, even if he does use a hammer, give 
his screws a twist or two to tighten them 
up thoroughly. The sixth requirement is 
an important one; that is, a good system 
of timekeeping. Perhaps the best all- 
around system for wiring firms would be 
to have all workmen call at stores or offices 
at whatever hour the day begins. This 
has the advantage of keeping the office 
in touch with the men. If a time-record- 
ing clock is not installed, a time book 
should be made use of. Thus it may at 
any time be possible to find a particular 
man when required. The daily time sheets 
should be carefully watched, and each man 
made to keep the weekly time sheet in 
perfect order.—A bstracted from the Elec- 
trical Engineer (London), April 20. 
a 
On an Emission of Negatively Charged 
Particles Produced by Canal Rays. 

The work described in this article was 
undertaken by Mr. L. W. Austin for the 
purpose of studying the possible secondary 
radiations produced by the impact of the 
canal rays on a metal. Since it is known 
that the canal rays consist of positively 
charged particles of molecular dimensions, 
traveling with a velocity sometimes ex- 
ceeding 10° centimetre seconds, it seemed 
probable that they might give rise to re- 
flected positive rays analogous to the re- 
flected cathode rays, and perhaps also to 
an emission of negative particles. The 
first observations showed that the reflec- 
tion of the canal rays was entirely masked 
by a secondary negative emission. As the 
work progressed it became evident that 
there were irregularities in the phenome- 
non of a very puzzling character. These 
irregularities have made it impossible to 
carry out the work with the same quanti- 
tative exactness as in the case of cathode 
rays. Irregularities have also been observed 
by Wien in his determination of the ratio 
e/m for the canal rays, and it seems pos- 
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sible that they may arise in both cases, at 
least in part, from common causes. As 
an explanation of Wien’s results, Profes- 
sor J. J. Thomson has supposed that per- 
haps some of the positive particles have 
their charges neutralized by taking on 
negative electrons as they pass through the 
gas, and that they again become ionized 
when they strike against a solid, and are 
thus able to produce fluorescence. If we 
suppose that such neutral particles are 
also capable of producing the negative 
emission, we have a possible explanation 
of our irregularities. Since it is known 
that the negative emission produced when 
cathode rays strike a metal increases rapid- 
ly as the angle of incidence increases, 
observations were made to determine 
whether this was also true in the present 
case. It was demonstrated that the gal- 
vanometer current increases rapidly as the 
angle of incidence increases, being more 
than forty per cent greater at seventy 
degrees than at zero degrees. If we as- 
sume that the increase is entirely in the 
emission, the difference amounts to about 
one and one-half times. Regarding the 
mechanism of the secondary radiation, it is 
difficult to say anything with certainty. It 
is clear that as the radiation takes place 
in a space free from any differences of po- 
tential, all parts being connected to earth, 
the energy not only for the separation of 
the negative electrodes, but also for their 
velocity, must come from the canal rays 
themselves, unless we are willing to assume 
that their impact on the metal renders 
its atoms radioactive, so that the electrons 
are expelled by some process of explosion. 
The fact that the emission of the electrons 
is greater at larger angles of incidence is 
also difficult of explanation, especially in 
this case, when the canal rays do not pene- 
trate the metal surface; and the explana- 
tion suggested by Professor Thomson for 
the increased emission at large angles due 
to cathode rays can not apply. We have 
in the emission of negative electrons by 4 
bombardment of positive particles a con- 
dition of things very similar to that in- 
volved in the passage of negative electricity 
into the gas at the cathode in the ordinary 
vacuum discharge, as in that case also it iS 
generally believed that the negative parti- 
cles are liberated by the impact of positive 
particles upon the cathode. If, indeed, 
the mechanism of the two cases is the 
same, the present work indicates a means 
of studying the nature of this portion of 
the discharge in vacuum under simplified 
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conditions. The author summarizes his 
results as follows: 1—When canal rays 
strike an earthed metal surface there is a 
weak diffuse reflection of these rays; 2— 
There is also a diffuse emission of negative 
particles having widely varying velocities ; 
3—This negative emission increases as the 
angle of incidence of the canal rays in- 
creases, and is probably similar in charac- 
ter to the secondary negative emission pro- 
duced by cathode rays.—Abstracted from 
the Physical Review (Lancaster), May. 


a 
Alcohol Calorimeter for Coal Testing. 


Of the two ordinary methods of meas- 
uring the heating value of a coal, says 
Professor W. M. Wallace, of the School 
of Mines, Kimberley, South Africa, the 
calorimeter is by far the cheaper and 
quicker, and would be universally adopted 
in cases where the calorific value of the 
coal is required without reference to boil- 
er conditions if anything approaching good 
percentage results were obtainable with 
it. To make a steam test extensive and 
complete operations have to be carried out, 
lasting over a considerable period. Ac- 
curate methods of stoking must be ar- 
rived at for the particular material used ; 
and this involves much testing of flue gas- 
es and steam, and the constant measure- 
ment of temperatures around the plant. On 
the other hand, a complete determina- 
tion of the percentage of water, carbon, ash 
and the calorific value of a coal in the iab- 
oratory by means of a calorimeter should 
occupy little more than half an hour. 
Using the well-known Thomson calorim- 
eter of the most approved type, Profes- 
sor Wallace has found that on the same 
coal results may easily differ by three or 
four per cent; and, indeed, one can hardly 
expect anything better when one considers 
the sources of error inherent in the in- 
strument. The waste gases rising in large 
bubbles quickly through the water can 
hardly be expected to give up the whole 
of their heat to it. The water equivalent 
of the instrument can not be exactly de- 
termined, and must form an important 
factor. Again, burning one gramme of 
coal in 2,000 grammes of water gives a 
rise in temperature of six to seven de- 
grees only, which means that the ther- 
mometer, if read to tenths of a degree ac- 
curately, may give rise to an error of two 
per cent. Remembering that radiation 
corrections, themselves difficult to estimate 
in the calorimeter, whose parts are shifted 
from place to place, sometimes cover sev- 
eral tenths of a degree, it is not surprising 
that the heating value of a coal may be 
estimated at 14,000 instead of 15,000 Brit- 


ELECTRICAL REVIEW 


ish thermal units. From the Thomson 
type of calorimeter Professor Wallace 
turns his attention to the calorimeter of 
the Carpenter type, burning the coal in 
oxygen gas in a small chamber surround- 
ed by water, the expansion of which is 
used to indicate the heat value of the coal. 
Oxygen gas at constant pressure is fed 
into the combustion chamber, and the 
waste gases are passed slowly through a 
long worm, which is also immersed in wa- 
ter. The outer vessel enclosing the water 


has a long glass tube of fine bore attached 


to its top, in which the heated water ex- 
pands. The special merit of this method 
is that the water equivalent determination 
is done away with, and the radiation cor- 
rection more accurately applied. The in- 
strument is standardized by burning differ- 
ent weights of pure carbon in it and plot- 
ting the graph, showing the relation be- 
tween calorific value and rise of water in 
the tube. One serious disadvantage, how- 
ever, presents itself in this method, which 
is that the determinations must all be 
made at the same temperature; and since 
no means of inserting a thermometer in 
the water is provided by the makers of 
the instrument, some uncertainty arises 
here. The bore of the glass tube is made 
so small, in order to magnify the expan- 
sion of the water, that the ratios of the 
readings are of the same order of magni- 
tude that the expansion of unit volumes of 
water bear to each other. The very irregu- 
lar expansion of water makes this a serious 
objection to the method, as a difference of 
but ten degrees in the temperature of the 
water for two separate determinations will 
make a difference of twenty-five per cent 
in the two readings; and since no means 
of accurately gauging the temperature of 
the water is provided, it is questionable 
whether the instrument as it stood could 
be reckoned any more accurate than the 
Thomson calorimeter. Professor Wallace 
has been engaged on some exhaustive tests 
of South African coal for the De Beers 


Company, of Kimberley, and since the 


changes in temperature of the atmosphere 
on the high veldt are very rapid and large, 
some remedy for this defect in the calorim- 
eter had to be found. Obviously, some 
fluid whose expansion would be more uni- 
form than that of water had to be used. 
After repeated trials alcohol was select- 
ed and found to give excellent results. Its 
expansion at different temperatures within 
the required range is practically constant. 
A further advantage is that alcohol, hav- 
ing a specific heat about 0.7 and a much 
larger coefficient of expansion, allows, by 
the use of a longer graduated tube, very 
much more accurate readings with a small- 
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erquantity of coal. For instance, the author 
found that 0.6 gramme only of Welsh coal 
gave an expansion in the tube of more than 
thirty inches. The instrument, in fact, 
is an immense thermometer, in the bulb 
of which combustion of the fuel takes 
place. Both the weight of the coal and 
the readings can be obtained correct to 
a fraction of one part in a thousand, and 
for any desired degree of accuracy it is 
only. necessary to give the radiation cor- 
rection curve attention. Professor Wallace 
adopts the following method for securing 
the radiation correction. This has been 
found to give excellent results with alco- 
hol as the expanding liquid. The rate of 
radiation per minute is taken before com- 
bustion, and with the oxygen flowing. The 
coal is lit, and the liquid, rapidly, but 
at a uniform speed, ascends the tube. Near 
the end of the combustion the rapid rising 
ceases suddenly and is succeeded by a slow 
crawl. The time when this occurs is noted, 
and afterward one-minute readings are 
taken until the maximum reading is 
reached, and ten minutes or so afterward, 
with the oxygen still flowing. The mean 
of the extreme rates of cooling is then 
used to correct the temperature after the 
rapid rise, and the top rate of*cooling per 
minute added, successively, to the one- 
minute readings during the crawl until 
the true maximum temperature is deter- 
mined. Another advantage derived by the 
use of alcohol is the reduced time of the 
test, since only about half a gramme of 
coal need be burned. This allows the 
gases to be slowly swept out of the calorim- 
eter, and also reduces the importance 
of the radiation correction. Fixed to the 
apparatus is a tube for the collection of 
the gaseous products of combustion, which 
can be measured and analyzed in a few 
minutes. With the aid of this apparatus 
a determination of the calorific value, 
ash, water, carbon and hydrogen can be 
made in half an hour.—Abstracted from 
Engineering (London), April 20. 
—— 
The Chinese Government has arranged 
to establish several stations throughout 
China for experiment with Marconi’s sys- 
tem of wireless telegraphy and instruct 
Chinese operators in working the same. 


The apparatus has been installed on four 
Chinese men-of-war at Shanghai and at 
the three north China cities of Tientsin, 
Peking, and Paotingfu, the radius of ac- 
tion being about two hundred and thirty 
kilometres. An Italian offcer has been 
appointed, not only as instructor, but also 
as engineer to superintend the installa- 
tion, and under whom a number of 
students have already been detailed to act 
as operators and learn the art of manage- 
ment.—Telegraph Age. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


At the recent meeting of the Iowa Elec- 
trical Association, at Des Moines, O. E. 
Brownell, lessee of the Lake City Elec- 
trical Company, gave some practical sug- 
gestions to managers of small central sta- 
tions in a paper entitled “Ways and Means 
of Increasing Business in Towns of Under 
5,000 Inhabitants.” The following ab- 


stract of his paper will be found of inter- 
est. ` 


Under the subject of gaining the con- 
fidence of the people, I will first explain 
that I place more stress upon uninter- 
rupted service than I do upon collecting 
for said service, as there is nothing more 
soothing to my enthusiasm while soliciting 
an intended victim than to have him refer 
to the frequency of interrupted service due 
to a shutdown. 

Again, in the line of keeping the confi- 
dence of the customer, I would mention 
that I find it very gratifying to him to 
receive prompt attention on his report- 
ing any local trouble. If he sees that you 
are exerting yourself to see that he re- 
ceives what he is paying for he feels 
pleased with your efforts, and while he may 
not so express himself to you, he will al- 
most invariably do so to his neighbor. 

Another point in this same line is to 
cultivate the confidence of the public by 
taking precautionary measures, such as 
storing enough coal each fall to tide you 
over any snow blockade or coal shortage 
ever known in that locality. In this con- 
nection I would also mention that previous 
to April 1, I commenced storing coal, 
while at the same time I kept an eye 
open to see how much coal the railway 
companies were storing (and there is no 
better barometer for this purpose), and 
as I learned that they were stocking up 
for from sixty to ninety days after April 
1 I went them one better and laid in 
a four-months’ supply of coal, and as soon 
as the mines were shut down I was asked 
several times each day by different cus- 
tomers how long I would run if the strike 
should last, and as we do the pumping of 
the city water supply, one could notice a 
look of surprise as well as of satisfaction 
upon their being told that we were good 
for four months. 

Another point in line of public confi- 
dence I would like to mention is, “do 


not allow the people in general to become 
imbued with the idea that whoever is at 
the head of the business is not well posted.” 
As you are all well aware, as a rule in 
small towns the topics of the day with 
one man are very apt to be the same with 
his neighbor, and if you fail to convey the 
idea that you are reasonably well posted 
in your line you will find that you will 
lose ground in your efforts to secure new 
business. 

Under the head of advertising I must 
admit that I have never tried any news- 
paper advertisements, and from my view of 
the average citizen I believe that it would 
be useless. However, in the line of silent 
or masked advertising, I will say that I 
believe I derive gratifying results. 

In this I believe it well for the one in 
charge to look over his customers and se- 
lect one or more prominent business men 
who are good talkers and convincing to 
the public in any argument or reason they 
may entertain. For our cause a druggist 
who is well posted in chemistry is the most 
desirable man. Grant him favors of a 
small nature and at the same time con- 
verse with him on all up-to-date electrical 
appliances. Get him interested in keep- 
ing posted in your line of improvements 
and make him the first one to exhibit your 
new introductions; if it would be to your 
interest install the new idea with him free 
of charge for a short time. It will attract 
attention, draw him trade, and the first 
thing vou know he will be found ex- 
plaining the convenience, safety, re- 
liability and gratifying results enjoyed by 
those using your lights, and this same 
druggist, with his knowledge of chemis- 


try, is the very best of weapons against 


the invasion of gasoline gas plants, as 
his knowledge will make him afraid of it, 
and he will be only too willing to éx- 
plain its dangers to his neighbors and he 
will invariably refer to the electric light 
as the safest medium of artificial light. 
In combating with the gasoline medi- 
um of lighting, I take the stand that the 
gasoline lamp is more safe than any pri- 
vate gas plant, as it is built to withstand 
pressure, while the private gas plants are 
not, while personally I do not agree with 
myself in this matter. I find that the 
lamp is considered a source of a great deal 
of trouble and annoyance by the user, and 


if I can convince him the gas plant is 
dangerous, he will very apt be found a 
good customer of electric lights. 

It has proven in my experience that the 
best results are gained by charging well 
for all labor and material in new work, 
but after you have secured your customer 
be honest with him and assist him in 
keeping his lighting expense down. Don’t 
charge him for every little thing that 
you have a trivial excuse whereby you 
might consistently do so, but try and 
convince him that you wish to live and 
let live. l 

If you have a customer whom you know 
is having a hard time to keep his head 
above failure lend him a helping hand. 
Do all that is consistent, in helping him 
to keep his lighting expenses down, as 
if this man pulls through you will find 
him one of your best friends, and if he 
does not pull through his successor will 
not have the excuse to turn you down on 
account of the large bills of his predeces- 
sor. In favoring a customer, I do not be- 
lieve in cutting the rate for power fur- 
nished, but rather suggest methods where- 
by he will not consume so much power. 

In wiring residences I try to break away 
from the old custom of ceiling fixtures, 
which must be cut short enough to allow 
the taller person to pass underneath them, 
and in their stead I recommend the ceil- 
ing cluster fixtures for general illumina- 
tion of the room and a wall bracket for 
reading purposes, and if I can do so I 
prevail on the customer to use a reading 
lamp, and while not pleasing to the eye in 
the way of ornamental design, I find the 
“universal” portable the most satisfactory 
of all portables. 

While the electric signs are being ad- 
vertised extensively, and we are urged by 
writers in our technical magazines to place 
a great deal of stress on this branch of 
the business, I must confess that I am 
unable to pull my customers teeth from 
the hold he has on the old time (local 
papery advertisement long enough to tell 
him the benefit of my idea. 

I have herein given you briefly my 
way of securing new business by which I 
have increased the number of lights wired 
over thirty per cent in the past twenty 
months in a town of 2,350 population. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Hydroelectric Power for a Big 
Pacific Coast Cement Plant. 

The Washington Portland Cement Coin- 
pany’s new plant, located in Skagit coun- 
ty, Washington, on the Skagit branch of 
the Great Northern Railway, between 
Anacortes and Rockport, about 104 miles 
northwest of Seattle, which was begun 
early last spring, is expected to be ready 
for operation soon. The equipment, both 
for power and cement making, is, in many 
respects, worthy of note, being furnished 
by a single concern, the Allis-Chalmers 
Company, of Milwaukee, whose hydraulic 
turbine will furnish power to operate an 
Allis-Chalmers generator, which in turn 
will supply current for a full equipment 
of Allis-Chalmers motors, mounted direct- 
ly on the various machines used in the 
modern process of Portland cement manu- 
facture, which are also furnished by the 
Allis-Chalmers Company. 

It is the intention of the building com- 
pany to bring the capacity of the plant 
up to the capacity of 3,000 barrels per 
day by adding two kilns at a time. The 
initial installation will consist of a com- 
plete machinery equipment for a two-kiln 
plant, using the dry process by means of 
water power and electrical drive. The 
raw material to be used consists of lime- 
stone and shale, the former located in de- 
posits 1,500 feet from the plant and the 
latter 500 feet, both connected by an elec- 
tric road over which the material will 
be transported. The company has three 
side tracks from the main line of the Great 
Northern to the works. A dam across the 
Baker river, at a distance of a mile from 
the power plant, is being constructed to 
be connected by a flume six by ten feet 
from the dam to the power-house. The 
Baker river flows in a southerly direction 
at the point where the dam is being built 
and the flume follows the east bank, the 
flume intake being close to the bank and 
immediately above a small island in mid- 
stream. The water power, which is ca- 
pable of developing 3,000 horse-power, 
will operate a 1,150-horse-power Allis- 
Chalmers twin turbine with centre disks 
and Cantilever type bearings from a fall 
of fifty fect. The discharge will be 250 
feet per second and the speed 360 revo- 
lutions per minute. 

For convenience in the operation of 
the various processes of cement making 
the equipment has been laid out in differ- 
ent groups or plans known, respectively, as 


the raw material plant, calcining plant, 
clinker grinding plant, stock house, etc., 
each of which has its own peculiar equip- 
ment. 

The raw material plant will contain a 
Gates crusher with a capacity of from 
twenty-five to fifty tons per hour; a Gates 
elevator; a Clay disintegrator; an elevator 
and a five-foot by fifty-foot rotary dryer. 
An automatic weighing machine of seven- 
teen tons capacity will be installed here; 
also two Gates ball mills and three five- 
foot by twenty-two-inch Gates tube mills. 

The calcining department equipment 
will consist of two feeders for the rotary 


kilns, two seven and one-half-foot and six 


and one-half-foot by 100-foot rotary kilns 
of the heaviest design, one four and one- 
half-foot by thirty-foot rotary cooler and 
an oil-burning equipment which will 
consume from 350 to 400 gallons of crude 
oil per hour for firing the kilns. The two 
100-foot rotary kilns will be supplemented 
by two additional kilns of the same kind 
as soon as the plant has been in operation 
for a short time. 

The clinker grinding plant equipment 
will comprise two ball mills, two five-foot 
by twenty-two-inch tube mills and one 
gvpsum feeder. The stock house will have 
an equipment of various kinds of feeders 
and elevators for conveniently handling the 
stock. ` 

Each principal machine, such as the 
crusher, disintegrator, dryer, ball mills, 
tube mills, ete., will be driven by direct- 
mounted individual Allis-Chalmers mo- 
tors. The auxiliary machinery, such as the 
elevators, conveyors and feeders, will be 
driven in groups by Allis-Chalmers mo- 
tors. As far as possible the object has 
been to avoid the use of shafting, belts 
and pulleys. 

Motors of twenty horse-power or over 
are Allis-Chalmers type “H,” not enclosed, 
and the smaller motors are type “B” and 
enclosed. The electrical equipment will 
be very complete. The generator direct- 
connected to the turbine will be a 750-kilo- 
watt Allis-Chalmers, water-wheel type al- 
ternator, three-phase, sixty cycles, 600 
volts, excited from a direct-coupled ex- 
citer of twenty kilowatts capacity. There 
will be thirty-four induction motors in- 
stalled in capacity from one and one-half 
to 100 horse-power and aggregating 870 
horse-power. In addition to the interior 
equipment for the mill, an electric locomo- 
tive will operate between the mills and 


the shale and limestone deposits. The 
locomotive will haul sixteen one and one- 
half-yard cars and be capable of a speed 
of six miles per hour. The company in- 
tends to erect lime kilns for the produc- 
tion of lime for the Seattle market. 

Mr. N. L. Warford, late of the Standard 
Portland Cement Works, of Napa Junc- 
tion, Cal., is superintendent of the plant. 
The following persons are officers of the 
company: A. W. Middleton, president; 
A. S. Austin, vice-president; S. M. An- 
derson, treasurer; E. E. Caine, secretary, 
and E. C. Miller, general manager. One 
hundred men are employed at the present 
time on the construction of the plant. 


Producer Gas Power Plant. 

Producer-gas power has recently been 
adopted by the Norton Emery Wheel Com- 
pany for extending its present steam plant 
at Worcester, Mass.: The horizontal, 
double-acting, heavy-duty type gas engine 
built by the Westinghouse Machine Com- 
pany, Pittsburg, Pa., has been adopted 
with Loomis-Pettibone producers using bi- 
tuminous coal. 

The new gas engine will be 500 brake- 
horse-power rated capacity, direct-connect- 
ed to a Westinghouse 250-volt, 300-kilo- 
watt gencrator running at a speed of 150 
revolutions per minute. This unit will 
operate in parallel with two belted steam 
units, the entire plant supplying current 
to the various motor drives in the factory 


‘ind also for lighting. 


The Westinghouse engine will be of the 
tandem cylinder single-crank style; water- 
jacketed throughout. Pistons will be sup- 
ported practically clear from the cylinder 
by front, middle and rear crossheads. All 
valves are located directly in the cylinder 
body in a vertical line; inlet at the top 
and exhaust at the bottom. A sensitive 
governing system of the relay type places 
each inlet valve independently under the 
direct control of the governor, by which 
arrangement extremely close speed regu- 
lation is secured. 

At the Norton company’s plant the gas 
used will be a mixture of two gases aver- 
aging about 125 British thermal units 
per cubic foot. The producer process is 
intermittent, water gas being made during 
a short run, and “blast” or “air? being 
made while the producers are being blown 
preparatory to the succeeding water gas 
run. After a thorough cleansing in wet 
and dry scrubbers, the gas is sent to a 
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holder of sufficient capacity to secure a 
thorough mixture of the alternating 
charges of the two different gases. In 
this case a 20,000 cubic foot holder will 
be used—sufficient to run the engine for 
about twenty-five minutes. 


Self-Starters for Alternating-Current 
Motors. 


— s 


The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., has placed on 
the market a line of self-starters for al- 
ternating-current motors. 

Fig. 1 shows a self-starter for use with 
single, two, or three-phase motors, capable 
of being directly thrown across the line 
to start. These self-starters are designed 
for those installations where the motor is 
comparatively small, and may be thrown 
directly across the line to start without 
the intervention of starting resistance. For 
single-phase systems, both sides of the line 
to the motor are controlled. For two-phase 
systems, the circuit to the motor is con- 
trolled by a single-pole switch in each 
phase circuit. For three-phase systems, 
the circuit from two of the three phase 
wires to the motor is controlled, the other 
phase wire being connected to the motor 
directly. 

The self-starter consists of a double- 
pole, oil-immersed, — solenoid-operated 
switch, which may be controlled by either 
a pressure regulator or float switch, de- 
pending upon the system used. With a 
compression tank svstem the pressure regu- 
lator is to be used, and the motor will 
be stopped and started automatically at 
the two limits of pressure for which the 
regulator is adjusted. With an open tank 
svstem the float switch is to be used, and 
the motor will be stopped and started at 
the two limite of water level in the tank 
for which the float switch is adjusted. 

The solenoid switch consists of a double- 
pole knife switch immersed in oil and 
controlled by a single-phase solenoid. The 
magnet frame is of cast iron and supports 
the entire switch. The plunger is lami- 
nated, and the design of the switch is such 
that it will run very cool and absorb a 
minimum amount of energy. The switch 
parts are mounted on a plate of insulating 
material, in turn mounted on the magnet 
frame. The plunger is arranged to give 
the switch parts a hammer blow, both for 
closing and opening the switch, thus en- 
suring positive action. On account of the 
small force required to hold the switch 
closed, the solenoid magnet does not have 
the objectionable feature of “humming.” 
The oil tank is of east iron, in one piece. 
and is supported from the magnet frame 
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by a thumb nut on either side, so that 
the tank may be lowered away from the 
switch parts for inspection without dis- 
turbing any of the parts. The tank is 
provided with an oil gauge and should be 
kept nearly full of a clear mineral oil. 
Machine oil must not be used. 

Fig. 2 shows a self-starter for use with 
squirrel-cage motors. These self-starters 
are designed for use with two or three- 
phase alternating-current motors, the ar- 
mature of which has what is known as a 
squirrel-cage winding. They are arranged 
to start the motor with resistance in the 
primary circuit to the motor, and are de- 
signed for use only when the torque re- 
quired to accelerate the motor is not in 
excess of the normal running torque, and 
taking approximately 150 per cent normal 
current to develop this torque. 

For two-phase alternating-current sys- 
tems the primary circuit to the motor is 
controlled by a single-pole switch in each 


Fic. 1.—SELF-STARTER FOR SINGLE, Two OR 
THREE-PHasE MOTORS. 


phase circuit. For three-phase systems the 
primary circuit to the motor is controlled 
by a switch in .two of the three phases, 
the other phase wire being connected to 
the motor through one arm of the rheo- 
stat lever. For two-phase systems the rheo- 
stat lever will have two arms only, oper- 
ating over two sets of resistance con- 
tacts, and starting resistance wil! be con- 
trolled in each phase circuit to the motor. 
For three-phase systems the starting rheo- 
stat will have three arms, working over 
three sets of resistance contacts, and re- 
sistance will be controlled in three phases 
to the motor. 

The self-starter consists of a slate panel, 
containing a double-pole, oil-immersed, 
solenoid-operated line switch, a resistance 
commutator and resistance, a device for 
moving the rheostat lever, and a solenoid 
for the eontrol of this device. It may be 
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controlled by a pressure regulator or float 
switch, depending upon the system used. 
For compression tank systems the press- 
ure regulator is to be used, and the mo- 
tor will be stopped and started at the two 
limits of pressure for which the regulator 
is adjusted. For open tank systems the 
float switch is to be used, and the motor 
will be stopped and started with the varia- 
tion in water level in the tank. The motor 
is started by the closing of the line switch, 
which closes the primary circuit to the 
motor through the starting resistance, and 
thereafter the mechanical device operates 
to cut the starting resistance out of circuit 
and bring the motor up to speed. The 
motor is stopped by the opening of the 
main line switch, and thereafter the rheo- 
stat is automatically returned to the start- 
ing position, so as to be ready to start a 
second time. 

The mechanical device for operating the 
rheostat lever consists of a cylinder and 
piston arranged for operating both ways 
with power, and its operation is controlled 
by a valve, in turn controlled by an alter- 
nating-current solenoid. Water or air at 
moderate pressure may be used to operate 
this device. Water may be taken from the 
citv main, if desired. The solenoid which 
controls the valve is connected to one 
phase of the system inside of the main line 
solenoid switch. When the main line 
solenoid switch is energized to start the 
motor, this valve solenoid is energized, lift- 
ing the valve and admitting water or air 
under pressure to the cylinder to move 
the piston forward to cut the starting re- 
sistance out of circuit. When the main 
line switch is opened to stop the motor, 
the valve solenoid is deenergized, shifting 
the valve to the reverse position, thus 
returning the rheostat lever to the starting 
position. 

The solenoid switch, magnet frame, 
plunger, switch parts and oi] tank are 
the same as those shown in Fig. 1. The 
main line solenoid switch is electrically 
interlocked with the rheostat lever con- 
trolling the starting resistance, so that the 
main line circuit to the motor can not be 
closed unless the lever is in the starting 
position, thus providing that the motor 
will always be started with the proper 
starting resistance in circuit. This fea- 
ture is also shown in Fig. 3. 

The starting rheostat lever has two or 
three insulated arms, depending on 
whether the system used is two or three- 
phase, and controls starting resistance in 
each phase of the primary circuit to the 
motor. Contacts are of hard copper, re- 
newable and interchangeable, and brushes 
are of carbon. In the running position of 
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the starter ample capacity is provided for 
carrying the motor current continuously. 

As the squirrel-cage motor is wound dif- 
ferently for operating under different con- 
ditions, considerable care should be taken 
in selecting a suitable motor and a suit- 
able self-starter for use in connection with 
same. When this type of motor is wound 
so as to operate with the highest efficiency 
it requires three or four times the normal 
current at starting to develop normal 
torque, while, when the conditions require 
that the motor develop a very large start- 
ing torque, the armature is provided with 
a winding having a much higher resist- 
ance, so that the normal torque will be 
developed at starting with approximately 
one and one-half times the normal running 
current. In those cases where the motor is 
not required to start under full load con- 
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the motor connected directly across the 
line. In those cases where the conditions 
of power supply are such that heavy cur- 
rents can not be taken from the line 
suddenly, these self-starters will serve the 
purpose of gradually bringing the current 
up to the point where the motor will start, 
and in this way reduce materially the dis- 
turbance on the line. 

Fig. 3 shows a self-starter for slip-ring 
motors. These self-starters are designed 
for use with two or three-phase induction 
motors, the armatures of which are wound 
in sections and provided with collector 
rings, so that starting resistance may be 
introduced into the armature circuit. The 


motors are controlled by a switch in the 
primary circuit to the motor stator, and 
are accelerated by resistance in the arma- 
ture, or rotor circuit. 
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float switch is to be used, and the motor 
will be stopped and started with the varia- 
tion in water level in the tank. The motor 
is started by the closing of the main line 
switch, which closes the primary circuit 
to the motor, and thereafter the mechani- 
cal device operates to cut the starting re- 
sistance out of the armature circuit and 
bring the motor up to speed. The motor 
is stopped by the opening of the main line 
switch, and thereafter the rheostat is auto- 
matically returned to the starting position, 
so as to be ready to start a second time. 

The mechanical device for operating the 
rheostat lever is the same as that shown 
in Fig. 2. l 

The solenoid switch, magnet frame, 
plunger, switch parts and oil tank are 
the same as those shown in Fig. 1. 

The starting rheostat lever has three 
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ditions, but where the load is thrown on 
to the motor after same has attained full 
speed, this type of motor will operate very 
satisfactorily and a self-starter of the same 
rating will give satisfactory resulte. If, 
however, the motor is required to start up 
under such conditions that more than the 
normal full load torque is required for 
accelerating, a larger motor should be used 
than is actually required to do the work at 
full speed, and a self-starter of the same 
rating as the motor is to be recommended 
if satisfactory results are to be obtained. 
With these self-starters, if the conditions 
are ever such that the motor does not start 
when the circuit is first closed, the self- 
starter will automatically cut out the start- 
ing resistance and gradually increase the 
current flowing to the motor until the 
motor will start. The maximum starting 
torque is, however, limited by the design 
of the motor itself, since the winding of 
some motors may be such that the starting 
torque developed will be less than the nor- 
mal running torque, even when all of the 
starting resistance is short-circuited and 


For two-phase alternating-current sys- 
tems the primary circuit to the motor is 
controlled by a single-pole switch in each 
phase circuit. For three-phase systems the 
primary circuit is controlled by a switch 
in two of the three phases, the third 
phase circuit being connected directly to 
the motor. For either two or three-phase 
motors of this type it is standard practice 
to supply three-phase wound armatures, so 
that for either type of motor starting re- 
sistance will be supplied in each of the 
three-phase circuits of the armature. 

The self-starter consists of a slate panel 
containing a double-pole, oil-immersed, 
solenoid-operated line switch, a resistance 
commutator and resistance, a device for 


' moving the rheostat lever, and a solenoid 


for the control of this device. It may he 
controlled by a pressure regulator or float 
switch, depending upon the system used. 
For compression tank systems the pressure 
regulator is to be used, and tne motor 
will be stopped and started at the two 
limits of pressure for which the regulator 


is adjusted. For open tank systems the 
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arms, cast in one piece, and controls start- 
ing resistance in the three-phase circuits 
of the motor armature. Contacts are of 
hard copper, renewable and interchange- 
able, and brushes are of carbon. In the 
running position of the starter the three 
collector rings on the armature are con- 
nected together, and ample capacity is pro- 
vided for carrying the motor current con- 


tinuously. 
oo <P Ge 


Pacific States Telephone and Tele- 
graph Company Getting 
into Shape. 

The Pacific States Telephone and Tele- 
graph Company has a very large corps 
of men at work reconstructing its system 
in San Francisco, Cal. The telephone 
company sustained a loss of about a mil- 
lion dollars in excess of its insurance. The 
territory destroyed contained about 33,000 
telephones and stations, and the district 
unburned about 18,000 stations. The loss 
of four operating buildings requires a 
readjustment of the underground cable 
system to lead to two operating buildings 
which are left. The underground conduit 
and cable system was uninjured. 
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Transfer of the Properties of the 
National Electric Company. 

The plant and other assets of the Na- 
tional Electric Company, Milwaukee, Wis., 
were formally transferred on May 1 to 
the National Brake and Electric Com- 
pany, a corporation of Wisconsin, with a 
paid-up capital of $1,000,000. This com- 
pany, as successor to the Christensen 
Engineering Company, and the National 
Electric Company, will continue the man- 
ufacture of air-brakes and electrical ma- 
chinery. To facilitate prompt attention 
to all enquiries, the general sales office of 
the National Brake and Electric Company 
has been located at 519 First National 
Bank Building, Chicago, Ill. 


“ Banner” Entrance Switch and 
Plug Cutout. 

The Specialty Manufacturing Company, 
Youngstown, Ohio, has placed on the mar- 
ket several specialties, among which may 
be noted the “Banner” electric switch and 
plug cutout. Fig. 1 shows an entrance 
switch and plug cutout double-pole main. 


Fia. 1.—Mar SwiTCa anD PLuG CUTOUT. 


This is neat in appearance, is compact in 
form and saves considerable labor in in- 
stallation. The base is of the best quality 
of glazed porcelain, the switch is of im- 
proved design, nicely finished, and the 
workmanship throughout is of the best. 


Fic. 2.—BRANCH SWITCH AND PLUG CUTOUT. 


The cutout is made for Edison or “D & 
W” fuse plugs. 

Fig. 2 shows the combined switch and 
plug cutout double-pole branch. This can 
be used to advantage in many different 
ways where switch and fuse connections are 
required. Combinations of these plugs 
may be used to advantage in the place of 
panel or tablet boards, and can be so ar- 
ranged as to take off branches from one 
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or both sides of the mains, as may be re- 
quired, each branch thus being supplied 
with switch and fuse connections. The 
base is of glazed porcelain, the copper and 
brass parts highly finished and spaced ac- 
cording to approved specifications. The 
cutout is made for Edison or “D & W” 
fuse plugs. 
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Starting Up of an Allis-Chalmers 
Steam Turbine. 

A large steam turbo-alternator built by 
the Allis-Chalmers Company has recently 
been started up with great success under 
more than ordinary circumstances. The 
turbine referred to is one of 5,500-kilo- 
watt rated capacity, installed in the Kent 
avenue power-house of the Brooklyn Rapid 
Transit Company, Brooklyn, N. Y. 

The turbine and its direct-connected 
alternator were ready for operation on 
February 1, but the boilers, condensing 
apparatus, piping, etc., were not com- 
pleted until late in March. While lying 
idle for nearly two months in an uncom- 
pleted station, the insulation of the gen- 
erator windings naturally became damp, 
and therefore, as soon as steam was availa- 
ble for running the turbine, it was started 
up at part speed to dry out the generator. 

This drying-out process was going on 
when, on the morning of March 27 a mis- 
hap at another power-house left the rail- 
way company short of power. The urgency 
of the situation was explained to the Allis- 
Chalmers representatives at about ten 
o'clock, and they were asked whether they 
could help out with the afternoon load. 
Feeling a strong confidence in the appa- 
ratus, the Allis-Chalmers engineers de- 
cided to put the turbine into regular op- 


cration, notwithstanding the fact that it. 


had never been under load, nor had it even 
been up to speed, except when running 
unloaded at the West Allis shops. 

Additional boilers were therefore fired 
up and other hurried preparations made 
for starting. The turbine continued to 
run slowly until 12 o’clock to dry out the 
generator. It was then shut down and the 
engineers proceeded with progressive tests 
of the insulation, testing up to such a 
point as they considered safe for the rated 
voltage of 6,600, but not considering it 
wise to risk too high a test in view of the 
damp state of the generator. 

The insulation tests were completed at 
1.56 P. M., and the turbine was again 
started up and run up to full speed of 
750 revolutions per minute for the first 
time since installation at the power-house. 
At 2.20 P. M. the engineers, after carefully 
assuring themselves that everything was 
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working well, reported that they were 
ready, and an increasing load was imme- 
diately put on until at 3.05 the turbine 
was carrying a little over 3,000 kilowatts, 
which was all that the railway company 
needed at that time. 

It is safe to say that such a per- 
formance is worthy of record in the his- 
tory of steam-electric enginecring; to 
carry successfully, in regular operation, a 
load of nearly 5,000 horse-power within 
three-quarters of an hour after the ma- 
chine had been put up to full speed for 
the first time. 

As more load was called for, it was put 
on, and at 3.45 P. M. the unit was carry- 
ing over 4,000 kilowatts. On the follow- 
ing day the load ran up to over 5,000 
kilowatts, and on the succeeding day it 
reached 7,000 kilowatts, the turbine taking 
heavy loads during the morging and after- 
noon peaks, and running until late each 
night. 

On March 30 the other apparatus of 
the transit company being again in work- 
ing order, an opportunity was given to lay 
off the turbine and open it up for examin- 
ation, and here an agreeable surprise 
awaited the engineers. Heretofore, in the 
operation of steam turbines, in numerous 
cases the turbine cylinders have slightly 
arched upwards under the effect of super- 
heated steam, on account of the top of 
the cylinder expanding more than the bot- 
tom, and in a considerable number of in- 
stances this has caused the rotating blades 
to come in contact with the cylinder and 
be ripped out. 

In the Allis-Chalmers design it was 
sought to overcome the distortion of the 
cylinder by such a distribution of the 
metal as to cause nearly equal expansion 
of the top and bottom of the cylinder, 
but at the same time the turbine drum 
was placed slightly above the centre of 
the cylinder to assist in preventing con- 
tact of the blades in case of distortion. 
When the turbine was opened up, how- 
ever, it was found that the compensation 
for distortion had been slightly overdone, 
and the cylinder had sagged a small 
amount and this, together with the high 
position of the drum, had caused the 
blading to rub hard for nearly a third of 
the length of the turbine. With the older 
types of construction such contact would 
immediately have made itself manifest by 
the noise of the rubbing blades, and the 
blades would have been ripped out before 
the turbine could be stopped. In the 
Allis-Chalmers turbine, however, there 
had, while in operation, been no indica- 
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tion of the blades rubbing and no dam- 
age whatever had been caused; the only 
sign of contact having taken place was a 
slight wearing away of the flanges of the 
channel-shaped shroud ring which pro- 
tects the tips of the blades in the Allis- 
Chalmers construction, and which is one 
of the most valuable patented improve- 


ments which that company has introduced. 

Besides the blades, which rubbed on 
account of the slight distortion of the 
cylinder, a few rows of blades at the inlet 
end of the turbine were found to have 
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gratulating itself, not only because it is 
satisfied that its method of proportioning 
and constructing it turbine cylinders can 
be made to overcome the previously ex- 
perienced difficulties from excessive dis- 
tortion with superheated steam, but also 
because the improved blade construction 
of this company has proven itself in this 
case to be all that has been claimed for it 
as regards safety of operation under ad- 
verse circumstances. 

Not only has the steam end of this out- 
fit realized all the expectations of the 
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On April 19 a load averaging 7,500 
kilowatts was carried from 5.40 to 6.40 
P. M., with swings up to 9,800. One swing 
of 9,000 kilowatts was carried for forty- 
five seconds, and one of 9,800 kilowatts 
for fifteen seconds, this being seventy- 
eight per cent over rated load. 

The highest temperature rise so far met 
with during any run, notwithstanding 
heavy overloads, is 25.5 degrees centi- 
grade. 

A point about the operation of this 
turbine which has attracted considerable 


5,500-KILOWATT TURBINE AND GENERATOR IN WILLIAMSBURG STATION OF THE BROOKLYN RAPID TRANSIT COMPANY, Brook yn, N. Y. 


rubbed on sand and other dirt which had 
gotten into the turbine from the steam 
pipes, but in this case also the shroud 
ring prevented all damage. 

The only precaution taken before start- 
ing up again to help carry the Coney 
Island load on April 1 was to lower 
the drum a few thousands of an inch at 
each end. So far as known this has pre- 
vented all further rubbing, and the tur- 
bine has been in daily operation ever since, 
and has not again been opened. 

The Allis-Chalmers Company is con- 


builders, but the generator has been 
equally successful, carrying large over- 
loads each day With the greatest ease. For 
instance, on April 9, from 5 to 6 P. M., 
the load averaged about 6,000 kilowatts, 
and from 6 to 7 P. M., 6,600 kilowatts, 
while from 6 to 6.30 Pp. m. it averaged 
nearly 7,700 kilowatts, with swings up 
to 9,300 kilowatts. On April 21 for one 
and one-half hours the load averaged over 
8,000 kilowatts, following a run at rated 


load, with a temperature rise of only 
twenty-two degrees centigrade. 


attention is the perfect balance of the ro- 
tating parts, both of turbine and genera- 
tor, resulting in a minimum of vibration. 
This perfection of balance, as far as the 
turbine itself is concerned, is made pos- 
sible by the system of machine-made blad- 
ing producing uniformity. The forged drum 
of the turbine is carefully balanced before 
blading, but in the various turbines which 
have been turned out of its shops the 
Allis-Chalmers Company has not found 
it necessary to make a single correction 
of balance after blading, thus testifying 
to the perfection of its system. 
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DOMESTIC AND EXPORT. 


NEW FRENCH LINER IN COMMUNICATION WITH BOTH 
SIDES OF THE ATLANTIC—It is announced that during the recent 
trip of the new French Line steamship, La Provence, that wireless 
telegraph communication was had with both Poldhu, Cornwall, and 
Cape Cod, Mass., at the same time. 


OREGON ELECTRIC CONSOLIDATION —By a deal involving 
$30,000,000, all the light, power and traction companies in the lower 
Willamette valley, including Portland, using electrical energy, have 
been consolidated. The purchasers are E. W. Clark & Company, of 


Philadelphia, Pa.; J. & W. Seligman & Company and Pratt & Com- 
pany, of New York city. 


MERGER OF TELEPHONE COMPANIES—The merger of im- 
portant Indiana telephone companies controlling a dozen exchanges 
and 500 miles of line has been agreed upon. The Telephone Com- 
pany of Indiana is now in process of organization. The company 
will have a capital stock of $5,000,000 and $5,000,000 in bonds. The 


independent companies take bonds and stock in payment of the 
purchase price. 


INDIANAPOLIS, NEWCASTLE & TOLEDO ELECTRIC RAIL- 
WAY—The Indianapolis, Newcastle & Toledo Railway has made ar- 
rangements for the immediate construction of the road. Contracts 
have been let to the Electrical Installation Company, of Chicago, 
and the Allis-Chaimers Company, of Milwaukee, Wis. The company 
will issue $4,500,000 in bonds and $3,500,000 in stock. The officers 
include D. M. Parry, president; C. S. Hernley, vice-president; W. E. 
Stevenson, secretary, and Ely Marvin, treasurer. 


POWER PLANT TO BE BUILT NEAR WEISER, IDA.—A 20,000- 
horse-power plant will be built at Eagle Rock, about four miles 
below the Short Line bridge, between Weiser and Huntington, Ida. 
A dam will be constructed, work on which will begin as soon as the 
necessary preliminaries are completed. It is estimated that the dam 
and plant can be completed at a cost between $60,000 and $75,000. 
The plant will be located twenty miles from Weiser. The cost of 
the power will be about $35 per horse-power per year. Power from 
the plant will also be utilized for irrigation. 


MEXICAN LIGHT AND POWER COMPANY TO ENTER 
PUEBLA FIELD—The Mexican Light and Power Company, whose 
interests are closely identified with the new Canadian syndicate 
which has acquired control of the tramways of Mexico City, and has 
also purchased the street railway at Puebla and the lighting com- 
pany of that city, will enter Puebla with electric power from Necaxa, 
and at the same time the power transmission lines of the com- 
pany will be extended to Pachuca, there to supply power to the 


mines of Pachuca, Rio del Monte, Zimapan and neighboring dis- 
tricts. 


GREAT FALLS (TENN.) POWER PLANT—It is announced that 
the Great Falls Power Comnany is to develop a water-power plant on 
the falls of the Caney Fork river, and that an electric line will be 
built from Nashville to Chattanooga, Tenn. Mr. C. H. Fisk, of De- 
troit, Mich., one of the promoters of the scheme, has had a corps 
of engineers on the ground surveying a line through the mountains 
in the vicinity of Oate’s Island. It is planned to have the proposed 
electric line connect with the Southern Railway’s Stevenson exten- 
sion at Oate’s Island. Passengers and freight hauled over this line 
would then be distributed to the Southern for all points. 


CHARTER GRANTED TO THE OKLAHOMA CITY & SHAW- 
NEE TRACTION COMPANY—A charter has been granted at 
Guthrie, Okla., to the Oklahoma City & Shawnee Traction Company 
to build an interurban railway between Oklahoma and Shawnee. 


The capital stock is given at $1,000,000. The incorporators are: 
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Sherman Collins, Ithaca, N. Y.; Samuel Ketcham and W. H. Crane, 
Adrian, Mich.; O. P. Workman, D. B. Crane, J. B. Kinne and W. F. 
Young, Oklahoma City. The estimated cost of the road is placed at 
$1,200,000. The preliminary survey has been made, and the line 
will be built in an almost easterly direction between the two cities. 
The estimated length is forty miles. 


POWER FROM THE UPPER HUDSON RIVER—It has been an- 
nounced that George N. Freeman and others, of Troy, N. Y., have con- 
veyed to Elmer J. West, of Glens Falls, N. Y., the property on the 
north side of the Hudson river, near Glens Falls, at the point known 
as the feeder dam. The purchase consists of a hundred or more acres 
with a river frontage of about three miles. The state maintains a 
dam at this point for the purpose of supplying the summit levels 
of the Champlain canal, and œ head of eighteen feet is obtained. 
The purchase covers the right to the surplus water of the river, 
and it is estimated that, under modern methods of hydroelectric 
development, 5,000 horse-power can be obtained. 


RECEIVER ASKED FOR THE PIKE’S PEAK HYDROELEC- 
TRIC COMPANY—A petition has been filed at Colorado Springs, 
Col., for a receiver for the Pike’s Peak Hydroelectric Company by 
the New York Trust Company, acting as trustee for the bondholders. 
The complaint avers that the New York Trust Company was ap- 
pointed trustee under a deed of trust made by the Pike’s Peak Hydro- 
electric Company to secure the payment of $700,000 in first mort- 
gage bonds, $600,000 of which have been issued and are outstanding. 
One of the terms of the mortgage, according to the complaint, pro- 
vides that failure to pay the interest when due permits the trustee 
to declare the full amount of principal and interest. It is alleged 
that the Hydroelectric company defaulted in the payment of $15,000 
interest January 1, 1906. so that the New York Trust Company has 


declared the principal due, al eging that there is now due and un- 
paid $615,000. 


STRATTON INTERESTS PURCHASE PEEKSKILL (N. Y.) 
UTILITIES—The Peekskill Lighting and Railroad Company, capi- 
talized at $1,400,000, which furnishes gas and electricity to Peeks- 
kill and the adjacent territory, and operates ten miles of electric 
trolley lines, has been acquired by the interests controlled by F. A. 
Stratton, of Mount Vernon, N. Y. It is expected that the company 
will be merged into the Northern Westchester Lighting Company, 
of which Mr. Stratton is president, and which is capitalized for 
$2,000,000. The Peekskill company was the last outstanding light- 
ing company in Westchester county not controlled by the West- 
chester and Northern Westchester Lighting companies. A new 
board of directors has been elected, with Mr. Stratton as presi- 
dent. Immediate steps have been taken to contract for a new plant 
and several other improvements. The Peekskill trolley system will 
be extended to Ossining for a connection with the proposed lines of 
the Hudson River & Eastern Traction Company. 


TWIN CITY TELEPHONE MERGER—The Twin City Tele- 
phone Company, of Minneapolis, Minn., has transferred all its prop- 
erty to the Tri-State Telephone and Telegraph Company for $4,000.- 
000. .This is an amalgamation of the two companies. The Twin 
City company is the Minneapolis urban operating company, and the 
Tri-State company has been its country and long-distance connect- 
tion. E. H. Moulton, of Minneapolis, is president of both companies 
and holds controlling interests. The Twin City company had $1,500,- 
000 stock and $1,000,000 bonds outstanding. The Tri-State company 
is capitalized at $6,000,000. The Twin City stock has paid seventeen 
quarterly dividends at the rate of seven per cent per annum since or- 
ganization, and the Tri-State stock bears six per cent. Under the new 
plan $1,000 in shares of the Twin City company will go into the 
Tri-State company at a valuation of $1,117.67. The company plans 
to operate more extensively in Minnesota, North and South Dakota 


and Towa, and will extend lines into Wisconsin and finally north- 
west. 
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ELECTRIC LIGHTING. 


WALLINGFORD, CONN.-—-The sum of $5,000 has been appro- 
priated for improvements to the electric light plant. 


NORWALK, CONN.—The Connecticut Railway and Lighting 
Company will install new Arc lights throughout the city of Nor- 
walk. 


GLEASON, TENN.—The Gleason city board has granted the Glea- 
con Water and Lighting Company an exclusive franchise. The com- 
pany’s capital stock has all been subscribed. 


LOUISVILLE, KY.—The Louisville Lighting Company has filed 
amended articles of incorporation permitting the company to operate 
a steam heating plant and electrical apparatus. 


ATLAS, MICH.—Promoters are preparing to build an electric 
power plant at Atlas to furnish light and power for the city of 
Flint and other nearby towns at figures cheaper than now in 
force. 


ALBANY, N. Y.—The common council has granted a franchise 
for tive years to the Hudson River Electric Power Company to erect 
poles and string wires in Cohoes for furnishing electric power to 
manufacturers. 


JOLIET, ILL.—The Joliet city council has granted a fifty-year 
franchise to the Channahon Light and Power Company. The com- 
pany agrees to pay, during the life of its franchise, $45,000 in cash 
in annual installments. 


NEW BRAUNFELS, TEX.—The Landa Electric Light and Power 
Company is making extensive improvements to its power plant by 
the addition of three large dynamos and a switchboard of seven 
panels, of blue Vermont marble. 


MACON, GA.—It is stated that Atlanta capitalists are now 
working under an agreement with Macon men of financial strength 


to erect a large electric power-plant in Macon to be ready for oper- 


ation in the early spring of next year. 


NEWARK, N. Y.—The New Light, Heat and Power Company is 
making arrangements to furnish light for the village of Phelps. The 
local plant will ke enlarged to meet the additional demand, and the 
service will be a twenty-four-hour one. 


WILMINGTON, DEL.—Ground has been broken for the proposed 
electric plant of the Wilmington Light, Power and Telephone Com- 
pany, on the site purchased on the north side of the Brandywine. It 
is expected that the plant will be finished some time next fall. 


CORYDON, IND.—The Corydon board of trustees has contracted 
with W. H. Keller for a new lighting system, the city to be lighted 
until midnight with 100 lamps of sixteen cand!e-power at fifty cents 
per light per month, the previous cost being fifty-seven cents per 
light. 


HEMET, CAL.—The electric light plant is in course of rebuilding. 
A new engine room, fifty by twenty feet, with concrete floor, has 
been completed, a new boiler has been installed, and a marble 
switchboard has been put in. The system of lighting has been 
changed from direct to alternating. 


BUFFALO, N. Y.—At a recent meeting the following nine men 
were elected directors of the Buffalo General Electric Company, to 
serve for one year: Daniel O'Day, George Urban, Jr., William C. 
Warren, Henry W. Burt, Walter P. Cooke, Robert W. Pomeroy, 
Andrew Langdon, Peter P. Miller and Charles R. Huntley. 


ELK RAPIDS, MICH.—The Elk Rapids council has granted a 
franchise for an electric lighting plant to A. B. Dougherty. The 
one granted last year expired April 21. The franchise is similar 
to the former one except that it calls for all-night service and the 
other called for moonlight. The plant is to be in operation within 
six months. 


ATLANTA. GA.—The North Georgia Electric Company has se- 
cured franchises for the distribution of electric power throughout 
the city of Atlanta in competition with the Georgia Railway and 
Electric Company. Its power is transmitted from Gainesville, about 
ninety miles distant. The company will put up a building at Atlanta 
to cost $15,000. 


LACONIA, N. H.—The Laconia Electric Light Company is to 
make extensive improvements to its power-station situated at the 
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Lakeport end of the city within the next few months. The power- 
house is to be enlarged so that it will accommodate three Deisel 
engines of 250 horse-power each. Other important changes will be 
made at the station. 


NEW YORK, N. Y.—Mayor McClellan has authorized Water Com- 
missioner Ellison to sign contracts with the various lighting com- 
panies which submitted bids early in February at the maximum rate 
allowed by last year’s laws. Under these terms the annual amount 
paid for public lighting will be $780,000 less than the amount called 
for in the Oakley contracts of 1904. 


CRESTED BUTTE, COLO—The suit between the town of 
Crested Butte and the light and water company has been settled by 
the town agreeing to purchase the light and water plant, which is 
owned by C. W. Badgley, of Denver, for $20,000. The town board 


-has promised to reduce present prices of light and water twenty 


per cent. 


PITTSTON, PA.—Six capitalists, three of whom are residents of 
Duryea, are making preparations to install an electric light plant 
in that town, to furnish light for commercial purposes. The mu- 
nicipal lighting is now being done by the Citizens’ Electric Illumi- 
nating Company, of Pittston, whose contract does not expire for 
several years. 


MARQUETTE, MICH.—Ontonagon village has awarded a con- 
tract to the Lane & Bodley Company, of Cincinnati, Ohio, for a new 
electric lighting plant. The equipment will consist of a 140-kilowatt 
dynamo, 225-horse-power Corliss engine, switchboard and sixteen 
arc lamps. The price is $8,165, which includes the cost of installa- 
tion, and the plant is to be in running order in forty days. 


ERIE, PA.—A reorganization of the Erie Electric Company, 
which has been absorbed by an Eastern syndicate, has been ef- 
fected by the election of J. B. Maver, of Buffalo, president; H. F. 
Wilbor, Erie, vice-president and general manager; C. H. Werner, 
New York, secretary; L. I. Pollitt, Baltimore, treasurer. A large 
amount of money will be expended in improving the service. 


EUREKA SPRINGS, ARK.—Matthews & Barnes, who recently 
obtained an electric power franchise for ninety-nine years from 
Eureka Springs, have purchased the Woodruff power site on King’s 
river, nine miles east of the town, and will install large turbine 
water-wheels transmitting the power to the proposed plants at 
Eureka Springs. Sufficient power can be generated to supply every 
industry, public and private, in the city. 


ST. CHARLES, MO.—The city electric light power-house boilers 
and other machinery at the St. Charles power plant collapsed re- 
centiy, and the city is in darkness. City Electrician Pierson states 
that it will be impossible to repair the old machinery further, and 
that new machinery must be purchased, which will cost at least 
$15,060. The city council is debating the question of consolidating 
the city waterworks and electric light plant. j 


PLACERVILLE, CAL.—There have been filed in the office of the 
county recorder two notices of appropriation of water—one for 
6,000 inches, flowing in the south fork of the American river, and 
another for 3,000 inches flowing in Silver Fork. The water is to be 
conveyed by flumes and ditches to a point at or near the intersec- 
tion of the South: Fork of the American with Silver Fork, where 
a power-plant is to be established, the power to be used for mining, 
manufacturing and electrical purposes. 


PHILADELPHIA, PA.—The Philadelphia Electric Company, 
which recently purchased the old Assembly building at the south- 
west corner of Tenth and Chestnut streets, with a view to remodel- 
ing the structure for its offices, has abandoned that idea, and instead 
will demolish the present property and erect on the site a handsome 
seven-story fire-proof office building, covering the entire lot, which 
has a frontage of 31 feet and a depth of 230 feet to Sansom street. 
Architect James H. Windrim has been commissioned to prepare 
the plans for the new structure, which will cost about $500,000. 


VALPARAISO, IND.—A reorganization of the Evansville Electric 
Company has been effected, whereby Henry W. Marshall, Charles 
Murdock and Samuel T. Murdock, of Lafayette, secure a controlling 
interest in the company. Charles Murdock was elected president 
to succeed James O. Parker, and Henry Marshall was elected secre- 
tary and treasurer to succeed Judge Alexander Gilchrist. Herbert 
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Moran retained his position as vice-president and general manager. 
Thomas Krutz, of New York, and William G. Krutz, of Chicago, 
are directors in the company with the four other officers men- 
tioned. 


PHILADELPHIA, PA.—The Philadelphia Suburban Heat, Light 
and Power Company, which was organized a short time ago by 
State Treasurer William L. Mathues, H. J. Makiver and several 
Philadelphia capitalists, and purchased the plant of the Lansdowne 
Electric Light Company, at Lansdowne, has also purchased the plant 
of the Farraday Company, at Morton. This plant and the one at 
Lansdowne will be abandoned after the main plant at Darby has 
been completed. It is understood that the company will extend 
its system throughout Delaware county and all lines will be supplied 
with light and power from the main station at Darby. 


SOMERSET, PA.—The Quemahoning Electric Power Company 
has been organized by Jonathan E. Giffen, of Stoyestown; C. W. 
Weigle, of Hooversville; J. L. Barchus, of Salisbury, and D. S. 
Martin, of Pittsburg. It is the purpose of the promoters to install 
a large electric power plant in the vicinity of Hooversville to fur- 
nish electrical energy for lighting, heating and power purposes to 
the towns of Hooversville, Stoyestown, Sprucetown, Jenners, Hol- 
sopple, Davidsville, Foustwell, and the new mining town of Jerome. 
For this purpose a large power-plant will be built at the mouth of 
a coal mine in Quemahoning township, where a supply of cheap 
fuel will always be available. 


SPOKANE, WASH.—The Spokane Power Development Company 
has been organized. The capital stock of the company is $500,000 and 
it will construct and operate power plants in Washington, Idaho, 
Oregon and British Columbia. Jay P. Graves, who is practically 
the head of the company, states that the water powers, lands and 
privileges recently purchased by him at Kettle Falls will be trans- 
ferred to the new company; also the “Bowl and Pitcher” water 
power, the power at Nine Mile bridge and the franchise, recently 
purchased by Mr. Graves, for an electric light and power plant in 
Spokane. Besides Mr. Graves, the trustees of the new corporation 
are F. A. Blackwelly F. Lewis Clark, Hiram B. Ferris and W. G. 
Davidson. 


YREKA, CAL.—An agreement has been entered into between the 
Siskiyou Electric Power Company and the Dewey Mine for the ex- 
tension of the electric line from Montague, its present southern 
terminus, in Shasta Valley, to the town of Dunsmuir, near the 
Shasta county boundary line, a distance of fifty-two miles. The 
line will pass through and deliver power and light to Gazelle, Edge- 
wood, Weed, Upton, Sisson, Mott, Shasta Springs, Shasta Retreat, 
Upper Soda Springs and Dunsmuir. At Upton a branch line will be 
run to McCloud, eighteen miles distant, making in all seventy 
miles of new line. The estimated cost of the work is $75,000, and 
the agreement calls for a ten-year lease, with the option of a 
renewal at the end of that time for another ten years. Last sum- 
mer the two electric corporations in Siskiyou county were consoli- 
dated, and the new company has $500,000 invested in its two plants 
and the pole lines. It has ninety miles of wires, and the extension 
to be made by the sub-company will increase the lines over which 
electricity is sent to 160 miles, all in Siskiyou county. 


NEW PUBLICATIONS. 


THE CLARKSON BULLETIN—The April number of the Clark- 
son Bulletin, published by the Thomas S. Clarkson School of Tech- 
nology, Potsdam, N. Y., contains a description of the commemorative 
exercises held on February 22 last. The charter day exercises and 
the decennial anniversary, held on March 19, are also described. The 
calendar for the 1906-1907 session and complete information con- 
cerning the courses of instruction are included. 


BULLETIN OF SYRACUSE UNIVERSITY—The April number 
of the Syracuse University Bulletin contains 344 pages and is replete 
with interesting information concerning the courses of study at the 
university. The College of Liberal Arts bas 1,247 students; the Col- 
lege of Fine Arts, 814 students; the College of Medicine, 155 stu- 
dents; the College of Law, 167 students; the College of Applied Sci- 
ence, 400 students, and eighty-eight students have been enrolled for 
the summer school. 
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TELEPHONE AND TELEGRAPH. 


CALDWELL, UTAH—The Bell Telephone Company has opened a 
new line to Dixie. 


SPOKANE, WASH.—A franchise has been granted by the county 
commissioners to the Lakeview Telephone Company. 


ERIN, TENN.—The Clarksville Home Telephone Company is re- 
building the telephone line from Clarksville to Memphis. 


PRICE, UTAH—The Eastern Utah Telephone Company has ac- 
quired the Price and Fort Duchesne military telegraph line as an 
adjunct to its system. 


NORTH TONAWANDA, N. Y.—The work of building a new ex- 
change to cost $6,000 has been started by the Home Telephone Com- 
pany at North Tonawanda. 


OKLAHOMA, OKLA.—The Pioneer Telephone Company has pur- 
chased the exchange at Pawhuska, the line from Webber Falls to 
Porum, I. T., also the line from Sallisaw to Borrou Farks, I. T. 


UTICA, N. Y.—The Bell Telephone Company has let contracts in 
Syracuse involving the expenditure of something like $200,000, for 
the construction of about twenty miles of subways in that city. 


FARGO, N. D.—Commercial and other telegraphic business be- 
tween Fargo and Chicago has grown to such dimensions that an 
improved service has been found necessary by the Western Union 
Telegraph Company. 


NEWKIRK, OKLA.—The Newkirk Commercial Mutual Telephone 
Company has completed its organization and ordered $1,500 worth 
of materials shipped at once. The new telephone system will be in 
operation within sixty days. 


CENTREVILLE STATION, N. Y.—The Neversink River Tele 
phone Company has been organized. The directors are: L. V. Gard- 
ner, Ernest Kinney, Zadoc Wintor and Ellsworth Baker; Dr. Laid- 
low and Frank Laidlow, of Hurleyville, and H. Curtis, of Albany. 


ROME, IOWA—A company has been organized and two new tele- 
phone lines will be put in this spring. One will extend north and 
one south of town. Work will be commenced on them at once. 
These lines will make connections with the Farmers’ line, which 
goes to Glasgow, Lockridge and other nearby cities. 


WASHINGTON, D. C.—The Chesapeake & Potomac Telephone 
Company has let the contract for the erection of its new eastern 
exchange. The building will cost $100,000, and will be located at 
629 B street Northeast. It will have an equipment costing more 
than $300,000, making a total investment of $400,000 to $500,000. 


ATLANTA, GA.—The Bell Telephone Company has planned to 
spend $50,000 in extending its system in Augusta. Tbe number of 
telephone stations connected with the Augusta exchange at the pres- 
ent time is 2,411. The increase for the year ending December 31, 
1905, was twenty-six per cent, and the indications are that it will be 
much larger during the present year. 


TOPEKA, KAN.—At a special session of the state charter board 
a charter was granted to the Topeka Independent Telephone Com- 
pany, the new concern which succeeds to the old Independent Tele- 
phone Company, of Topeka. The stockholders in the new concern 
are the same as the old, the only difference being that the new 
company has $1,000,000 capital, and the old one only $150,000. The 
incorporators of the new concern are: B. F. Pankey, F. W. Pankey, 
L. M. Pankey, E. A. Pankey and D. L. Pankey. The increase in the 


capital is for the purpose of largely improving the facilities of the 
plant. 


ENGINEERING SOCIETIES. 


AMERICAN SOCIETY OF MODEL ENGINEERS—The Ameri- 
can Society of Model Engineers held its Second meeting at the 
Berkeley Lyceum, New York city, on Wednesday evening, May 2. 
A half-hour talk on “Shop Work with Lathe and Shop Tools” was 
given by Mr. Barclay, followed by a discussion on various subjects. 
including the slide valve. An explanation of the functions of the 
locomotive slide valye and the link motion was given by Mr. Stoye. 
Members were requested to bring samples of their work for exhibi 
tion at the next meeting. The secretary is Mr. W. E. Spon, 123 
Liberty street, New York city. 
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PERSONAL MENTION. 
MR. OREN ROOT, JR., has been elected first vice-president of 
the Metropolitan Street Railway Company, New York city. 


MR. CHARLES L. EDGAR, president of the Edison Electric 
Illuminating Company, Boston, Mass., will sail for Europe on 
May 22. 

MR. LOUIS A. FERGUSON, second vice-president of the Chi- 
cago Edison Company, and Mr. R. C. P. Holmes, purchasing agent, 
Chicago Edison Company, sailed on the Baltic this week for a 
trip to Europe. 

MR. JOHN W. LIEB and wife sailed last week on a three-months’ 
trip to Europe. Mr. Lieb has not taken many holidays from his 
progressive work as general manager of the New York Edison 
Company, and his friends will extend wishes for a very pleasant 
trip. 


MR. GRAHAM SMITH, formerly in charge of the Westinghouse 
Companies’ exposition and convention publicity as the New York 
Westinghouse press representative, and recently engaged in adver- 
tising work under his own name, sailed this week for a journalistic 
tour of several months abroad. On his return he will assume the 
direction of the eastern advertising interests of several prominent 
corporations of the West and Middle West, with an office in the 
Flat Iron Building, New York city. He will make a specialty of 
the preparation of high-class industrial books. Mr. Smith was born 
on August 24, 1878, in Buffalo, N. Y., and graduated from Harvard 
College with high honors in English in 1900. After a year’s travel 
he spent three years on the staff of the Evening Sun as news re- 
porter, assistant city editor, real estate editor and writer on finan- 
cial topics. During his connection with the Westinghouse Com- 
panies Mr. Smith prepared some very handsome pieces of literature, 
which have received wide distribution throughout the electrical and 
allied fields. 


OBITUARY NOTICE. 


MR. CHARLES L. SPIER, a prominent young business man, 
representing large electrical interests on Staten Island, was shot 
and killed, it is supposed, by a burglar at his home Staten 
Island, N. Y., on the morning of Monday, May 7. Mr. Spier was 
only thirty-eight years old, but had achieved extraordinary success 
and was marked as one of the most promising of the younger cap- 
tains of industry. At one time a newspaper man, he later became 
an expert engineer. He was president of the Staten Island Mid- 
land Railroad Company, Sea Coast Traction Company, New York 
Improvement and Investment Company and Yetman Transmitting 
Typewriter Company; vice-president of the New Jersey & Staten 
Island Ferry Company and West End & Long Branch Railway Com- 
pany; secretary and treasurer of the Richmond Light and Railroad 
Company, Richmond Borough Company, Asbury Park & Sea Girt 
Railroad Company and Seashore Electric Railway Company; direc- 
tor of the Southfield Beach Railroad Company, Rapid Transit Ferry 
Company and Richmond County Power Company. He was a member 
of the American Institute of Electrical Engineers, the American 
Society of Mechanical Engineers, New York Railroad Club and 
Staten Island Chamber of Commerce. l 


ELECTRICAL SECURITIES. 


The past week was memorable in many ways, particularly with 
regard to the financial changes. The downward course of prices 
that has been in progress since the San Francisco disaster was con- 
tinued, and on a larger scale. Almost the entire active list made 
new low prices for the year, the extreme declines varying from five 
to fifty points. The latter part of the week, however, saw a recovery 
and smart rallying in many instances. The total transactions in 
the middle of the week resulted in an excess of 2,000,000 shares. 
It is expected that liquidation is ended, with the wiping out of 
weakly margined and small bull speculators. Importance is at- 
tached to an indication of public buying. One of the weakest fac- 
tors in the recent market position was the absence of the general 
public. It is held, however, that the quick recovery and the general 
improvement in business will bring the public into the market and 
so influence conditions that the upward rally will be continued. 
The fears of a coal strike, which have been an adverse factor, will, 
it is expected, be removed at once. It has been announced that the 
miners have decided to accept the operators’ terms of a renewal of the 
previous agreement, or a three-year contract on the basis of the 
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award of the 1902 strike commission. This means that the coal 
strike will be formally declared off, and there will be an early 
resumption of work. This is held to be a strong bull factor in the 
outlook for the market’s future. There has been no let-up in the 
prosperity of the railroads. This has been reflected in increasing 
earnings, notably those of the Pennsylvania Railroad for March. 
The April business failures, with small liabilities, also point to the 
stability of commerce in general. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 5. 


New York: Closing. 
Allis-Chalmers common....................2. 21 
Allis-Chalmers preferred.................... 55% 
Brooklyn Rapid Transit.................... 78 
Consolidated Gas....... 0.0... ccc ccc ec cee 137 
General Electric................. ered oie ian Gs 166% 
Interborough Rapid Transit................. 217% 
Kings County Electric................0cc00s 162 


Mackay Companies (Postal Telegraph and 


Cables) COMMON...........-ec cee cccenes 6344 
Mackay Companies (Postal Telegraph and 

Cables) preferred............... 0c cease 71% 
Manhattan Elevated............ 0.0... ccc eae 152 
Metropolitan Street Railway................ 112% 
New York & New Jersey Telephone........ 142% 
Western: Union. ioc oon cea its e Sea wee aes 91% 
Westinghouse Manufacturing Company...... 158 

Boston: Closing. 
American Telephone and Telegraph.......... 134 
Edison Electric Illuminating................ 245 
Massachusetts Electric. ............... cc ewes 6314 
New England Telephone..................65 137 


Western Telephone and Telegraph preferred. 89 

The report of President Thomas Sherwin, of the New England 
Telephone and Telegraph Company, states that the number of sta- 
tions added during the year was 33,804, making the total on Decem- 
ber 31 166,568. Other stations operated under the management of 
the company brought the number up to 185,448, as compared with 
148,199 at the end of 1904. The report also says that more than 
62 per cent of the wire used for exchange service is underground 
and 76 per cent of the entire mileage of the exchange wire is in 
underground and aerial cable. The charge for maintenance con- 
tinues to be the largest item of expenses, the amount for the last 
year as shown by the treasurer’s report being somewhat more than 
one-third of the gross revenue. The expenditure for new construc- 
tion during the year amounted to $1,941,895. In addition, the ex- 
penditure for land and buildings was $436,908. The underground 
system of the company now consists of 2,664,831 feet, about 505 
miles of conduit, containing 13,158,997 feet, or 2,492 miles of duct; 
5,907,105 feet of cable have been drawn into the underground system. 

At the annual meeting of the New England Telephone and Tele- 
graph Company Francis H. Dewey and John F. Hill were elected 
directors. The former succeeded Stephen Salisbury, deceased, while 
the latter succeeded Thomas B. Bayley, who last year temporarily 
succeeded Benjamin C. Dean, also deceased. At a special meeting 
of the stockholders of the New England Telephone and Telegraph 
Company it was voted to increase the capital stock from $30,000,000 
to $50,000,000. 


Philadelphia: Closing. 
Electric Company of America............... 114% 
Electric Storage Battery common............ 70 
Electric Storage Battery preferred........... 70 
Philadelphia Electric.............. 0.0 e eee 8 
Philadelphia Rapid Transit................. 27 
United Gas Improvement.................... 95 


The Philadelphia Electric Company’s directors have declared the 
regular semi-annual dividend of 214 per cent, payable June 15 to 
stockholders of record May 22. 


Chicago: Closing. 
Chicago Telephone.............. 000 cee cence 106 
Chicago Edison Light....................08. 142 
Metropolitan Elevated preferred............. 66 
National Carbon common..............0ce0. 80 
National Carbon preferred.................. 119 
Union Traction common................e000% 5 
Union Traction preferred.................... 16 


Northwestern Elevated April average was 84,244 passengers 
daily, an increase of 4,465. 

The average number of passengers carried daily on the South 
Side Elevated for April was 95,756, an increase of 3,855. 

The average number of passengers carried daily on the Metro- 
politan Elevated in the same month was 137,477, an increase of 
12,481. 
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ELECTRIC RAILWAYS. 


NEW HAVEN, CT.—The Consolidated Railway Company is to 
extend its line from Branford to Stony Creek. 


MISSOURI VALLEY, IOWA—Papers have been signed for the 
transfer of the Missouri Valley electric light, heating plant and tele- 
phone systems to the Cedar Rapids Gas and Electric Light Com- 
pany. 


SPOKANE, WASH.—Charles P. Lund, acting for Spokane peo- 
ple, has asked the city of Cheney for a franchise for an electric 
road through that place. The road contemplated would be from 
Spokane. 


MARSHALLTOWN, IOWA—Hamilton Browne, of Chicago, has 
made a proposition to the people of Marshalltown and Tama to 
build an interurban between those cities and Toledo to parallel the 
Northwestern line. 


SYRACUSE, N. Y.—The contracts for the erection of the four 
new electric substations along the West Shore between Utica and 
Syracuse have been awarded to the John F. Hughes Construction 
Company, of Utica. : 


LOS ANGELES, CAL.—A company has been organized to build 
a traction line from Tucson to a resort in the Catalina mountains, 
fourteen miles distant. It will connect with the electric street rail- 
road, which is now building. : 


NEW YORK, N. Y.—The New York Edison Company will erect 
a new power station at 155 and 157 East Sixtieth street, New York 
city, on a plot forty by 100. The estimated cost of the structure is 
$75,000. Work will be begun on June 1. 


SPOKANE, WASH.—W. H. Plummer, president of the Spokane 
& Big Bend Railway Company, announces that the line to Daven- 
port will be in operation by January 1, 1907; also that there will 
be some changes in the road north of that city. 


JACKSON, TENN.—A Louisville syndicate, L. W. Botts and as- 
sociates, has bought the Jackson street railway and electric light 
plant for $115,500. The new owners will develop and extend the 
system, and expect to invest $250,000 for this purpose. 


SPRINGFIELD, ILL.—The Centralia & Central City Street Rail- 
way Company and the Centralia & Central City Traction Company, 
both of Centralia, have consolidated under the name of the Centralia 
& Central City Traction Company, with $110,000 capital stock. 


LEESBURG, VA.—An electric railway from Vienna to Hern- 
don on the south side of the Bluemont division of the South- 
ern Railway is a possibility. A survey has been ordered. The line 
will be an extension of the Washington-Arlington & Falls Church 
road. 


BARBERTON, OHIO—Grading has been begun west of Barber- 
ton by a force of 190 men preparatory to building the new street car 
‘line to Wadsworth by the Northern Ohio Traction and Light Com- 
pany. This line will connect with the Akron-Barberton line at the 
west end. 


GREENWOOD, S. C.—The commissioners of public works of 
Greenwood have executed a contract with the Savannah River 
Power Company to furnish the town of Greenwood with electric 
power for a period of ten years, with an option of ten years more at 
the same price. ' 


NEW HAVEN. CT.—C. W. Blakeslee & Sons, of New Haven, have 
been awarded a $500,000 contract in connection with the building 
of the trolley road from Naugatuck to Seymour. Last February the 
company was given the contract to build the line from Naugatuck 
to Beacon Falls. 


WASHINGTON, D. C.—Formal permission has been granted by 
the district commissioners to ihe Capital Traction Company to 
open the streets for the construction of an underground trolley sys- 
tem, in extending its line from Park road northward on Fourteenth 
gtreet Northwest. 


JOLIET, ILL.—The Joliet city council has granted to the Joliet 
& Southern Traction Company a fifty-year franchise. In return, 
in the way of concessions, the company agrees to build two mod- 
ern bridges, one at Ruby street and the other at McDonough, and 
to give $5,000 to park purposes. 
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AUGUSTA, ME.—Articles of association of the Mattawamkeag 
& Northern Railroad have been filed. The proposed road will extend 
from Mattawamkeag to Millinocket, a distance of twenty-two miles, 
to connect the latter town with the Maine Central and Canadian 
Pacific railroads at Mattawamkeag. The capital is $100,000. 


PHILADELPHIA, PA.—Mayor Weaver has approved the plans 
for the construction of the Philadelphia Rapid Transit Company’s 
Market street subway east of the city hall. The building of the 
underground electric road will be pushed, and the company hopes 
to have it in operation within two years. 


WILMINGTON, DEL.—General Manager Hoff, of the Wilmington 
City Railway Company, has taken out a permit for an addition to 
the power-house of the company, on the north side of the Brandy- 
wine, at a cost of $18,000. The ground has been cleared and the 
work of building is to be started at once. 


SPRINGFIELD, ILL.—The secretary of state has issued a license 
to incorporate to the Salem, Springfield & Peoria Railroad Company. 
The line to be constructed is from a point on the Chicago & East- 
ern Illinois Railroad near Salem, Ill., through the counties of Marion, 
Fayette, Montgomery, Christian, Sangamon, Menard, Logan, Taze- 
well, to Peoria. 


PHILADELPHIA, PA.—The Philadelphia Rapid Transit Com- 
pany has closed a contract with the Westinghouse Machine Com- 
pany for a large amount of electrical machinery for its Philadelphia 
power-house, including five 2,500-horse-power rotary converters and 
necessary switchboard appliances, amounting to several hundred 
thousand dollars. 


LINTON, IND.—At a meeting of the Linton city council, the 
Linton electric light plant was sold to the local gas company for 
$32,000, the company to give the present building and grounds to 
the city. The company agrees to furnish street lights at $50 a year, 
ali-night service. The company will pay $20,000 cash and $1,000 
yearly for twelve years. 


CANTON, ILL.—Stock to the amount of $65,000 has been sub- 
scribed in Canton and Fulton counties toward the construction of 
the Illinois Central Electric Railway, an interurban road to con- 
nect Canton with Lewistown and other smaller towns in the county. 
A Cleveland syndicate will take the remaining $235,000 worth of 
stock and finance the enterprise. 


SPOKANE, WASH.—C. H. Weeks, Cyrus Bradley and Benjamin 
J. Weeks, of Spokane, and W. W. Cannon, of Centralia, Wash., have 
acquired all the property franchises and rights of the Centralia- 
Chehalis Electric Railway and Power Company, and will imme 
diately build a line connecting those two cities, which ultimately 
will be extended to Tacoma and Portland. 


CALDWELL, IDA.—lInterest in the San Francisco, Idaho & 
Montana Railroad has been revived by the filing in the land office 
at Boise of a plat of its route through the state. W. E. Pierce an- 
nounces that the Caldwell-Boise electric road has been financed. 
Material has been ordered, and the work of construction has begun. 
The cost of the line is estimated at $700,000. 


MILWAUKEE, WIS.—Work is being rushed on the right of way 
of the Chicago & Milwaukee Electric Railway Company between 
Kenosha and Milwaukee. There will be a private right of way 100 
feet wide the whole distance. President A. C. Frost says that the 
line will be an air line about thirty miles in length, built consider- 
ably to the west of the Chicago & Northwestern road. 


DOVER, DEL.—A charter has been issued to the Wilmington 
& Edge Moor Railway Company, with a capital stock of $200,000. 
The incorporators are David Ott, assistant superintendent of the Wil- 
mington City Electric Company, and others interested in the Inter 
state Railways Company, which controls the Wilmington City Rail- 
way Company. The company wants to build a system of railways 
in the new section of the ninth ward, Wilmington, including Todd's 
Cut and Edge Moor. 


BUFFALO, N. Y.—The International Railway Company has 
begun work upon the construction of its new line in Fillmore ave 
nue. The work will be rushed to completion, and it is expected that 
the line will be in operation by September 1. The company is also 
to build a new car house on the east side. It will accommodate 139 


May 12, 1906 
cars, and the estimated cost of the building is $150,000. A new 
substation is also to be built at a cost of $100,000. 


TORONTO, OHIO—Van Horn Ely, president of the East Liver- 
pool Traction and Light Company, has completed the task of ob- 
taining a right of way for a double-track extension of the road from 
Wellsville and York Creek Junction through Toronto, where a con- 
nection is to be made with the Steubenville & Ohio Valley Railway 
Company. This right of way completes the preliminary work for 
through electric service from Smiths Ferry, Pa. to Wheeling, 
W. Va. 


PITTSFIELD, MASS.—The Pittsfield Electric Company will 


spend $50,000 this summer on a new power station at Silver lake: 


on the tract recently purchased by the company. Plans are being 
drawn for the power-house and boiler house and work will be com- 
menced as soon as possible. At a meeting of the directors of the com- 
pany it was decided to have the plant in operation if possible by 
the first of September. The power-house is to be eighty by one 
hundred feet. 


YOUNGSTOWN, OHIO—At a meeting in Ashtabula of those in- 
terested in the recently purchased Pennsylvania & Ohio electric 
railway, the following directors were elected: L. A. Robison, J. B. 
Yohe, W. B. Morris, Samuel Moody, of Pittsburg; W. S. McKinnon, 
L. Hills, B. W. Baldwin, A. F. Galpin, Frank Fortune, of Ashtabula. 
Officers were chosen as follows: L. A. Robison, of Pittsburg, presi- 
dent; W. B. Morris, of Pittsburg, secretary; B. B. Seymour, of Ash- 
tabula, treasurer. 


DENVER, COL.—Articles of incorporation of the Denver North- 
ern Railway Company, the proposed electric line from Denver 
through northern Colorado to the state line, have been filed with 
the secretary of state. The enterprise, capitalized for $3,000,000, 
is said to be backed by W. C. Brown, of Chicago, and several of 
his friends. Robert Law, of Denver, is named as the president 
of the company, and Charles P. Brown, of Ottumwa, Iowa, will be 
the secretary and treasurer. W. C. Brown, Charles W. Waterman 
and Morris J. Jones, of Boulder, with the officers named, comprise 
the directorate for the first year. 


OGDEN, UTAH—A $200,000 railroad corporation has been organ- 
ized in Ogden. The company is to be known as the Utah & Idaho 
Railroad Company. The purpose of the corporation will be the 
owning and operating of railroads in the state of Utah and espe- 
cially between the cities of Provo and Logan. The company is incor- 
porated for a period of 100 years, with Ogden as its principal place 
of business. According to the articles it is estimated that the cost 
of constructing the line between Logan and Provo, a distance of 
approximately 150 miles, will be $12,000 per mile. The capital 
stock of the company is fixed at $200,000, divided into shares of the 
par value of $100 each. The officers elected for the ensuing year 
are David Eccles, president; Mathew S. Browning, vice-president; 
Charles H. Kircher, secretary; H. H. Spencer, treasurer, and they 
with H. H. Rolapp, Nels C. Flygare and R. S. Joyce form the board 
of directors. It is the intention of the company to immediately set 
to work to secure a right of way between Provo and Logan and to 
build an electric interurban car line between these two cities. 


NEW MANUFACTURING COMPANIES. 


LITCHFIELD, CONN.—The Litchfield Electrical Supply Com- 
pany, of Litchfield, has been incorporated with a capital stock of 
$25,000. 


BALTIMORE, MD.—The G. E. Watts Electrical Construction 
Company, with a capital stock of $1,000, has been incorporated by 
Samuel M. Sachs, J. J. McNulty, D. Gray Elderkin, W. N. Hech- 
heimer and Harry Hechheimer. 


MARION, IND.—The Marion Electric Company, with a capital 
stock of $10,000, has been reorganized and incorporated and the of- 
ficers of the new company are as follows: P. L. Nussbaum, presi- 
dent; E. C. Bacon, vice-president; Simon Koontz, Jr., secretary, and 
J. N. Barnard, treasurer. The company will deal in electrical sup- 
plies. 
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NEW INCORPORATIONS. 


LINCOLN, NEB.—Sargent Independent Telephone Company. $1,- 
000. 


COLUMBUS, OHIO—Stillwater Mutual Telephone Company, 
Flushing. $1,000. 


HELENA, MONT.—The Belt Valley Telephone Company. $25,- 
000. Incorporators: C. E. K. Vidal, J. K. Castner and A. P. Mc- 


Anelly, all of Belt. 


GUTHRIE, OKLA.—The Mangum Telephone Company. $100,000. 
Directors: A. Gordon, of Excelsior Springs, Mo.; D. D. Taylor and 
D. H. Wright, of Mangum. 


ST. PAUL, MINN.—Hastings Electric Light and Power Company, 
Hastings. $50,000. Incorporators: J. Roshelt, Nels Enge and Will- 
iam Robertson, Minneapolis. 


MADISON, WIS.—Cream City Telephone and Telegraph Com- 
pany, New York. A statement and articles to operate in Wisconsin. 
The Wisconsin interests are $10,000. 


ST. PAUL, MINN.—New Richland Telephone Company, New Rich- 
land. $20,000. Incorporators: M. A. Hodgkins, H. E. Johnson, P. 
O. Sunde and others, New Richland. 


MADISON, WIS.—The Eastern Fond du Lac County Telephone 
Company, Dotyville. $5,000. Incorporators: J. M. Stack, Thomas 
Timblin, G. Rohlfs and A. J. Morse. 


ALBANY, N. Y.—Butler Independent Rural Telephone Company. 
$1,000. Incorporators: John B. Atkins, Butler, N. Y.; S. H. Viele 
and L. I. Douglass, South Butler, N. Y. 


MILLSTADT, ILL.—St. Clair Farmers’ Mutual Telephone Com- 
pany. $2,090. To operate a telephone system. Incorporators: Rich- 
ard Boher, Daniel A. Haas and Conrad Keck. 


ST. PAUL, MINN.—Current Lake Co-Operative Telephone Com- 
pany, Balaton. $10,000. Incorporators: August Swanson, I. Wolf, 
Andrew Ryberg, T. M. Helseth, Albert Folstad, H. Hjermstad, Olof 
M. Olson and P. A. Pederson. 


AUGUSTA, ME.—Maine & New Hampshire Railroad Company. 
To build an electric road between Standish and Hollis on the west 
side of the Saco river. $1,000. George B. James, of Boston, presi- 
dent; A. C. Kennett, Conway, N. H., treasurer. 


GUTHRIE, OKLA.—The Davis & Turner Falls Railway Company, 
of Oklahoma City and Davis. $50,000. Directors: R. W. Wilburn, 
A. L. Welsh, J. W. Giant, Robert Chowing and W. L. Demery, of 
Oklahoma City, and John Watts, of Newton, Kan. 


MADISON, WIS.—The Union Grove & Parit Telephone Company, 
Union Grove. An amendment changing its name to the Union Grove 
Telephone Company, and increasing its capital from $2,000 to $5,000. 
John S. Blakey, president, and William J. Callander, secretary. 


AUGUSTA, ME.—The Continental Public Utilities Company. To 


construct, buy and operate gas and electric lighting plants and street 


and interurban railroads. $12,500.000, of which $10,000,000 is com- 
mon stock. Milard W. Baldwin, of Portland, president and secre- 


tary. 


ALBANY, N. Y.—Lake Valley Telephone Company, Clarksville, 
Albany county. To operate in towns of New Scotland and Coeymans. 
$300. Directors: W. H. Van Natten, E. L. Mitchell, Arthur Oster- 
hout, John Swart, New Scotland; A. C. Mosher, Fred Haines, Lester 
Robinson, Coeymans. 


LITTLE ROCK, ARK.—Hot Springs, Ouachita & Mena Railroad 
Company. $1,000,000. Incorporators: James F. Read and J. B. Mc- 
Donough, of Fort Smith; J. B. Wood, of Hot Springs, and Gilson 
Wott, of Mount Ida. To build a road from Hot Springs through 
Montgomery county to Mena, a distance of fifty miles. 


BALTIMORE, MD.—Lorraine Electric Railway Company. To 
construct a passenger railway not exceeding twelve miles, and for 
maintaining lines of stages for the conveyance of passengers and 
mails at a point near or on the line of the United Railways and 
Electric Company near Dickeyville. $25,000. Incorporators: Wil- 
liam C. Page, Leonidas G. Turner, Dr. George Y. Everhart, William 
E. Zimmerman and C. Frank Emmart. 
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INDUSTRIAL ITEMS. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., is again 


calling attention to its double-pole sockets with an illustrated adver- 
tising card. 


THE WELLMAN-SEAVER-MORGAN COMPANY, Cleveland, Ohio, 


will be pleased to send its new bulletin descriptive of locomotive 
cranes, buckets and tubs. 


THE HOLOPHANE GLASS COMPANY, 227 Fulton street, New 


York city, is distributing a blotter bearing an illustration of the 
new “Pagoda” reflecting arc. 


THE WESTINGHOUSE TRACTION BRAKE COMPANY, Pitts- 
burg, Pa., will be pleased to send instruction pamphlet T-5042, deal- 
ing with electric pump governor type J. 


THE HOWARD CHEMICAL COMPANY, 63 Fulton street, New 
York city, has published an interesting booklet concerning the 
application of “Scale-Off” boiler compound. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., announces the opening of a branch office in Pittsburg. 
This office will be located in the Frick Building annex. 


THE NATIONAL X-RAY REFLECTOR, 124 Franklin street, 
Chicago, Ill., has prepąred some new literature concerning the X-Ray 
‘Poke Bonnet” reflector. This material the company will be pleased 
to send upon request. 


THE ECK DYNAMO AND MOTOR WORKS, Belleville, N. J., 
has very largely increased its plant. The product of this company 
is meeting with a constantly increasing demand, and the company 
will have better facilities for increasing the output. 


THE METROPOLITAN ENGINEERING COMPANY, Brooklyn, 
N. Y., has ready for distribution electric sign catalogue No. 101. This 
catalogue will be sent upon request. The company announces its 
removal to its new factory building, 1250 Atlantic avenue, Brooklyn. 


M. W. DUNTON & COMPANY, Providence, R. I., manufacturers 
of “Nokorode” soldering paste, have established agencies for the 
sale of ‘‘Nokorode” in almost every state in the Union, as well as 
many foreign agencies. The company announces constantly increas- 
ing demands for this material. 


THE PHOSPHOR-BRONZE SMELTING COMPANY, Philadelphia, 
Pa., has ready for distribution price list No. 23. This gives the re- 
vised prices on “Elephant Brand” phosphor-bronze spring sheet, hard 
rolled sheet and plates, slitting metal, wire, telephone and telegraph 


wire, circles, wire ropes, castings, ingots and anti-friction metal. The 
price list will be sent upon request. 


W. E. KENNEY & COMPANY, Watertown, N. Y., announce that 
they have disposed of their entire interests to the W. E. Kenney 
Company. This company wil] continue the business heretofore con- 
ducted under former partnership. With increased facilities the 
new company will make every effort to meet the demand for elec- 
trical merchandise and construction. 


THE FRENCH BATTERY COMPANY, Madison, Wis., announces 
the removal of all of its manufacturing from Chicago, Ill., to Madi- 
son, Wis. The company will retain an office and salesroom at 69 
Wells street, Chicago, but its main office and factory will be estab- 
lished at Madison. The company announces a very gratifying de- 
mand for the “Fleur de Lis” dry batteries. 


THE SAFETY-ARMORITE CONDUIT COMPANY, Pittsburg, Pa., 
announces that it has brought suit in the United States Circuit Court 
for the Southern District of Ohio, under its patent for cleaning and 
enameling pipe for use in electric jron-armored conduits, against the 
Mark Manufacturing Company, Chicago, Ill., doing business at Zanes- 


ville, Ohio. The Safety-Armorite Conduit Company alleges infringe- 
ment of its patent. 


THE ABNER DOBLE COMPANY, San Francisco, Cal., announces 
the destruction of its works by the fire of April 18. Temporary 
offices have been opened at the residence of President W. A. Doble 
at 2611 Broadway, between Scott and Devisadero streets, San Fran- 


cisco. Work on new shops has already begun. Manufacturers of 
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machine tools, foundry and shop supplies and equipment are re-: 
quested to send catalogues and price lists. 


THE DRIVER-HARRIS WIRE COMPANY, Harrison, N. J, 
manufacturer of “Advance” resistance wire, and also of the brands 
known as “Hercules” and “Climax,” is making material enlarge- 
ments in its shop facilities, providing a number of new machines. 
This enlargement has become necessary by reason of the great 
growth of its business during the past few months. It is probable 


that the company will, in the near future, build an extensive addi- 
tion to its factory. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, New 
York city, has ready for distribution its catalogue No. 21. This con- 
tains 736 pages, describing and illustrating practically every piece 
of apparatus in use for electrical work. The catalogue is supple- 
mented by a carefully arranged index to the list numbers, and a 
general index alphabetically arranged, covering twenty-four pages. 
The book is well printed, is six by nine inches, and is substantially 
bound between boards and a tough buckram cover. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., has ready for distribution a handsome catalogue 
descriptive of its electrical wiring supplies. This catalogue illus- 
trates, describes and gives the prices of switches, cutouts, rosettes, 
combination switches, weatherproof sockets, flush receptacles, porce- 
lain base switches, cord adjusters, pendant switches, switchboards, 
panelboards, iron service boxes, panel cutouts and fuse blocks. This 
catalogue is designated as No. 6, and will be sent to any one inter- 
ested upon request. 


THE GENERAL STORAGE BATTERY COMPANY, 42 Broadway, 
New York city, will have an elaborate exhibit at the convention of 
the National Electric Light Association, Young’s Pier, Atlantic City, 
N. J., June 5, 6, 7 and 8. The exhibit will include the “Bijur’” high- 
duty storage battery and switchboard, charging generator, yacht 
lighting battery and switchboard, and standard railway signal- 
ing plant, a constant-current booster, and exhibits of car-lighting 
cells. The company will also make this exhibit at the Master Car 
Builders’ and Master Mechanics’ convention, which will be held at 
the steel pier, Atlantic City, from June 13 to June 20. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
secured an order from the Camden-Atlantic City line of the West 
Jersey & Sea Shore railroad for ten G. E. 69 (200-horse-power) dou- 
ble motor equipments with the Sprague-General Electric type of 
control. These motors, with their controlling apparatus, are dupli- 
cates of fifty-eight equipments previously ordered for this elec- 
trification project. Another company which has recently increased 
its rolling stock is the Brooklyn Rapid Transit Company, which 
has added 200 G. E. 80 (forty-horse-power) motor equipments. Twen- 
ty-five four-motor G. E. 54 (thirty-five-horse-power) equipments have 
been ordered by the Rochesier Street Railway Company. The power 
station of the International Railway Company, Buffalo, N. Y., is 
being enlarged to meet the demand of the increased power for 
railway work. Two 1,000-kilowatt, twenty-five-cycle, three-phase ro- 
tary converters with transformers, switchboards, etc., have been or- 
dered from the General] Electric Company. 


THE ARNOLD COMPANY, Chicago, Ill., announces its removal 
to the sixteenth and seventeenth floors of the Borland building, cor- 
ner La Salle and Monroe streets. The company is distributing a 
pamphlet illustrating the building and showing the sixteenth floor 
plan of the new offices. The scope of the field covered by the Arnold 
company is shown by some of the work now being done in that 
Office. As engineer and constructor the company is building the 
entire Elgin & Belvidere Electric Railway, a thirty-fivemile inter- 
urban road which forms the connecting link between two important 
electric railway systems in northern Illinois. The company has just 
finished the construction of complete shops for the Cincinnati, Ham- 
ilton & Dayton Railway, at Ivorydale, Ohio. The Big Four system 
has retained the company as consulting engineer for its new shops 
at Indianapolis. The company is making plans for two more hydro- 
electric plants for the Spring River Power Company, near Joplin, 
Mo. This is but a brief reference to the very extensive work which 
the company is now carrying on. The officers of the Arnold company 
are: Bion J. Arnold, president; W. L. Arnold, vice-president; Ralph 


G. Arnold, secretary-treasurer; George A. Damon, managing en- 
gineer. ' 
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MME. CURIE APPOINTED PROFESSOR AT THE SORBONNE. 

The announcement that Mme. Sklodowska Curie has been 
appointed professor of physics at the Sorbonne, Paris, to fill the 
place left vacant by the death of M. Curie will be gratifying to 
the host of admirers who have followed the important work 
which she and her greatly Jamented husband have done. Few 
searchers in science have been more in the eye of the scientific 
world during the past five years than these two, and few, during 
the same period, have done more to justify this regard. The 
loss to science from Professor Curie’s death was great, but 
we can feel assured that his distinguished helpmate will carry 
on the good work. In this way the loss has been made as small 
as possible, and Mme. Curie has the great consolation of taking 
up the research laid out for her husband, but in which she 
always took an important part and for which he always gave her 


the most credit. 


STANDARDIZATION AND ENGINEERING. 

A great deal of good work has been done during the last 
five or ten years to standardize electrical apparatus. Where 
other considerations do not come in, much may be said in 
favor of adopting a standard rating or a standard dimension, 
and little objection can be made. On the other hand, the prac- 
tice may be carried too far, with the result that the standard 
device, when used in practice, is well suited for a few places and 
works badly in all others. Only a few years ago the manufac- 
turer of electric motors made but eight or ten types, and a 


„purchaser had no choice but to take what was offered him. This 


was standardization carried to excess, and that it was harmful 
rather than beneficial is being realized, for now one may select 
from a large number of types of motors, all made by the same 
company. These vary not only in the mechanical details, but 
they have differing electrical characteristics, so that, given any 
peculiar condition, a motor may, in general, be selected which 
suits it admirably. When this is not the case a new machine 
will be designed. 

Where the new conditions call for but cne or two motors. it 
would, in general, be good practice to use the most available 
motor, unless this could not be done satisfactorily; but the 
spread of the motor drive has been so rapid during the last 
few years that many new conditions have come up which involve 
the use of many motors, possibly hundreds, and for any such 
condition it is, of course, advisable to bring out a type especially 
adapted to it. 

In other applications of electricity excessive standardization 
may also operate harmfully. In a paper read recently by Mr. F. 
R. McBerty before the Western Society of Engineers, the effects 
of this tendency on the telephone industry were very sensibly 
discussed. Mr. McBerty pointed out the admitted advantages of 
standardization, but also laid stress upon the disadvantageous 
features, which the installing engineer may minimize or wave 
aside in order to gain a temporary advantage. Standardization, 
of course, leads to a reduction in cost, but the saving thus 
effected is little and may be negligible where a large number of 
appliances are needed, just as was found true in the use of 
motors. In such a case it may be inadvisable to sacrifice a 
slight advantage in efficiency for a negligible advantage in cost. 

The time-factor 1s also apt to be an important one during 
construction. In fact, it may be given undue importance, for 
a system may be hampered for years by standard appliances 
which did not exactly suit the conditions, but which were pur- 
chased because they could be got and the system started a month 
or two sooner. | 

Standardization may also tend to retard progress and hold 
back the development of a better class of apparatus. This fea- 
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ture, however, controls itself in a way, for each manufacturer 
desires to offer the best product for sale, and he therefore does not 
allow himself to be left behind by his competitors. 

It has frequently been said that standardization hampers 
the engineer, for he is not free to design the best plant possible 
for any particular case, but must do the best he can with the 
apparatus available. This is, of course, true, generally speaking, 
looking at the subject from the technical point only; but from 
the viewpoint of ‘a profit-making system the result may, on the 
whole, be good. It is interesting to note here the point made 
by Mr. McBerty, that, in the telephone art, the inventing has 
not been done by the engineers. ‘They simply made known their 
desires and the manufacturers fulfilled them—a method of co- 
operation which, on the whole, is probably the best. 


ELECTRICITY IN THE HOME. 

The electric motor is becoming more and more a household 
necessity, though at the present time, comparatively speaking, 
it may be looked upon as 4 luxury; but the time is not far 
distant when it will have advanced to a more important position. 
The great feature of the electric system is that it makes avail- 
able in the house a clean and easily controlled source of power 
in small units. Its first use was naturally to replace human 
exertion, such, for example, as driving a sewing machine. Next 
it displaced the manually driven fan, and supplied a source of 
comfort in the summer months that goes a long way toward 
relieving the dog days of their trials. But it has not by any means 
stopped here, for long flights of stairs have to-day lost their 
terrors, because the electric elevator is so easily installed; in 
fact, the control of these elevators can be made so perfect that 
no attendant is needed, as the passenger may run them safely. 

But newer applications of the electric motor are now avail- 
able for the household which, perhaps, are not so generally 
known. Electric dish-washers can be had, which relieve this 
necessary process of all its drudgery. The electric iron greatly 
lightens the labor of this part of the work. Knife-cleaners and 
grinders can be had which are electrically driven by a small 
motor. In fact, any household appliance which requires turning 
can be driven in the same way. Yet this does not by any means 
cover the comforts to be had from the use of this small servant, 
for many other uses are being found for it which contribute to 
the comfort of all. Electric hair-driers are now available for 
those who need them, and electric vibrators for those whose 
systems are benefited by such stimulation. It will probably not 
be long before electric sweepers can be purchased, which will 
not only make that labor easy, but entirely prevent stirring up 
of dust. 

We have referred only to applications of the electric motor, 
and have by no means exhausted the list. In other directions 
as well electric power will effect great changes in the household, 
for nothing can equal the convenience and cleanliness of electric 
cooking appliances, and the electric lamp is admitted to be the 
best illuminant. In fact, electricity bids fair to convert the 
home into a palace of luxury, and assist mightily in solving the 


servant problem. 
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SERIES INCANDESCENT STREET LIGHTING. 
The paper read by Mr. W. F. Wilcox at the recent meeting 


of the Illuminating Engineering Society describes a compara- 
tively new system of electric street illumination which, it 1s 
said, is as inexpensive as the Welsbach system, and, besides, has 
other considerable advantages. The system, in principle, is the 
well-known series incandescent system introduced many years ago 
for just such purposes. It differs, however, from the latter in 
details and upon these its success depends. 

In the old system lamps of the standard kind were employed, 
with perhaps a rather high energy consumption per candle- 
power. These were placed on brackets which at this time would be 
considered crude. The méthod of control was fairly simple, 
though not as satisfactory as could be desired. Each lamp was 
shunted by a small reactance coil, through which but a small 


current passed, under normal conditions, but which allowed the 


‘whole current to pass if the lamp were burned out or broken. 


At the central station means were provided—generally a number 
of additional lamps connected in series with the circuit—for 
controlling, in a measure, the current through the circuit. The 
system was pretty widely used, but was later abandoned, the arc 
lamp taking its place. 


` 


In the new system the control is much more delicate, for 
by adapting the series transformer developed for series arc light- 
ing the current is automatically kept constant. To provide for 
the breaking of a lamp it is then only necessary to place a simple 
cutout device in the socket, which automatically short-circuits 
the lamp if it breaks. With this system the regulation may be 
excellent, and it is possible to adopt much longer circuits than 
were customary in the old system; and, further, since the control 
is so good, a high-efficiency lamp may be used with safety and 
economy. By means of the metallized carbon filament the con- 
sumption of energy as compared with the ordinary incandescent 
lamp may be reduced some thirty per cent, and the cost of oper- 
ating becomes less, it is said, than that of the Welsbach system. 
Further, since the current is kept constant independently of 
changes in the lamps themselves, the candle-power does not fall 
off with time, as it does when they are burned under constant 
potential. Advantage may thus be taken of the fact that in 
the new lamp the change in candle-power is due principally to 
a variation in resistance, and not to blackening, so that the 
candle-power increases with age within limits. — 

In addition to these points there are other important ones. 
such as ease of control from a central point and the facility 
with which the lamps may be placed where desired, together with 
the other advantages which usually go with the electrical sys- 
tem. The new system, it is said, has been tried for a year or 
so past, and has given the excellent results which might »e 
expected from it. For street lighting, where small units are 
preferable to large, it would seem to be admirably suited. We 
hope before long to be able to give a much fuller account and 


a better description of the details of this system. 
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ELECTRICAL POWER ECONOMICAL FOR MINING. 
Attention has been called at various times to the advantages 
possessed by electrical appliances for work in mines, and installa- 
tions have been described where this power has been used with 
much success. A noteworthy instance of this kind is described 
in the Mining Magazine for May. At the El Oro mining carp, 
110 miles west of the city of Mexico, are three important gold 
and silver mines. This is the most important mining camp 
in the republic of Mexico, the monthly output being $900,000. 
Recently plans have been perfected for introducing electric power 
in this camp, and one of the mines, the El Oro, has already 
been pretty thoroughly fitted out. The other two are to be 
equipped as soon as may be. The equipment of this mine 
presents no unusual features, except perhaps the relation of the 
site to the source of power. The power is brought to it from 
the power plant of the Mexican Light and Power Company at 
Necaxa, sixty miles east of Mexico, and therefore 170 miles 
from the mine. The transmission is by three-phase currents at 
40,000 volts, 

Another feature, also unusual on this side of the Atlantic, 
though used to some extent in Europe, and recently introduced 
in England, is the method of hoisting. This is by the so-called 
Ilgner system, which was commented upon in the issue of the 
ELECTRICAL REvIEW. for April 21. The feature of this system 
is the use of a heavy flywheel mounted on the shaft of a molor- 
generator, the motor of which has a drooping speed charac- 
teristic. In this way the flywheel absorbs power when the hoist 
is not in use and gives it out when hoisting begins. The system 
seems to have been most successful where it has been installed. 

The other applications of the electric motor at these mines 
are for driving water pumps for circulating the cyanide solu- 
tion, for running the conveyors and stamps, and other mechani- 
cal operations involved in extracting the metal from the ore. 
The total amount of power to be utilized at the El Oro mine 
is estimated at 3,000 horse-power. A number of the motors in 
the mill have a very respectable size, that driving the stamp 
mill being rated at 550 horse-power. It is of the synchronous 
type, and it is said that the constant speed at which it runs is 
a valuable feature for this character of work. 

It is purposed io install machinery at the other two mines 
which will absorb, in the one case, 3,000 horse-power, and in the 
other 4,000. The whole mine will thus take about 10,000, which 
is a very respectable load. 

Although these large loads are to be contracted for, the 
price charged for the power is $50 in gold per horse-powcr- 
year, which, in other more favored localities, would seem rather 
high. In this particular case, however, the price seems to have 
been satisfactory, for it is reported that a considerable saving 
has been effected through its introduction. During the month 
of February it is said that $20,000 was saved through this 
means. The power superseded by the new system was steam, 
generated by means of wood-fired boilers. Apparently the latter 
method, although the best available until the electrical supply 
could be obtained, wab troublesome, expensive and probably 
uncertain. A large number of laborers was required to get in 
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the fuel. The showing already made is eminently satisfactory, 
considered from a financial viewpoint, but it is undoubtedly 
true that other gains have been made which do not yet show 
on the balance sheet. In the first place, it is said that the 
output of the mines will shortly be increased at least ten per 
cent, due largely, no doubt, to the better facilities furnished 
by the electrical equipment. This is the result which has fol- 
lowed almost universally when older methods of driving have 
been superseded by the electric motor. There are also the addi- 
tional advantages accruing from the use of the easily controlled 
and clean motor in place of belts and ropes or small, inefficient, 
unreliable engines. There are a number of important modern 
electrical installations in Mexico, notably in the neighborhood 
of the capital city, and it is highly gratifying to learn that 
the great industries of the country are availing themselves of 


the modern power. 


THE BLECTROCHEMISTRY OF CHEMISTRY. 

The presidential address of Dr. Wilder D. Bancroft at the 
ninth general meeting of the American Electrochemical Society 
was particularly interesting, for it pointed out the great aid to 
the chemist of electrochemical methods and called attention to 
certain new adaptations of electrical energy in the synthesis of 
organic compounds which have opened a wide and promising field 
for investigation. 

The analytical chemist has already applied to his purposes a 
number of electrochemical methods, and thus saved a great 
amount of trouble and valuable time; but the point dwelt upon 
in the address was the value of these methods in actual research 
work. Certain problems, particularly those of corrosion, are of 
great industrial importance. Fortunately, this takes place slowly, 
though this is an unfortunate feature so far as the research work 
is concerned. Dr. Bancroft’s point was that in many of these 
reactions it can be clearly shown that the process is the same, 
whether it be brought about by slow chemical action or the much 
quicker electrolytic action. This being true, an experiment giving 
definite and weighable results can be conducted, electrolytically, 
in a few hours’ run, whereas if conducted by the simple chemical 
method it would require weeks, possibly months. This saving is 
an enormous advantage, for besides increasing the amount of 
work which can be done by the investigator, it will induce men to 
go into the work who would otherwise be discouraged by the slow- 
ness with which results can be obtained. 

The last phase of the address referred briefly to the synthesis 
of organic compounds by means of the silent electric or so-called 
brush discharge. Certain organic compounds have in this way 
been prepared from inorganic materials, and although this has 
been done by purely chemical methods, the new process forms 


an important tool for the aid of the student of organic chemis- 
try and will doubtless lead to very valuable results. In addi- 
tion to this phase, it was pointed out that there is a probability 
that such synthesis more nearly approaches the actual conditions 
under which compounds are formed in nature than do the older 
methods, and that therefore we are getting nearer and nearer 
to organic processes. It is evident that a most promising field is 
open here, which is sure to attract many earnest workers. 
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Illuminating Engineering Society. 

A meeting of the Illuminating Engi- 
neering Society was held at the Edison 
auditorium, 44 West Twenty-seventh 
street, New York city, Friday evening, 
May 11, to hear and discuss three papers 
on street lighting. The first of these, 
presented by Messrs. W. Underwood and 
V. R. Lansingh, entitled “A Method of 
Street Lighting by Incandescent Lamps,” 
in the absence of the authors was read 
by Mr. H. M. Lauritzen. This paper de- 
scribes the lighting of Broadway, Los An- 
geles, Cal., bymeans of incandescent lamps. 
A brief reference is made to the use of 
these lamps for lighting the business sec- 
tion of certain cities, particularly Colum- 
bus, Ohio, where strings of incandescent 
lamps have been placed in arches across 
the streets. The resulting illumination is 
fairly good, but the method of hanging the 
lamps was criticised. 

The method adopted at Los Angeles 
was first installed by property owners on 
Broadway, but was later turned over to 
the city. It consists of ornamental posts 
placed an average of 100 feet apart, each 
post being directly opposite one on the 
other side of the street. The lights are 
placed upright, which, while not so effi- 
cient as if they had been placed in a 
pendant position, renders the liability to 
breakage less and protects the passers-by 
from falling’ pieces of glass. The post is 
a cast-iron column having three cross-arms. 
In the centre is placed a ball of ground 
glass, rough on the inside and eighteen 
inches in diameter, which contains six 
thirty-two-candle-power lamps in two tiers. 
Surrounding this are six eight-inch balls 
on the arms, each containing one thirty- 
two-candle-power lamp. All lamps burn 
from dark until midnight, after which 
hour the lamps on two of the four posts 
at corners of the street are turned off. 
The voltage employed is 110. The posts 
cost $110 each, and there are in all 134, 
covering a distance of ten blocks. Some 
trouble at first, due to heating of the rub- 
ber insulation on the wire, has been over- 
come by substituting an asbestos cover- 
ing. 

~The system of illumination, which was 
installed at the cost of the property own- 
ers, was turned over to the city as a gift, 
with the understanding that it pay for the 
current and that the lighting company 
- furnish lamp renewals and globes. The 
satisfactory lighting which resulted has 
led to the extension of this plan, and a 
state law has been passed authorizing the 
city council to assess property on any 
street owners in order to install the sys- 
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tem, provided two-thirds are in favor of 
the undertaking. Two or three other 
streets have already adopted the new sys- 
tem, with a slight change in the type of 
post. That on Spring street has but four 
arms, with twelve-inch rough glass balls 
containing three  sixteen-candle-power 
lamps in each. The centre ball is sixteen 
inches in diameter and contains six thir- 
ty-two-candle-power lamps. 

Photographs of the streets at night show 
apparently a satisfactory illumination. It 
is said that.a newspaper can be read 
easily at any point of the street. The ob- 
jections to the system are loss of light 
which is thrown upward, and the cost. 
Efforts are now being made to overcome 
the first difficulty. | 

A number of other California towns, 
notably Pasadena, have adopted the new 


system. At the latter place the posts have 


four arms and the balls are placed in a 
pendant position, with a large upright 
globe in the centre. These, it is said, give 
a better illumination, though they are not 
as ornamental as the others. 

At Los Angeles the consumption of cur- 
rent is practically twelve amperes at 100 
volts per post, which is the equivalent 
of one six-ampere arc lamp every twenty- 
five feet. 

Mr. F. V. Westermaicr read a short pa- 
per entitled “Lighting of Streets by the 
Incandescent Mantle Burner System.” 
There are to-day no less than 150,000 
incandescent mantle lamps, using either 
gas or gasoline, on the streets of our cities. 
This use has all developed within the past 
ten or twelve years. The essential part 
of the appliance has been evolved after 
a long series of tests. The old mantle 
produced for interior lighting was not 
strong enough for outdoor use, so that a 
special mantle has been devised. These 
are strong in structure, and, owing to 
special treatment and preparation, retain 
their luminous intensity longer than the 
average commercial mantle. These 1 ~- 
tles are mounted by a double-wire suppor, 
and are capable of producing from twen- 
ty to twenty-four candles for each cubic 
foot of gas per hour, having a thermal 
value of 600 British thermal units. The 
latest development for street lighting has 
been an efficient gas controller, which sup- 
plies a uniform amount of gas with a 
variation in pressure of from one and one- 
half to four inches of water. Certain of 
these controllers have been in use for 
months, and after being taken to the lab- 
oratory have been found to he in excel- 
lent condition. Each lamp thus becomes 
an individual plant, and can be adjusted 
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to suit the conditions under which it op- 
erates. It is important in this work not 
to give the lighters any more lamps than 
they can take care of, for cleanliness and 
careful adjustment are essential. As yet 
no satisfactory method has been devised 
for controlling gas lamps from a distance. 
The best possible service is obtained only 
when each lamp receives daily attention. 
Self-intensifying lamps for street light- 
ing purposes have not proved successful in 
this country, because the mechanical ap- 
pliances are not sufficiently reliable. This 
mantle burner system of lighting can be 
extended to streets where the gas mains 
are not carried by using gravity-feed gaso- 
line lamps. 

Mr. W. F. Wilcox, Harrison, N. J., 
read a paper entitled “High-Efficiency 
Incandescent Lamps for Street Lighting.” 
This described a new system of lighting 
which has been under trial for the past 
year or so, with reported success. In prin- 
ciple the system resembles the old series 
incandescent system of fifteen vears ago, 
but the methods of controlling the cur- 
rent and cutting out burned-out lamps 
are different. For controlling the current 
the constant-current transformer de 
veloped for series arc lighting is used, and 
as this is a sensitive device, a steady 
current is maintained. An automatic cut- 
out in the socket short-circuits a lamp if 
the filament breaks. The lamps employed 
are of the new metallized filament type, 
which is considerably more efficient than 
the old treated filament lamp, and has 
other important advantages. The advan- 
tages of the series incandescent sysfem for 
street lighting are the use of low candle- 
power units, giving an efficient distribu- 
tion, and the ability to use high line volt- 
age for securing an inexpensive distribu- 
tion system. Until the constant-current 
transformer had been adapted to this work 
the system was not satisfactory, but the 
excellent regulation given by this device 
not only affords a reliable system, but en- 
ables the metallized filament lamp to be 
employed. This lamp can be made with 
an efficiency as high as 2.5 watts per 
candle-nower, with a life equal to that of 
the 3.5-watt per candle-power treated 
lamp. This is a gain of thirty per cent. 
In the older type of lamp fifty-five per 
cent of the loss in candle-power was due 
to blackening of the bulb, the rest being 
due to an increase in the resistance of the 
filament. With the metallized filament 
but twenty-five per ‘cent is due to the 
blackening of the bulb, the rest being due 
to the resistance changes. On a series 
lighting system, ħowever, the current is - 
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maintained constant, so that the candle- 
power rises with time after a slight drop. 
Curves were shown illustrating this effect. 
On account of it it is permissible to allow 
the lamps a longer life, say, until the 
candle-power, measured at the initial volt- 
age, falls to seventy or seventy-five per 
cent of its first value. 

When the new system is to be adopted 
one must decide what efficiency of lamp 
is the most suitable. This can easily be 
computed when the lives and the cost of 
power are known. An instance was given 
as an example, and it was figured out that 
the best results would be obtained by 
using a metallized filament lamp with an 
efficiency of 2.7 watts per candle, which 
would cost forty cents, the cost of power 
being assumed as two cents per lamp-hour. 
The time of burning was 4,000 hours a 
year. The standard intensity is twenty- 
five candles. Such an installation was com- 
pared with a, qorresponding one using 
the old type of lamp. It was shown that 
there was a saving of $8.03 per lamp per 
year in favor of the new lamp. ‘There 
are now forty varieties of series lamp to 
select from, which is rather too many. It 
is advisable to use circuits containing not 
less than 100 lamps, with voltages of from 
1,000 to 5,500. The best results are ob- 
tained with low candle-power lamps of 
from one and one-half to three amperes, 
preferably one and three-quarters amperes ; 
though if are lamps must be used, six or 
six and one-half ampere lamps can be had. 
With the larger current lamps there is 
some difficulty in exhausting the globe. 

As compared with the Welsbach system 
the advantages of the incandescent series 
system are: ease of control; it is less affect- 
ed by the weather; the lamps are more 
easily rated and tested; the light is yel- 
low ; the system is easily installed on rural 
streets and throws the light down; the 
lamps may be placed over the street, and 
thus avoid shadows cast by. the shade 
trees. With power at five and one-half 
cents per kilowatt-hour, the system is on 
a par with the Welsbach system. 

Opening the discussion, Mr. J. T. Cow- 
ling pointed out the tendency, during re- 
cent years, toward smaller units for street 
lighting. This is mainly on the score of 
economy, although there is some objec- 
tion to the are on account of the glare 
and the unsatisfactory lighting between 
widely spaced units, Changes are being 
made mostly to reduce the cost of il- 
lumination, and not because of unsatisfac- 
tory lighting. The are lamn will last for 
street lighting. but the incandescent. will 
be used in certain sparsely settled dis- 
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tricts. The Los Angeles installation was 
criticised, as it is using about five times 
the energy employed on Broadway, New 
York. . 

Mr. F. V. Westermaier spoke of some 
recent tests made at Hartford, Ct., in 
which the inspector noted the distanccs 
from various lamps at which he could read 
a newspaper comfortably. These distances 
were about twice as great for the Wels- 
bach lamps as for the incandescent lamps. 
The distribution from these lamps is near- 
ly horizontal, and the maximum intensity 
is found about ten degrees below the hori- 
zontal. It is thought that the Welsbach 
street lighting system is holding its own 
well. 

Mr. W. T. Morrison said that better 
metallized lamps can be had if the com- 
pany is willing to accept them in lots 
having slightly differing current ratings. 
There is no objection to doing this, as 
the transformers can be set so as to main- 
tain the proper current in each circuit. 
No trouble has been experienced with the 
breaking of globes, and for this reason 
pendant lamps are the better. It is thought 
that there is an excessive consumption 
of current for the Los Angeles installa- 
tion, as on Fifth avenue, New York, where 
the lighting is admitted to be excellent, 
there is only 6.65 kilowatts per thousand 
feet of street, as against 26.5 for Los An- 
geles. In certain suburban series systems 
a satisfactory illumination has been ob- 
tained with only 0.85 kilowatt per 1,000 
feet. 

Mr. J. W. Cowles said that the Boston 
Edison Company had not been interested 
in incandescent series lighting systems 
until within the last two years. Now ihat 
the company has extended its system to the 
smaller suburban towns it has taken up 
the matter, and has in service about 6,000 
small units of from twenty-five to thirty- 
two candle-power each. The company in 
this way is now able to hold its own 
against the Welsbach system. The whole 
subject of street lighting is in a rather 
unfortunate condition, since there has 
been no systematic compilation of data. 
The artistic effect of the Los Angeles sys- 
tem was good, and, no doubt, the lighting 
was excellent; but the consumption of cur- 
rent was much too high. 

Mr. T. J. Lytle, Jr., said that the Wels- 
bach mantles give a much higher candle- 
power than has been assumed; that of a 
number that he has tested, none ran below 
sixty candles. A good allowance is twenty 
candles per cubic foot of gas per hour. 
Under good conditions twenty-five candles 
per cubic foot per hour can be secured. 
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lle called attention to the recent improve- 
ments in the Welsbach mantles, which 
give a much better quality of light. 

Mr. W. D’A. Ryan said that the illumi- 
nation of Fifth avenue, New York, took 
only three watts per square foot of street. 
In Buffalo they ran as high as four to 
five. In Los Angeles they seemed to be 
using twenty-five, which was a big jump. 
The importance of the reflector was point- 
ed out, as the amount of light which ordi- 
narily would go up should be turned down 
within the angle from zero to twenty de- 
grees below the horizontal. 

Replying to a question, Mr. Westermaier 
said that the use of the chimney on the 
Welsbach mantles did increase the draught 
somewhat and lower the efficiency a little, 
but it had advantages. It was necessary 
to use a chimney when low-pressure gas is 
employed. 

Mr. John Campbell, Boston, Mass., 
pointed out the inadvisability of depend- 
ing upon physiological effects for compar- 
ing street lighting. What is necessary is 
not light enough to read a newspaper by, 
but a satisfactory street illumination. 

In this connection Mr. L. B. Marks 
said that attention should be paid to the 
quality of the light. For reading, a yel- 
low light is best, but where the natural 
colors of the objects seen are to be brought 
out shorter wave-lengths must be present. 

Mr. E. L. Elliott, New York city, eriti- 
cised the Los Angeles installation. While, 
no doubt, the effect is artistic and beauti- 
ful, it does not seem suitable for the pur- 
pose intended. Lamps of small size should 
never be crowded together, as is done there. 
Ground-glass globes are wasteful, and the 
clustering of the small units is illogical. A 
large number of small units gives an im- 
pression of a brilliant light, although the 
lighting itself may not be so satisfactory. 
It is a simple matter to design a reflector 
to give anv distribution called for, and 
it is important in street lighting not only 
to have the street and the houses illumi- 
nated, but to see the source of light itself. 

Mr. H. Le H. Smith wished to know 
why the new types of highly efficient in- 
candescent lamp had not received a warm- 
er welcome. He thought that any increase 
in efficiency was much appreciated by en- 
gineers. Here the large gain may be looked 
at either from the viewpoint of reducing 
the cost of operation or of increasing the 
output of the station. 

Mr. Wilcox thought that the Los An- 
geles installation was a good one for the 
fixture men, but the placing of a number of 
incandescent lamps in one globe is bad, not 
only in principle, but because it is in- 
Jurious to the lamps. 

It was announced that the next mectine 
of the society would be held on June 8. 
the subject being “The Physiological Ef- 
fects of Light.” A paper will be pre- 
sented by Dr. Louis Bell on this topic. 
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Magnetic Survey of the Pacific 
Ocean—Second Cruise. 

The yacht Galilee, engaged in the mag- 
netic survey of the Pacific ocean under the 
auspices of the Carnegie Institution, of 
Washington, left San Diego, Cal., on 
March 2 to enter on her second cruise. 
She is expected to make the following cir- 
cuit of about 20,000 miles by the end of 
this year: San Diego, Fanning Island, 
Samoan Islands, Fiji Islands, Marshall 
Islands, Guam, Yokohama, Aleutian Is- 
lands, Sitka, and back again to San 
Diego.* 

It was necessary to reorganize the scien- 
tific personnel, as the members of the staff 
of the first cruise belonging to the Coast 
and Geodetic Survey were obliged to re- 
turn to their official duties at the expira- 
tionoftheirfurloughs. The command of the 
vessel has accordingly now been entrusted 
to Mr. W. J. Peters, formerly of the 
astronomical and topographical corps of 
the United States Geological Survey. He 
has had considerable experience in diff- 
cult exploring work, was second in com- 
mand and in charge of the scientific work 
of the recent Ziegler Polar expedition as 
the representative of the National Geo- 
graphic Society. 

In connection with the latter expedition, 
Mr. Peters obtained a valuable series of 
magnetic, meteorological and tidal obser- 
vations at Teplitz Bay, Franz J oseph 
Land. 

The other members of the present staff 
are: Mr. J. P: Ault, magnetic observer 
(likewise a member of the former staff) ; 
Mr. J. C. Pearson, magnetic observer 
(formerly instructor of physics at Bow- 
doin College, Maine), and Dr. E. C. 
Martyn, surgeon and recorder. 

While the vessel was at San Diego some 
additional changes and improvements 
were made both in the ship and in the 
instruments employed. Sufficient funds 
have been allotted so as to permit carry- 
ing on the work continuously throughout 
the year. 

The first cruise covered the following 
route: San Francisco, Hawaiian Islands, 
Fanning Island, Magnetic Equator, Ha- 
waiian Islands, San Diego. Already 
most interesting results have been ob- 
tained both with reference to the accuracy 
of the present magnetic charts and as to 
the accuracy with which the magnetic ele- 
ments can be determined at sea. These 
results will be embodied in an early publi- 
cation. Although the Galilee is not en- 


1The vessel arrived safely at Fannin Island on 
March 81, having executed successfully the magnetic 
work on the cruise of 3,500 miles from San Diego to 
Fanning Island. 
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tirely non-magnetic, she has smaller mag- 
netic constants than any vessel (includ- 
ing the Gauss and the Discovery) thus far 
engaged in magnetic work.—L. A. Bauer 


in Terrestrial Magnetism and Atmospheric | 


Electricity. 


Report of the Massachusetts Board 
of Gas and Electric Light 
Commissioners. 

The twenty-first annual report of the 
Board of Gas and Electric Light Commis- 
sioners of the commonwealth of Massachu- 
setts has just been issued. This is for 
the calendar year 1905. The tables given 
are for the annual returns for the year end- 
ing June 30, 1905. 

‘here are now under the supervision of 
the board 140 companies, and the gas or 
electric light plants of nineteen towns and 
three cities. Of the companies, forty-six 
are engaged in the supplying of gas only, 
twentyæix in the supplying of both gas 
and electricity, and sixty-eight supply only 
electricity. Of the municipalities, four 
have plants for the supply of both gas 
and electricity, the others supplying elec- 
tricity only. 

During the year a number of new com- 
panies were chartered, the total amount of 
capital authorized being about $1,100,000. 

During the year fifty electric meters 
were tested upon request of customers. 
This is seventeen less than the nuniber 
tested the previous year. Each meter was 
subjected to three tests, the results show- 
ing that in seventy tests they were too fast 
and in eighty tests too slow. 

Twenty-four applications for issues of 
new stock or bonds were approved during 
the year, the amount of securities being 
$2,012,000. 

The report contains a very full tabular 
statement intended to show all action 
within the state in respect to the mu- 
nicipal ownership of gas or electrice light 
plants prior to the year 1905. 

The city council of Boston adopted a 
resolution authorizing the city to con- 
struct, purchase or lease and maintain 
within its limits one or more plants for 
the manufacture and distribution of gas 
and electricity for furnishing light for 
municipal use. This order was returned 
to the council without being signed by the 
mayor. In response to the request of the 
mayor, the companies operating in Boston 
offered to sell to the city their plants at 
the aggregate sum of $62,942,200. 

The tables giving the statistics for the 
municipal electric light plants show that 
during the year the total income was 
$287,189; the total expense was $352,019, 
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leaving an apparent loss of $64,830. To 
this should be added interest on bonds 
and notes, depreciation charges and other 
items, leaving as the expenditures for town 
and city lighting $220,394. 

The results of operating the gas plants 
were as follows: total income, $201,790; 
total expenses, $138,829, leaving an appsr- 
ent profit of $62,961. Deducting from 
this interest on bonds, depreciation and 
other items, leaves a net gain of $7 272. 

In the case of the electric light plants 
the showing is better than that of the 
previous year by about $12,000. In the 
case of the gas plants the net profit is 
about $6,000 less. | 

The table showing the prices charged for 
commercial lighting by the municipal 
plants indicates a great variation. At Bel- 
mont the rate by meter is eighteen cents 
per kilowatt-hour for incandescent lights; 
$7.50 per month for arc lamps. A dis- 
count of sixteen and two-thirds per cent 
is allowed if bills are paid promptly. At 


Danvers the rate is ten cents per kilowatt- 


hour for both incandescent and arc lamps, 
and power costs three, five and ten cents 
per kilowatt-hour, according to the amount 
used. At Hull the rate is twenty-five 
cents per kilowatt-hour for incandescent 
lamps; arc lamps at meter. rates, plus 
$3 a year for rental of the lamp and 
fifty cents a month for the care of the 
lamp. A discount of forty per cent is 
allowed for prompt payment to yearly cus- 
tomers. 

During the year there were seventy-four 
deaths from gas, and 106 accidents which 
did not result fatally. Of the deaths the 


greater number were accidental. The elec- 
tric systems make a better showing, as 
there were but ten deaths, all accidental, 
and sixteen non-fatal accidents. 

The report states that the average price 
for gas is $1.02 per thousand feet, the 
lowest average rate yet recorded. The 
number of gas stoves in use is very large. 
The report gives about 150,000, although 
this list is not complete. 

The financial operations of the private 
plants during the year in brief are as fol- 
lows: income from all sources, $8,108,260 5 
operating expenses, $4,777,248. This leaves 
an apparent net profit of $3,331,017. 
Against the profits are charged $374,918 
interest, $1,489,247 dividends and $312,- 
084 depreciation. Deducting sundry other 
items from the net profits leaves an ap- 
parent deficit of $93,207. Four of the 
corporations included in this statement do 
not appear to have earned expences , thirty 
others have not earned sufficient to warrant 
the declaration of any dividend. These 
companies paid in taxes $598,030. 

The report contains a number of appen- 
dices, giving the profit and loss accounts 0 
the various companies and new legisla- 
tion pertaining to lighting. 
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A RESUME OF BLECTRICAL 
RESONANCE. 


BY FRANK F. FOWLE, 8.B. 


RESONANCE. 


When a sinusoidal alternating current 
flows in a simple series circuit the phenom- 
ena of resonance will occur if the back- 
electromotive force of self-induction is 
equal numerically to the back-electromo- 
tive force of capacity, because these two 
back-electromotive forces are always oppo- 
site in phase (or 180 degrees apart) with 
respect to each other. The sum of all the 
reactive forces in the circuit is then equal 
to those due to ohmic resistance, and 
when this resistance is small the current 
flow is correspondingly great. The po- 
tential difference at the terminals of the 
inductance and the capacity may each nu- 
merically exceed the impressed electromo- 
tive force. The resultant current is in 
phase with the impressed electromotive 
force and the power-factor is unity. The 
expenditure of energy is entirely in heating 
the ohmic resistances; there is, however, 
an oscillation of energy between the self- 
inductance and the capacity which is of 
double the frequency of the impressed elec- 
tromotive force. This energy is alternate- 
ly stored in the magnetic field of the self- 
inductance and in the dielectric of the con- 


Fie. 1.—SIMPLE SERIES CIRCUIT. 


denser, and its magnitude is constant. The 
expenditure of energy as heat is received 
by the circuit from the source which pro- 
duces the impressed electromotive force. 
Such a circuit is shown diagrammatically 
in Fig. 1. 
The total impedance is 
Z = r — j (zi — To) 
where r = ohmic resistance, 


zı = Irn L 
sof antl 
— 292 C 
L = henries, 
C = farads, 
n = frequency in cycles per second. 


The numerical magnitude of Z is 
a + (z,— z.) and the phase of the cur- 
rent with respect to the impressed elec- 
tromotive force is 

0 = tan 12! — % 


where ô is the angle of lag or advance as 
the fraction is positive or negative. 
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When a; = Te the phenomena of reso- 


nance occurs and 
1 


The current is given by 
Tan (3) 
and this reduces to 
E 
I=— (4) 


when the condition in (2) is fulfilled. 

The following table is computed from (2) 

expressed in the form 
büs- (5) 

(22n)* 

where L is in henries and C in micro- 

farads. The table gives the value of L 
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Fic, 2.—DyaGRaM oF Forces FOR A NoN- 
RESONANT SERIES CIRCUIT. 
or C for integral values of C or L between 
one and twenty, at commercial values of 
n; the values of L and C, at any fre- 
quency, are interchangeable. 
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These conditions are usually secured by 
the use of air condensers and ironless in- 
ductances, and therefore this sort of reso- 
nance has a very limited use in the arts. 
Hysteresis is usually present and pulsa- 
tions of the effective resistance and the 
effective inductance commonly occur, the 
former being due to molecular action, with 
consequent expenditure of energy, in the 
electric and the magnetic fields and the 
latter being due to local induced cur- 
rents and to the variation of the per- 
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Fie. 8.—DIAGRAM OF FORCES FOR A RESONANT 
SERIES CIRCUIT. 


meability with the magnetizing force. 
Resonance in circuits possessing iron in- 
ductances and artificial condensers is diffi- 
cult to attain and unstable when produced. 
The above simple theory must be extended 
to a point too complicated to present here, 
and writings on the subject should be con- 
sulted. So-called “partial resonance” 
often occurs in commercial circuits; that 
is, the reactive electromotive forces due 
to inductance and to capacity are not 
numerically equal and there is a resultant 


CAPACITY AND SELF-INDUCTION TO BALANCE EACH OTHER ON CIRCUITS, MICROPARALS OR HENRIES.* 


Frequency. 1 3 8 4 5 6 7 8 9 10 

15 112.58 56.29 87.53 28.15 22.52 18.76 16.08 14.07 12.51 11.258 

20 68 . S28 81.664 21.109 15.883 12.666 10.555 9.047 7.916 7.088 6.8828 

25 40.528 20.264 18.509 10.182 8.106 6.755 6.789 5.066 4.508 4.0628 

83 28.259 11.629 7.419 6.815 4.652 8.877 8.323 2.907 2.584 2.8259 

40 15.881 7.915 5.277 8.958 3.166 2.638 2.262 1.979 1.759 1.5881 

60 7.086 8.618 2.845 1.739 1.407 1.173 1.005 0.889 0.782 0.7086 

80 3.958 1.979 1.819 0.969 0.782 0.659 0.566 0.495 0.489 0.3958 

100 2.588 1.266 0.844 0.688 0.507 0.422 0.369 0.816 0.281 0.2588 

130 1.498 0.749 0.499 0.875 0.200 0.249 0.214 0.187 0.166 0.1498 
i 


Frequency. 11 12 18 14 15 16 17 18 19 20 
15 10.285 9.38 8.66 8.04 7.505 7.085 6.622 6.255 5.925 5.629 
20 5.757 5.2775 4.8714 4.5285 4.222 8.958 8. 7252 8.518 8.8830 8.1664 
25 3.684 8.8775 8.1175 2.8945 2.702 2.583 2.3840 2.2515 2.1880 9.0264 
33 2.114 1.9885 1.7891 1.6615 1.551 1.4585 1.8682 1.292 1.2242 1.1629 
40 1.439 1.8190 1.2179 1.1310 1.055 0. 9695 0.9812 U.8796 0.8882 0.7915 
60 0.689 0.5865 0.5412 0.5025 0.469 0.4445 0.4189 0.3910 0.3708 0.8518 
80 0.859 0.8205: | 0.8044 0.2880 0.264 0.2475 0.2828 0.2195 0.2088 0.1979 
100 0.2308 0.2110 0.1948 0.1810 0.169 0.1580 0.1490 0.1405 U. 188% 0.1266 
180 0.1862 0.1245 0.1152 0.1070 0.0096 0.0085 0.0882 0.0830 0.0788 0.0749 

a a a a O a 


* Table compiled by Dr. A. C. Crehore. 


The occurrence of resonance as described 
above takes place when the resistance, in- 
ductance and capacity are independent of 
the current flowing through them and of 
the potentials existing at their terminals. 


reactance in the circuit of small magni- 
tude. This phenomenon is commonly 
troublesome rather than useful and upsets 
regulation. True and complete resonance 
can occur only with sinusoidal currents 
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and electromotive forces. The diagram 
of currents and electromotive forces in a 
circuit, as shown in Fig. 1, is given in 
Fig. 2, where resonance does not exist. 

The condition of resonance is being ap- 
proached and the potentials at the termi- 
nals of the inductance and of the capacity 
exceed numerically the impressed electro- 
motive force or E. Fig. 3 shows the con- 
ditions when resonance exists, which may 
be brought about by decreasing the ca- 
pacity or the inductance in Fig. 2. 

The potential at the terminals of the 
non-inductive part of the circuit is I r and 
can never exceed the impressed electromo- 
tive force; the potential at the terminals 
of the inductance or the capacity may 
greatly exceed the impressed electromotive 
force, although not necessarily so—depend- 
ing on whether the inductance is large and 
the capacity small, or vice versa. 

It is assumed that the resistance, in- 
ductance and capacity are each concen- 
trated, as compared with distributed. Part 
of the resistance may be located in the 
inductance and in the leads, but in any 
case r is the total ohmic resistance, L the 
total inductance and C the total capacity 
(in series) in the circuit. Distributed re- 
sistance, inductance and capacity occur in 
long lines used for transmission, and the 
theory of this case will be mentioned 
below. 


The phenomenon of resonance may oc- 
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Fie. 4.—Branca Circuits IN Waica Reso- 
NANCE Is PosstBLeE. 


cur to a degree in circuits energized by 
non-sinusoidal currents and electromotive 
forces. Any complex periodic function 
may be resolved by Fourier’s theorem 
into its simple sinusoidal components; if 
the half waves of the complex function 
are symmetrical, as they are when the cir- 
cuit is energized by a generator, the com- 
ponents are of frequencies which have 
the proportion 1:3:5:7:9, ete. It may 
occur that a circuit is resonant to the 
fundamental frequency or to one of its 
harmonics. It is not uncommon in labora- 
tory work to employ circuits tuned for 
resonance at the fundamental or generator 
frequency in order to secure currents as 
nearly sinusoidal as possible. Tuning a 
circuit for resonance at the frequency of 
one of the component partials in a com- 
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plex wave increases the relative magnitude 
of that partial and produces the effect in 
the resultant complex wave of suppress- 
ing the other partials (or components). 
Tuning for resonance at the fundamental 
frequency tends to simplify the resultant 
toward a pure sinusoidal wave. But tun- 
ing for resonance at the frequency of one 
of the upper partials tends to increase 
the distortion of the resultant wave from 
a pure sinusoidal one, because the magni- 
tudes of the partials decrease with their 
Increase in frequency, and the upper par- 
tial is usually the weakest. This is not 
invariably true, for waves have been found 
with the fifth partial of greater magnitude 
than the third, for example; but this is 
not often true of the seventh and ninth. 
The partials above the seventh are al- 
most always so small as to be negligible. 

There is another class of circuits in 
which a phenomenon akin to resonance 
may occur and which is sometimes called 
resonance. This class consists of branch 
or multiple circuits, constituting a net- 
work of three or more closed circuits, one 
of which circuits may be resonant at the 
frequency of the impressed electromotive 
force. The case to be considered will be 
such a circuit which does not include the 
generator or source of impressed electro- 
motive force. If a circuit which includes 
the generator is resonant the problem in- 
volves the theory of the former case of a 
simple series circuit. Take the simplest 
case, in order to bring out the actions most 
clearly, of such a circuit as shown in 
Fig. 4. 

Ohm’s law extended to include alter- 
nating current parallel circuits is ex- 
pressed 

= EY (6) 
where Y is the sum of the admittances of 


the circuits in parallel. The complex ex- 
pression for Y is 


Y=g+jb=. 


r— jz 


If the impedance of the upper branch 
in Fig. 4 is K, = r, — j z, and of the 
lower branch is K, = r, + 7 z, the sum 
of the admittances is 


Y=¥,+¥ = ( 


The current in the upper branch is 


L = EY, (9) 
and the lower branch 
e = EY, (10) 


The total current is 
I=, + I =E (Y, + Y,) (11) 
When the imaginary part of equation 
(8) is zero, the current I and the im- 
pressed electromotive force E are in phase 
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and the power-factor is unity. This con- 
dition is given by 


my : 
T +. af re + 2 (12) 
or 
= r+ + a re + 2,\* 3 (1; 
i=; a | — 3 


A special solution of (13) occurs when 
r, = r, and the result is 

t % == 1,7 or z, = 2, (14) 
When r, = r, and z, = z, the values 
of L and C may be taken from Crehore’s 


Fie. 5.—CURRENT AND POTENTIAL DIAGRAM 
OF BRANCH Circuits NoT IN RESONANCE, 


table as for simple series circuits. - A 
potential and current diagram is shown 
in Fig. 5 when resonance does not exist. 
It will be observed that I, and I, are 
neither greater than I, and that E and I 
are not in phase. When resonance exists 
the component currents may, although not 
necessarily, be greater than the resultant 
current I. The diagram of a resonant case 
is shown in Fig. 6. 

In this case I, and I, are greater than 
I, the resultant current. There is an os- 
cillation of energy between the magnetic 
field and the electric field, as in the series 
circuit, of double the frequency of the 
impressed electromotive force. It should 


r 58 

“pyatlaype © 0 
be noted, in comparison with resonance 
in the series circuit, that the addition to 


a given circuit of a branch circuit, thereby 
producing resonance, does not increase the 


ei ER ay ee EEN ae ee eee 
pails «+ a) T (53 Hzr rit z) (8) 


current or the stresses in the previously 
existing circuit, but it may reduce the 
total external current delivered to the sys- 
tem. Resonance in parallel or multiple 
circuits rarely occurs to excess and when 
it occurs to a moderate degree is often 
useful. Artificial phasing devices are often 
useful in increasing the power-factor of a 
circuit and thereby improving regulation ; 
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if the power-factor were brought to unity 
the circuit might be termed resonant in 
the sense in which parallel circuits become 
resonant in the manner outlined above. 

These two kinds of resonance and their 
uses and dangers may be summed up as 
follows: 

In constant potential circuits series res- 
onance is dangerous owing to the exces- 
sive currents and potentials which may 
arise; parallel resonance is not dangerous 


and is frequently useful in raising the ` 


Fi. 6.—CuRRENT AND POTENTIAL DIAGRAM 
OF BRANCH CIRCUITS IN RESONANCE. 


power-factor and minimizing the induc- 
tive drop—artificial condensances for use 
in shunt with reactances are employed 
commercially. 

In constant-current circuits series res- 
onance is not dangerous and may be use- 
ful in keeping the power-factor high; 
parallel resonance is dangerous owing to 
the excessive potential which may exist at 
the terminals of a multiple section of a 
circuit and to the excessive currents which 


may exist within the multiple section. 
(To be concluded.) 


An Electric Train Test. 


A test was made on Monday evening, 
May 7, by students taking the course in 
electric railways at the Polytechnic Insti- 
tute of Brooklyn, Brooklyn, N. Y., of one 
of the Brooklyn Rapid Transit Company’s 
elevated cars. This car was run over the 
Fifth avenue line from the yards at Thir- 
ty-sixth street over the Brooklyn bridge 
to Manhattan, back to Sixty-fifth street, 
and thence to the yards, the car leaving 
the yards at 9.30 P. M. 

The test was made by means of a new 
instrument resulting from the thesis work 
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of J. S. Hewlett and G. M. McCarty. 
A roll of paper ten inches wide is caused 
to pass, by the motion of the car, under 
pencils, which record the line voltage, mo- 
tor current, wheel revolutions, the speed 
of the car and time. In addition, records 
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of the equipment is a Weston tachometer, 
which, by means of a voltmeter, indicates 
directly the speed of the car. 

One result of the test was the demon- 
stration of the superiority of the Westing- 
house unit switch control over the older 


Wiring Test CAR FOR EXPERIMENTAL RUN. 


were taken of the peaks of line current 
when accelerating, and also the peaks of 
the motor voltage at the same time. 

This instrument was devised at the sug- 
gestion of Mr. Sydney W. Ashe, who is 
in charge of the instruction in electric 


forms of Westinghouse upright control and 
various methods of hand control. The 
acceleration given with the new control 
was extremely smooth. 

Much of the success of the test was due 
to the cooperation of the various depart- 


INTERIOR OF Test CaR SHOWING RECORDING APPARATUS. 


railways at the Polytechnic Institute. Con- 
siderable trouble has been met heretofore 
in obtaining satisfactory results with the 
test sets available. The new instrument 
worked most successfully, giving complete 
and accurate data. Among other features 


ments of the Brooklyn Rapid Transit 
Company. It is purposed to conduct a 
number of similar tests on other cars be- 
longing to the company. These tests are 
being made under the direction of Mr. 
Ashe. 
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The Last Link of the All-American Pacific Cable. 


TRIP which includes a tour of the 
world is in itself sufficient to excite 
considerable curiosity and expecta- 

tion, but, coupled with the knowledge of 
work to be done among, and with the as- 
sistance of, people to whom such work is 


A CHINESE RESIDENCE EN ROUTE. 


entirely new and novel, it becomes positive- 
ly fascinating. 

This was how matters stood when, on 
August 4, 1905, the writer left New York 


\ 
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By Lewis G. Martin. 


lowed was meagre, but great faith (es- 
tablished by previous observation) in the 
ingenuity of the Chinese quieted all mis- 
givings regarding difficulties likely to be 
encountered, and subsequent events proved 
that this confidence was not misplaced. 
After an interesting trip through Can- 


ada down the Pacific coast to San Fran- - 


cisco, and a record trip across the Pacific 
in the Steamship “Siberia,” touching at 
Honolulu, Midway Islands, Yokohama, 
Kobe and Nagasaki, Shanghai was reached 
on September 8. The call at Midway 
Islands was made in order to allow Mr. 
E. H. Harriman, the railroad magnate, 
who was on his way to Japan, to receive 
and send despatches, and an opportunity 
was given the writer to visit the cable sta- 
tion there. 

The island on which the cables are land- 
ed is one and three-quarter miles long 
and at its broadest point seven-eighths of 
a mile across. It is quite flat and a sandy 
waste. A more cheerless and lonesome 
spot can not be imagined (and the islands 
were seen at their best on our visit), but 
all that possibly could be done for the 
comfort of the cable staff has been done 
by the Commercial-Pacific Cable Com- 
pany. The offices and quarters are sub- 
stantial buildings of steel and concrete 
construction and fitted with all modern 
conveniences, including acetylene gas for 


islands. Good fishing, shooting and boat- 
ing are to be had, and are the popular 
forms of recreation and sport. | 

The principal work to be done at Shang- 
hai was to lay a two-inch galvanized 
inserting cast-iron 


wrought-iron pipe, 


CHINESE GRAVES—WHAT THE CABLE 
LAYERS MEET. 


junction boxes every one-eighth of a mile, 
and to place therein a four-conductor cable. 
The cable was manufactured by the Okon- 
ite Company, Limited, of New York, in 
accordance with specifications drawn up 
by the Commercial-Pacifie Cable Com- 
pany, the prime features of which were: 
weight of conductor, 116 pounds per mile; 
thickness of wall of insulation, three-thir- 
ty-seconds-inch, each conductor taped and 
leaded, and then leaded over all; insula- 


A CaBLE GANG UNREELING LEAD-SHEATHED CABLE AND ROLLING REEL ALONG EMBANKMENT. 


for Shanghai to lay an underground cable 
for the Commercial-Pacific Cable Com- 
pany, to connect its Manila-Shanghai sub- 
marine cable with the cable office in the 
international settlement of Shanghai. In- 
formation concerning the route to be fol- 


lighting purposes, and are most comfort- 
ably furnished. A detachment of twenty 
United States marines, commanded by a 
lieutenant, is quartered on the island, and 
with the cable staff, numbering about 
seventeen, forms the population of the 


tion resistance to be not less than 1,700 
megohms per statute mile at sixty degrees 
Fahrenheit, and conductor resistance not 
to exceed eight ohms per statute mile at 
the same temperature. 

Some novel features presented them- 
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selves in connection with the work, as 1.8 
miles of the line had to be laid in the 
international settlement of Shanghai, ten 
miles along the embankment of the Shang- 
hai-Woosung forts section of the Shang- 
hai-Nanking Railroad, and 2.65 miles in 
the open country from Woosung forts to 
opposite the Chinese city of Pao-Shan, 
where the submarine cable is landed. 

There was nothing out of the ordinary 
in the way of or the facilities for accom- 
plishing the laying of the pipe line and 
cable through the international settlement. 
Means of transportation were 
plentiful and good, and the 
coolies, by the time this end of 
the line was reached, were well 
broken in. 

Along the line of the railroad, 
and in the open country, however, 
things were not quite so easy. The 
only two ways of getting material 
to the railroad embankment were 
by means of narrow creeks which 
cross the railroad at more or less 
frequent intervals, or by the rail- 
road itself. The creeks were all 
right for the lighter material, 
such as lengths of pipe, but of no 
use for heavier material, such 
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It was a sight not soon to be forgotten 


to see the villagers along the line of the 


railroad turn out en masse and view with 
astonishment and wonder what must have 
been to them the mysterious doings of the 
foreign devile. Numerous questions were 
asked of the Chinese foreman and coolies, 
and undoubtedly many strange replies giv- 
en, for the whole proceeding was as much 
an enigma to those questioned as to the 
questioners. 

In the open country the reels of cable 
were rolled over indifferently made roads 
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posite side of the track or street from 
which the trench was to be dug, and then 
carry it bodily across the track or street 
and lower it into the trench; but all fears 
were allayed when he said he intended to 
have between two hundred and three hun- 
dred coolies on the job and would put a 
sufficient number on the pipe so that ~ 
harm could arise. As a matter of fact, 
the vast majority of the pipe was laid in 
this way and in an exceedinglv satisfac- 
tory manner. 

The Chinese coolies proved themselves to 
be, under proper supervision, ad- 
mirable workmen, quick to learn 
and appreciate, not afraid of hard 
work or long hours, and good 
natured and contented. There 
were at one time 266 coolies on 
the job, and the record day was 
4,000 feet of completed work, not 
bad when one considers that the. 
digging implements consisted of 
an adze-shaped hoe, a one-prong 
fork, ordinary field rakes and toy 
spades; and the vast majority of 
| the men had either only the one 
|; or the other of these. 

1 Several had to be 


bridges 
crossed and no difficulty was ex- 


Coo.tes LiFTINe WRouGaT-IRoN PIPE-LINE IN ONE SECTION AND DEPOSITING IN TRENCH. 


as reels of cable, owing to shallow water 
and want of facilities for hoisting, and 
the impossibility of rolling the reels along 
the embankment foot-path, which was in 
poor condition and only three feet wide. 
It was necessary, then, to enlist the sym- 
pathy of the railroad authorities who, at 
great inconvenience to themselves (they 
were working night and day. on their 
Shanghai-Nanking extension), lent us at 
night time, after the trains had stopped 
running, their steam crane and locomotive 
and trucks with which to place the reels. 


and foot-paths to their respective locations, 
the coolies regarding this as fine exercise 
and sport. 

The contract for the digging of the 
trench, connecting up the pipe and boxes, 
placing in position of same and refilling 
of trench, was awarded to a Chinese con- 
tractor, who proved to be reliable and 
trustworthy. After going over in detail 
with him the work to be done, consider- 
able surprise was caused by his announc- 
ing that he would join up the pipe in 
one-eighth of a mile sections on the op- 


perienced in making the contractor under- 
stand the method to be adopted or in 
having the instructions faithfully carried 
out. 

The cable was pulled in at the rate of 
one-half mile per day and in one-quarter- 
mile lengths, much time, however, being 
lost along the line of railroad in “moving 
up,” owing to the unevenness of the foot- 
path and the necessity of caution on ac- 
count of passing trains. 

When completed the cable tested elec- 
trically perfect, the results showing an 
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insulation resistance of 6,278.5 megohms 
per statute mile at sixty degrees Fahren- 
heit and conductor resistance of 7.158 
ohms per statute mile at temperature. 
From Shanghai to Woosung, a distance 
of about ten miles, two two-core armored 
cables were laid in the same trench as the 
pipe line for the German-Dutch Sub- 
marine Cable Company, and from the 
Shanghai office of the Imperial Chinese 
Telegraphs to the railroad, a distance of 
about two miles, a six-conductor lead- 
covered and steel-taped cable was laid, 
also in the same trench, for the Imperial 
Chinese telegraph administration. It was 
the writer’s privilege to meet Mr. Chow 
Wan Pang, acting general manager of the 
latter, a gentleman educated at Harvard, 
an energetic worker and fully alive to the 
needs of an up-to-date telegraph service. 
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Chinese court attendants, in which the lat- 
ter were worsted. 

During the past six months cables have 
been laid connecting Yap, in the Caroline 
Islands, and Manila, in the Philippines, 
with Shanghai, making it, with its nu- 
merous cables running north and south 
along the coast of China and across to 
Japan, an even more important telegrapnic 
centre in the Far Kast. Two cable steam- 
ers are stationed there, the Pacific and 
Stor Nordiske, which keep in repair all 
the cables in Chinese waters and vicinity. 
These steamers belong to the Great North- 
ern Telegraph Company, to whose officers, 
particularly W. Schonau, the company’s 
chief engineer in the Far East, the writer 
is indebted for valuable advice and as- 
sistance. 


It was generally admitted during the 


Vol. 48—No. 20 


rates averaging about $30 per year per in- 
strument and the unsatisfactory manage- 
ment and service, the company was, ac- 
cording to the report for the year ending 
March 31, 1905, able to pay eight per cent 
on its share capital of 350,000 taels and 
place to its reserve 45,000 taele. 

The electric lighting of the settlement, 
in the hands of the municipal council, 
would, if it were not for frequent failures 
of the service, be fairly satisfactory. Many 
and curious are the reasons given for 
such failures, and they afford chronic 
grumblers ample opportunity to give vent 
to their feelings in the newspapers. 

An electric car system covering the en- 
tire settlement and suburbs is promised 
for the near future. All but a few minor 
details having been arranged, work should 
be commenced very shortly. A Scotch 
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To Mr. F. N. Dressing, chief superin- 
tendent of the administration, I am i» 
debted for many courtesies. 

Along the railroad the German-Dutch 
cables were laid out in true submarine 
style from the end of a truck hauled by 
a locomotive, much to the amusement of 
the coolies engaged and the surprise of 
villagers en route. 

On December 18 work had to be sus- 
pended owing to anti-foreign riots in 
Shanghai, but was resumed again on De- 
cember 21, when it was quite evident there 
was no further cause for alarm. ‘The 
cause of the trouble was a dispute in the 
mixed court some days previous between 
the British assessor and Chinese magis- 
trate over the disposition of a Chinese 
lady and some girls she was accused of 
having kidnapped, which led to a hand- 
to-hand fight between the European and 


writer’s stay in Shanghai that the boycot- 
ting of American goods was practically 
over, but there is considerable feeling 
against the United States for the manner 
in which the Chinese are treated by the 
United States authorities. 

There is a growing telephone company 
in the international settlement which, how- 
ever, can not, from a prompt and reliable 
service point of view, be called a pro- 
nounced euccess. Construction work is 
carried on in the crudest possible man- 
ner, inviting trouble and disaster, which is 
all the more a pity because, with a tele- 
phone system run on modern lines, the 
possibilities are enormous. At present 
there are about 2,000 telephones in use, 
which, considering the population of 
Shanghai (including the Chinese city and 
French concession), roughly estimated at 
1,000,000, is ridiculous. With the low 


firm has secured the necessary franchise, 
so that in all probability contracts. for 


material and supplies will go to Great 
Britain. 7 


On December 30 the homeward journey 
was commenced, and short visits to Hong 
Kong, Singapore, Penang, Colombo, Aden, 
Suez, Port Said, Naples, Genoa, Paris, 
London and other parts of England and 
Ireland completed a trip full of interest 
from first to last. 


New York Electrical Society. 

The next meeting of the New York Elec- 
trical Society will be held at the Edison 
Auditorium, 44 West ‘Twenty-seventh 
street, New York city, Wednesday, May 
23. 

Mr. S. B. Behr will deliver an address 
on “A Monorail Solution of the Rapid 
Transit Problem,” and Mr. Max Schmidt 


will discuss “The Moving Platform in City 
Transportation.” 


May 19, 1906 


A TELEPHONE RELAY.: 
BY JOHN TROWBRIDGE. 


In histories of the invention of telegra- 
phy much stress is placed upon the inven- 
tion of the telegraphic relay; for it seemed 
doubtless to Joseph Henry and to Morse 
a complete apparatus for indefinite exten- 
sion of the telegraph over land. In the 
progress of the telegraphic art, due to bet- 
ter lines and improved instruments, the 
telegraphic relay has lost the preeminent 
position it once occupied in men’s minds; 
and the long discussions in the various 
treatises on the development of the art of 
telegraphy, in regard to the priority of 
the invention of the relay, have ceased 
to interest practical electricians. 

It is natural, with the introduction of 
telephony, that attention should be di- 
rected to an analogous problem, that of the 
telephonic relay; a far more difficult prob- 
lem than the telegraphic relay; and the 
future historian of the progress of tele- 
phony will find it difficult to analyze the 
work of hundreds of inventors who have 
sought to solve the problem. 

When we consider that the telegraphic 
relay merely responds to one throb, so to 
speak, one inarticulate impulse, while a 
telephonic relay must reproduce the whole 
range of the human voice, we begin to 
realize the demand that the invention of 
such a relay must make upon both scien- 
tific knowledge of sound and of electricity 
and magnetism; and above all, upon me- 
chanical skill. It does not, therefore, seem 
inappropriate to discuss in the American 
Journal of Science, which contains much 
of the work of Joseph Henry, some scien- 
tific points in connection with a telephonic 
relay. 

The earlier inventors who attacked the 
problem naturally thought of the simple 
device of applying a microphonic contact 
immediately to the vibrating diaphragm 
of a telephone, hoping to repeat the almost 
infinitesimal vibrations of this diaphragm, 
and to give them an increase of energy by 
a local battery. This attempt is an appli- 
cation pure and simple of the principle of 
the telegraphic relay and therefore marks 
no progress in the art; for it was not new 
in principle and furthermore it did not 
work. The application of the microphonic 
contact loaded the diaphragm at its most 
sensitive point and thus prevented the vi- 
brations which one sought to repeat; more- 
over, the vibrations of the diaphragm are 
too minute to cause a sufficient agitation 
of the microphonic contact. 

The next step in the mind of the in- 
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ventor was to endeavor to increase the vi- 
bration of the centre of the telephonic dia- 
phragm by a lever. This arrangement 
was found to be inoperative, for the short 
arm of the lever exercised a prejudicial 
pressure on the vibrating diaphragm; 
moreover, the fundamental vibrations of 
the lever were superposed on the vibra- 
tions of the diaphragm, thus completely 
confusing speech. | 

It was perhaps natural to suppose that 
a number of microphonic contacts placed 
on a number of telephonic diaphragms, the 
telephones being arranged one after the 
other in tandem, might gather, so to speak, 
the slight vibrations of each and throw 
them in a united volume upon the relay 
line. This chorus arrangement, however, 
is also a failure; for the united speech is 
confused ; much as if a number of persons 
singing the same note, some through the 
nose and others imperfectly, should under- 
take to transmit the note through a num- 
ber of telephones. The imperfection of 
each microphonic contact disturbs the 
final result. | 

It must be remembered that the tele- 
phone is after all an imperfect instrument 
and its wonderful adaptiveness is greatly 
aided by the human brain, which catches 
at the connection of thought. This can 
be seen if individual words are transmitted 
without context. It will be found that 
the call girl will ask you to repeat such 
a collocation as “superstitious zoological 
veneration.” Moreover the amount of en- 
ergy utilized in the telephone is extremely 
small; most of the energy of the currents 
which actuate it and transmit speech is 
dissipated in heat. Some observers think 
that less than one per cent of the energy 
of such currents is transformed into sound- 
waves. We see, therefore, that the problem 
of the telephone relay calls for all our 
electrical and mechanical aids to preserve 
and to transmit this small percentage. 

Since mechanical enlargement of the 
vibration of the telephonic diaphragm by 
levers is out of the question, the next more 
promising step seemed to be the bringing 
in, so to speak, of electromagnetic energy, 
and it has been proposed to cause the 
telephonic currents on the circuit to be 
relayed, to react by induction on a neigh- 
boring circuit at several points. This 
method gets rid of mechanical pressure on 
the vibrating diaphragm of the telephone, 
and substitutes an electrical pressure with- 
out any visible connection between the cir- 
cuits. This method also is ineffective. It 
has, however, a certain analogy in another 
and more successful attempt to utilize an 
invisible and intangible magnetic effect 
without bringing a mechanical pressure 
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on the telephonic diaphragm ; this method 
consists in causing the telephonic currents 
to disturb a piece of iron, a balanced mag- 
net, or a suspended coil in a strong mag- 
netic field such as is found at the centre 
of an electromagnet or between the poles 
of a strong permanent magnet. 

The principle of this method is that of 
the siphon recorder, the invention of Lord 
Kelvin, which is used on ocean cables. 
Since the current on the cable is very 
feeble, and can not work ordinary tele- 
graphic instruments, some method must 
be used to magnify or to record the sig- 
nals. The method adopted by Lore Kel- 
vin was that of a delicately suspended coil 
so placed between the poles of a powerful 
magnet that when the feeble currents 
passed through this coil it oscillated; for 
the feeble currents animated the coil, mak- 
ing it an electromagnet, the poles of which 
sought the poles of the powerful stationary 
magnet. Thus a very feeble electrical cur- 
rent could be detected by the powerful 
magnetic influence to which it was sub- 
jected. Here we have a mechanical move- 
ment, the movement of a vibrating system, 
produced without the intermediation of 
visible connecting parts. The same prin- 
ciple has been adopted in many forms of 
instruments for detecting and measuring 
electrical currents, both in Jaboratories 
and in commercial electrical installations. 

It has, therefore, occurred to many 
minds that by the use of this principle of 
magnifying the vibration of moving parts 
by the reaction between the feeble cur- 
rents in such parts and the environment 
about these parts, one should be able to 
strengthen or repeat such vibrations. The 
mechanical difficulties, however, are very 
great if one endeavors to apply this prin- 


ciple to the problem of the telephonic re- 


iay. A delicate suspension such as is 
used in the siphon recorder or the D’Ar- 
sonval galvanometer is out of the ques- 
tion; and a rigid suspension prevents the 
turning movement, the seeking of the poles 
of the powerful magnet by the little coil 
which conveys the feeble currents. A cer- 
tain measure of success, however, can be 
obtained by careful adjustments in a lab- 
oratory; but the utilization of the turning 
movement of a little coil in a magnetic 
field has not yet proved of commercial use 
in telephony. 

We are apparently brought back to some 
modification of the simple principle of 
the disturbance of a powerful magnetic 
field by the effect of feeble currents circu- 
lating around coils placed in such fields. 
Suppose, for instance, that we have a hol- 
low electromagnet with another electro- 
magnet suspended above it, the iron core 
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of the suspended magnet forming a part 
of the core of the stationary more powerful 
electromagnet. The system can evidently 
be balanced in various ways; for instance, 
the suspended magnetic core can be main- 
tained in a definite position by connection 
with a telephone diaphragm; and when a 
feeble current circulates through the coil 
of such a suspended electromagnet its po- 
sition with respect to the stationary coil 
is changed. Instead of the diaphragm of 
a telephone, it is evident that a diaphragm 
connected to a microphonic contact can 
be employed. This idea can be found in 
the efforts of many inventors to construct 
a relay. Professor Dolbear has described 
a telephone which works upon this princi- 
ple; a non-magnetic diaphragm placed 
close to the pole of a permanent magnet 
carries a little electromagnet which is bal- 
anced under the influence of the elasticity 
of the diaphragm and the magnetism of 
the permanent magnet. When the voice 
causes the diaphragm to vibrate, the move- 
ments of the little electromagnet disturb 
the magnetic field, producing feeble cur- 
rents of induction in the little moving coil 
which transmit speech to a similar piece 
of apparatus. If this similar receiving ap- 
paratus of Professor Dolbear had been 
employed to modify a microphonic con- 
tact, it would have been the precursor of 
many subsequent inventions. 

Instead, therefore, of the turning or 
torsional effect relied upon to actuate Lord 
Kelvin’s siphon recorder—called “Si- 
phon” because a siphonic pen records the 
oscillations of the vibrating coil—we have 
efforts to utilize the to-and-fro thrust of 
a vibrating core of an electromagnet whose 
position in a powerful field is modified by 
the strength of the feeble telephonic cur- 
rents which circulate around the core of 
such a magnet. 

At first sight it would seem that the 
inertia of the suspended electromagnet, or 
that of its core or plunger if the coil of 
the electromagnet is fixed, would be so 
great that the motion of the microphonic 
contacts would be seriously impeded. It 
is true that the weight of the vibrating 
parts in this form of relay must be small, 


and there must not be any subsidiary vi- 


brations of the moving parts which might 
be superposed upon the vibrations due to 
the telephonic currents. It is evident that 
such subsidiary vibrations can arise if the 
moving parts are long and of considerable 
size. With a loaded microphonic contact 
we can have feeble effects or roaring 
sounds, as if the membrane of the ear is 
loaded by an obstruction. 

In this form of telephonic relay we, 
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therefore, have a microphonic contact con- 
nected with what may be called an iron 
plunger, the position of which in a mag- 
netic field is modified by changes in its 
magnetism by surrounding feeble tele- 
phonic currents. The only mechanical 
connection is that of this moving plunger 
with the microphonic contact. 

The magnetic part of a relay embodying 
the above ideas can be suitably construct- 
ed so as to perform their part to a com- 
mercial degree of perfection; the princi- 
pal imperfection of the relay arises from 
the microphonic part. Among such im- 


perfections the most notable one is the 


roaring or “growling” of the microphone 
when a strong battery is used to get the 
greatest degree of sensitiveness from it. 
This noise, which arises in great part from 
crepitations produced by heat, can com- 
pletely overpower telephonic transmission 
of speech. This crepitation is greatly en- 
hanced by the direct connection of the 
plunger or moving electromagnetic coil 
with the microphonic contact; for the 
movements in the magnetic field and the 
crepitations in the microphone get into a 
swing together, mutually aiding each 
other. This mutual action is one of the 
greatest barriers to the perfection of a 
telephonic relay in which a close connec- 
tion exists between the parts moving in 
the magnetic field and the microphonic 
contacts. To overcome this defect would 
be a great service to the art of telephony. 

It is thought by some that this crepita- 
tion noise is analogous to that of the sing- 
ing electric light arc; it can be started in 
any transmitter either by too strong a cur- 
rent or by a suitable reaction between the 


vibratory motions in the transmitter and 


the current in the telephone circuit of 
which the microphone is a part, for in- 
stance the roaring can be started by hold- 
ing a telephone connected with the cir- 
cuit directly in front of the transmit- 
ter. 

With the view of accomplishing two re- 
sults, I have constructed the following 
form of telephonic relay. These results 
to be attained are as follows: first, the 
prevention of the reaction of the magnetic 
parts on the crepitation of the microphone 
to obviate the excessive roaring or “growl- 
ing”; secondly, to provide means for a 
separate adjustment of the magnetic mov- 
ing parts and the transmitter. This sepa- 
rate adjustment is evidently highly desira- 
ble; for the part moving in the magnetic 
field may be in a suitable position for the 
greatest sensitiveness, while the micro- 
phonic contact has not a suitable contact 
pressure; and any disturbance of adjust- 


ratus disturbs the other. 
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ment of one of these parts of the appa- 
In accomplish- 
ing these results, the fact came out with 
great clearness that the separation of the 
microphonic contact by means of an air 
chamber from the magnetically moving 
parts, a separation claimed by many in- 
ventors, is inoperative unless there is a 
better sound-conducting medium between 
the microphonic contact and the vibrating 
part in the magnetic field than the layer 
of air. In fact, the layer -of separating 
air is incapable of transmitting the feeble 
vibrations of a telephone diaphragm suf- 
ficiently for relaying; while a suitable sol- 
id sound-transmitting support to the mi- 
crophone in contact with the edges of a 
diaphragm actuated by the movements in 


Fic. 1.—DIaGRAMMATIC REPRESENTATION OF 
ARRANGEMENT OF TELEPHONE RELAY. | 


the magnetic field transmits such vibra- 
tions very efficiently. This is an exemplifi- 
cation of the fact that a person partially 
deaf can hear if the vibrations are con- 
veyed to the ear by contact with the sup- 
ports of the ear. 

Considering thus the principles involved 
in the construction of a practicable tele- 
phonic relay, I have invented the relay 
described below; a relay in which the 
barrier of undesirable “growling or roar- 
ing” is obviated; and a relay which per- 
mits of the desirable separate adjustment 
of magnetic parts and microphonic parts. 

The relay consists of a small coil with 
a laminated iron core which is balanced 
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by two small diaphragms in a balanced 
magnetic field: the telephonic currents to 
be repeated or relayed enter the little coil 
and disturb the magnetic balance in the 
magnetic field. 

In Fig. 1, NS (diagrammatic) repre- 
sent the poles of the magnetic field, C the 
moving coil actuated by the telephonic 
currents to be relayed, A and B the sup- 


Fig. 2.—CHARACTER OF THE MAGNETIC FIELD. 


porting diaphragms, DE sound-communi- 
cating support of the microphonic contacts 
or transmitter. This can be a heavy disc: 
in some experiments I have used a brass 
disc one-half an inch thick and have re- 
layed loud and articulate speech. The main 
features of this relay are these: the mag- 
netic field acts both in the direction toward 
B as well as toward A. | 

Fig. 2 shows by the lines of magnetic 
filings the character of this magnetic field. 
This arrangement may be considered a 
modification of the principle of the siphon 
recorder of Lord Kelvin, in which a to-and- 
fro thrust or vibration takes the place of 
the rotating or turning effect of feeble cur- 
rents actuating a small coil suspended in 
a strong magnetic field. 

The second important principle is the 
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Fic, 3,.—FRONT VIEW OF THE SUPPORT OF THE 
TRANSMITTER. 


freedom of the central portion of the dia- 
phragm A from the pressure of the trans- 
mitter T. The third point is the transmis- 
sion of the vibrations of this diaphragm A 
by means of the sound-transmitting sup- 
port of the transmitter to the transmitter 
T. As I havc already said, the air enclosed 
in the chamber DE plays a very small 
part in'the transmission of the vibrations 
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of the diaphragm A. A proof of this im- 
portant fact is as follows: 

Fig. 3 represents a front view of the 
support DE of the transmitter, which 
in this case consisted merely of a metallic 
bar. Fig. 4 is a side view of this case. 
Here the air space between the transmitter 
and the diaphragm A is not enclosed, 
being open on both sides of the bar, which 
is connected at its edges with the dia- 
phragm A. The transmission of speech in 
this case is loud, while if the connection 
at D and E with the diaphragm is re- 
moved and the bar upon which the trans- 
mitter rests in the same position parallel 
to the diaphragm A, a very feeble sound is 
transntitted through the intervening air. 

One can, therefore, adjust the transmit- 
ter without bringing a pressure upon the 
most sensitive portion of the diaphragm 
A, its centre, and without disturbing the 
adjustment of the moving coil C. The re- 
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lay is very sensitive; it is loud, and 
the articulation good. Moreover it is free 
from the objectionable growling or enhanc- 
ing effect of the crepitation of*the micro- 
phonic contacts on the vibrations of the 
magnetic portion of the relay. I have been 
much indebted to the suggestiveness and 
mechanical skill of the mechanician of the 
laboratory, Mr. George W. Thompson. 

The engineering problems connected 
with loading telephone lines are most in- 
teresting, and when completely solved may 
obviate the use of relays and telephonic 
engineering may go through a phase analo- 
gous to that of the Morse telegraph, in 
which as I have said the telegraphic re- 
Jay is subordinate in importauce to good 
conducting lines. Nevertheless we have 
not reached this point yet, and the cost of 
a relay is practically nothing in compari- 
son with the enormous expense of a load- 
ed line. The relay, described in this ar- 
ticle, seems to me to be an important so- 
lution of the problem of the telephonie re- 
lay. 


COAL TESTING.' 
BY JOHN HOLLIDAY. 


The purchaser of a quantity of coal for 
the purpose of steam raising does not buy 
the coal for its own sake, but for the sake 
of the heat, and eventually the power that 
can be obtained from it; and if it were 
possible, it would be highly desirable that 
payment should be made on the basis of 
the quantity of heat rather than on that 
of the actual weight of the mineral as 
determined by the weighbridge. 

There are three different methods by 
which the calorific value of a fuel may be 
determined: (1) by calculation from the 
chemical analysis of the fuel; (2) by com- 
bustion on a small scale (a few grains) 
in some form of calorimeter; (3) by com- 
bustion on a large scale (a few tons) under 
a well-arranged steam boiler used as a test 
boiler. 

In order to calculate the heating value 
of a fuel from its chemical analysis, a 
reliable analysis is required, and this, wnen 
not already available, is necessarily tedious 
and expensive to obtain. Moreover, the 
leading authorities are not agreed upon 
the values to be assigned to the various 
combustible elements, nor upon the allow- 
ances to be made for possible changes of 
state during combustion, i. e., from the 
solid to the liquid and thence to gaseous 
state, nor are they agreed concerning the 
chemical combinations which exist previ- 
ous to combustion, and their effect on the 
results; whether, for instance, when hy- 
drogen and oxygen are both present they 
are necessarily already combined as water, 
or combine during combustion. 

The following are the calorific values of 
the combustible elements generally found 
in all fuels: carbon, 14,544; hydrogen, 62,- 
032, and sulphur, 4,032 British thermal 
units per pound. 

In Dulong’s method, which is commonly 
employed, it is assumed that all the oxygen 
present is combined with some of the hy- 
drogen in the form of water, so that only 
the remaining hydrogen is available for 
combustion. Taking the analysis of the 
South Wales coal given above, the available 
hydrogen = 0.045 — ee = 0.041, and 
the thermal units to be derived from the 
hydrogen are accordingly reduced from 
2,791 to 2,343. Another formula used by 
M. Ser gives the calorific value in thermal 
units of any coal as = 5,184 


Ge + 8 hydrogen J. 


1 Abstract of a paper read before the Dublin Local 
Section of the Institution of Electrical Engineers of 
Great Britain on April 5, 1906. 
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In M. Scheurer-Kestner’s paper, en- 
titled “The Study of an English Coal,” 
which appeare in the Bulletin de la So- 
ciété de Mulhouse (1888), vol. lviii, he 
compares the value of a coal as calculated 
by various formule with his own experi- 
mental result as determined by calorimeter 


thus: 


B. Th. U. 

Calculation by the formula of Dilong... 15,214 
Calculation by the formula of Scheurer- 

Kestner and Meunier Dolfus.......... 15,455 

Calculation by the formula of Cornét.... 15,613 

Calculation by the formula of Ser....... 16,682 

Experimental result by Scheurer-Kestner 15,955 


In the above figures the calorific value 
is given as that of pure coal, which is in 
accordance with the practice of continental 
authorities when dealing with coal on 
a scientific rather than on a commercial 
basis, and this accounts for the high values. 
Nor in these figures is there any. cor- 
rection made for the heat which would 
in practice be carried away as latent heat 
in the steam, which is the product of the 
combustion of the hydrogen, but which 
is retained and measured in a calorimeter. 

In 1900 Dr. Biinte published the resuits 
of a series of laboratory experiments on 
the chemical composition of almost every 
kind of coal used in Germany with the 
calculated calorific power of each accord- 
ing to the formula— 


81 C +290 (H = 2) +258—6W; 


where C = percentage of carbon; H = 
percentage of hydrogen; O = percentage 
of oxygen; S = percentage of sulphur; W 
= percentage of moisture; and he found 
that the calculated values approximated 
very closely indeed to the values of the 
same fuels as determined by calorimetric 
experiments. The committee of the Ameri- 
can Society of Mechanica] Engineers on 
the standard method of conducting steam- 
boiler trials, dated 1889, adopted Dr. 
Biinte’s formula. 

It is generally agreed that the calori- 
metric determination of the calorific value 
of a coal is more satisfactory than any 
value ascertained by calculation, for the 
ultimate constituents of two coals may be 
approximately the same in their propor- 
tion and yet be very differently developed 
in the intermediate stage of distillation. 

The determination of the exact amount 
of heat developed in chemical operations 
(generally combinations of the subjects 
under examination with air or pure oxy- 
gen) is a subject which has received con- 
siderable attention from a number of skil- 
ful experimenters, including Lavoisici and 
Laplace, Rumford, Diilong, Desprez, 
Favre and Silbermann, Andrews, Berthe- 
lôt, Thomson and others. Most of these 
devised special apparatus to test the sub- 
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stances they were studying, but none of 
them produced a simple instrument by 
which the calorific value of a complex ma- 
terial like coal could be fairly accurately 
determined without the assistance of high- 
ly skilled experts. 

In Rumford’s and Ure’s instruments 
comparatively large quantities of com- 
bustible were used, combustion being ac- 
celerated by bellows. These instruments 
are of little more than historical interest. 
The instruments of Fischer, Favre and 
Silbermann, and Swackhéfer are essen- 
tially of the laboratory class, and, con- 
sequently, of less present interest than 
the commercial instruments of Lewis 
Thompson, William Thomson and the 
Mahler bomb calorimeter. 

The Lewis Thompson instrument con- 
sists of a glass vessel which holds, when 
filled to a mark about one-third the dis- 
tance from the top, 2,000 grammes of 
water. The furnace is a copper cylinder, 
closed at one end; which contains the 
charge of two grammes of finely powdered 
coal intimately mixed with the oxygen 
mixture, composed of three parts by weight 
of potassic chlorate and one part of potas- 
sic nitrate. A cotton fusee, prepared by 
dipping it in a solution of potassic nitrate 
and drying it, about one-half inch in 
length is fixed in the centre to the extent 
of half its length. The temperature of 
the water having been accurately: taken, 
the fuse is ignited, a diving bell is fixed 
over the furnace on to the cover, and the 
whole lowered rapidly into the water, the 
stop-cock being closed. As the wick burns 
down and the coal ignites, oxygen in ex- 
cess is provided by the decomposition of 
the potassic chlorate, and the gases escape 
through holes in the bottom of the diving 
bell and in the base, and give up their 
heat to the water as they rise to the sur- 
face. The combustion takes about two 
minutes and the temperature of the water 
is raised about ten degrees Fahrenheit 
with a fair sample of coal. But certain 
corrections are necessary. The heat ca- 
pacity of the glass vessel, the copper cylin- 
der and diving bell, and the thermometer 
must be allowed for which may be equal 
to that of 200 grammes of water, which 
is equivalent to another 1,000 thermal 
units, bringing the value up to 11,000 
units. Then an allowance must be made 
for imperfect combustion, cooling losses— 
possibly another ten per cent, or 1,000 
thermal units. The cooling losses can be 
determined experimentally, but the other 
losses can not, and they will vary with 
different classes of coal, so that it is better 
to find a constant for each instrument by 
burning in it a sample of coal of known 
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heating capacity, and determining the 
value in thermal degrees of the thermome- 
ter. The rule of the inventor was to add 
ten per cent to the result of the experi- 
ment to cover all loses, but this is general- 
ly found to be insufficient. 

Several points have to be observed in 
working with this instrument. The au- 
thor of the present paper has found that 
with coals rich in hydrocarbons better re- 
sults are obtained by increasing the pro- 
portion of oxygen mixture. Anthracite 
coals and coke are only burned with diffi- 
culty, and generally leave behind appre- 
ciable quantities of unburned carbon. The 
copper furnaces oxidize rapidly and re- 
quire frequent renewals. 

Dr. F. Stohmann and Herr C. von Rich- 
enberg have developed the idea of the 
Lewis Thompson calorimeter, and have 
evolved a reliable instrument, which, how- 
ever, is so elaborated as to become a labora- 
tory rather than a commercial instrument. 

A better instrument for the purposes 
of the steam user than any of those already 
mentioned is that designed by Professor 
William Thomson, and first described by 
him in a paper read by him before the 
Society of Chemical Industry in 1886 
(Journal of the Society of Chemical In- 
dustry, 1886, vol. v, p. 581). The diving- 
bell arrangement of the Lewis Thompson 
is retained, but instead of deriving the 
oxygen necessary for combustion from 
solid salts mixed with the fuel, it is forced 
into the diving bell in the. gaseous state 
and made to impinge on the glowing fuel. 
In W. Thomson’s original instrument one 
gramme of the fuel to be tested was 
placed in a small platinum crucible sup- 
ported on a clay stand affixed to the metal 
base. The diving bell, of glass, is at- 
tached to the metal base by springs. Oxy- 
gen is supplied from an outside source to 
the copper tube, which fits loosely in the 
elongated stem of the diving bell, a wa’ 
joint being made by a piece of good india 
rubber tubing, which permits of the copper 
tube being raised or lowered in the diving 
bell without allowing water to enter the 
bell. The products of combustion and 
excess oxygen escape through the holes 
in the metal base, and the bubbles of gas 
as they rise through the water are broken 
up by wire screens, and the heat they con- 
tain is thoroughly transmitted to the wa- 
ter. The water is contained in a glass 
vessel, which is protected from draughts 
by a metal casing. : 

The author has made several modifica- 
tions of Professor Thomson’s instrument, 
with a view to rendering it more self-con- 
tained and reliable in working. The outer 
metal case is replaced by a glass cylinder, 
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which allows the progress of combustion 
to be watched, and the whole is mounted 
on a stand provided with leveling screws 
and a support for the calorimeter ther- 
mometer, and a second thermometer to 
show the air temperature. A stirrup is 
affixed to the base, which allows the whole 
apparatus to be used as an agitator, and 
a bayonet joint is used to secure the bell 
to the base instead of springs. A stirrer 
fixed on the end of the oxygen pipe allows 
the fuel to be raked, so that none of it 
escapes contact with the stream of oxygen. 

An instrument which has recently found 
much favor is the bomb calorimeter, origi- 
nally invented by M. Berthelét and im- 
proved by M. Mähler. In this a new prin- 
ciple is employed. The fuel to be tested 
is carried on a platinum dish and en- 
closed in a steel bomb, into which is in- 
troduced at a high pressure sufficient oxy- 
gen gas for combustion. The bomb is 
inserted in water in the calorimeter, and 
fired by an electric spark. The products 
of combustion are allowed to escape 
through a coiled tube closed by a tap, and 
it can be arranged to collect them for 
analysis. The apparatus gives good results 
in working, but requires delicate manipu- 
lation, and is necessarily expensive. 

In view of the extensive and extending 
use of gas engines and producer gas, men- 
tion must be made of the Boys gas calorim- 
eter, the apparatus prescribed by the 
Metropolitan gas referee for the calorific 
test of gas supplied in London. This ap- 
paratus, devised by Professor C. V. Boys, 
was described by him in a paper read be- 
fore the Royal Society on December 7, 
1905. The gas, measured by a test meter 
and regulated by a pendulum governor, is 
delivered to the pair of burners which are 
fixed in the base of the instrument. The 
burners are surrounded by a chimney 
which is encircled by a series of Clarkson 
tubes, these again by a ring of non-con- 
ducting material encircled by a second ring 
of Clarkson tubes, and the whole enclosed 
in a light metal casing which is an easy 
fit in the outer case; in the cover of the 
case are the water inlets to and the exit 
from the Clarkson tubes through which 
the cooling water circulates. ‘The air sup- 
ply is through holes in the base; the prod- 
ucts of combustion pass through the chim- 
ney into the lower part of the water out- 
let casting and over the Clarkson tubes 
to the gas outlets. The water supply is 
maintained at constant pressure, and the 
quantity used is measured, as is also the 
quantity of water condensed, for which 
the necessary correction is made in calcu- 
lating the results, ; 

The selection and preparation of a sam- 
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ple of coal for test or analysis is a mat- 
ter of the first importance. In dealing 
with a small sample, such as might, per- 
haps, be received by post or taken in the 
course of a boiler experiment, the follow- 
ing course is recommended: the sample is 
spread out on a clean metal plate, and all 
the larger lumps reduced to the size of 
peas. The whole is then well mixed, and 
spread out over the plate and divided by 
cross lines into four equal portions. Two 
alternate sections of these are retained and 
two rejected. The retained portions are 
then put into a sieve of about eight meshes 
to the linear inch, and all the lumps that 
will not pass through the sieve are broken 
down to do so. The process of mixing and 
halving continues till a sample of about 
one ounce is left. This is reduced by 
grinding in a mortar till it all passes 
through a sieve of thirty meshes to the 
linear inch. If the fuel is an anthracite 
coal or coke, it is necessary to pass it 
through a still finer sieve of, say, sixty 
meshes to the inch before burning it in 
the calorimeter. The sample of about ten 
grammes is then put into a drying bottle, 
weighed, and dried at a temperature not 
exceeding 220 degrees Fahrenheit, the 
process being continued till no further al- 
teration in weight is found. The weight 
lost will give the moisture in the fuel as 
received. A portion of the sample, one 
to two grammes, is then weighed in a 
porcelain crucible and burned to destruc- 
tion in a muffle furnace, and the remain- 
ing weight gives the ash or incombustible 
in the coal. The calorimeter samples are 
then taken from the drying bottle, which 
should be kept well stoppered to prevent 


oxidation of the coal, which is sometimes . 


active with coal in a finely divided state. 
The importance of careful sampling can 
not be too much emphasized, and no analy- 
sis or calorific determination should be 
accepted unless evidence is forthcoming 
that this point has been properly observed. 

Let us now consider in what respects 
other than its calorific power the value 
of coal varies. First, as regards size, it 
is well known that the slack or dust from 
any coal commands but a small price com- 
pared with that of the large coal produced 
with it. The variation in calorific power 
may be very slight, but it is generally 
found that at the pit’s mouth large coal, 
which will pass over a screen of two-inch 
mesh, will command nearly double the 
price of the coal that passes through the 
screen, and in some cases the difference 
is much greater. This difference is main- 
ly due to the fact that small coal does not 
burn well in ordinary furnaces with fixed 
bars. The small particles of coal soon 
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close up the airways between the bars, and 
a fair rate of combustion can not be main- 
tained. With the blocking of the airways 
the bars soon miss the cooling effect of 
the air passing over them, and get over- 
heated and sometimes melted down. The 
difficulty is met by the use of mechanical 
stokers, rocking bars, etc., of which the 
number and variety is legion. They de- 
pend for their commercial success largely 
on their ability to evolve the heat con- 
tained in the small coal or slack as effi- 
ciently as the heat would be evolved in a 
plain hand-fired furnace with the large 
coal from which the slack might have been 
produced. Small coal is also successfully 
burned in fixed grates of special construc- 
tion in which the bars are artificially cooled 
by water, as in Pinét’s furnace, or by the 
use of a steam jet with special bars, as 
in Meldrum’s furnace. The late Mr. Bryan 
Donkin was a strong advocate of the use 
of small coals, and was fond of quoting 
cases in which the fuel bills had been 
reduced from fifty to ninety per cent by 
the use of dust and refuse fuels, but he 
did not always make a fair allowance for 
the increase in the other expenses of rais- 
ing steam, which have a nasty trick of 
knocking the gilt off the gingerbread of 
such economies. The fact, however, re- 
mains that small coals are generally of a 
much higher calorific value as compared 
with large coal than the respective prices 
would lead one to expect, and it is to the 
advantage of the steam user to make use 
of such fuels whenever he can do so. 

The character of the clinker formed, the 
comparative smokelessness, are among the 
features to be considered when comparing 
one coal with another, and the testing 
of different coals in a standard boiler under 
standard conditions is, perhaps, the only 
reliable method of arriving at a decision on 
such points. 

There is a further property of coal which 
materially affects its value for the purpose 
of steam raising—that is, the speed at 
which it can be burned, or the rate at 
which it can be made to yield the energy 
stored in it. Where boiler power is inade- 
quate it is possible that the adoption of a 
quicker burning fuel may prevent or post- 


. pone the expenditure of capital on addi- 


tional boilers, or in a large installation 
may, by reducing the number of boilers to 
be kept in work, either increase the margin 
of space or reduce the size of the installa- 
tion, and thus keep down capital expendi- 
ture. A due appreciation of this feature 
will possibly justify the steam user in 
being satisfied with something less than 
the highest economy as represented by the 
amount of steam produced per pound of 
fuel. 

In conclusion, the following general 
rules may be enunciated as applicable to 
coal testing: (1) be satisfied that the sam- 
ple examined absolutely represents the 
bulk; (2) be as sure of the results of the 
examination as if you had made all the 
determinations yourself; (3) in comparing 
results, leave a fair margin for variations, 
personal equation and other variables. 
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BOOK REVIEWS. 


“The Theory, Calculation and Construc- 
tion of Steam Turbines.” Gabriel Zahikjanz. 
Berlin. M. Krayn. Paper. 180 pages. 615 
by 914 inches. 23 cuts. Price, 6 marks. 


This treatise on the steam turbine is 
reprinted from a series of articles which 
‘appeared in the journal, Die Turbine, 
1904-1905. The treatment is very analyt- 
ical, not much space being given to the 
details of the mechanical features. 


“Electric Transmission of Water Power.” 
Alton D. Adams. New York. McGraw Pub- 
lishing Company. Cloth. 336 pages. 614 by 
914 inches. Illustrated. Supplied by the 
ELECTRICAL REVIEW at $3. 


This volume consists of twenty-three es- 
says on different features of hydroelectric 
power development. Each chapter is com- 
plete in itself, some of them, indeed, hav- 
ing already appeared as studies in various 
journals. The author’s style is clear, and 
the argument is easily followed. The book 
should, be of value to all who are studying 
problems of the kind considered, and 
should be particularly useful to students, 
as the different features of each problem 
are brought out in the proper proportion. 


“Shaft Governors.” `W. Trinks and C. 


Housum. New York. D. Van Nostrand 
Company. Cloth. 98 pages. 4 by 6 inches. 
27 cuts. Supplied by the ELECTRICAL RE- 


VIEW at 50 cents. 


This number of the Van Nostrand 
Science Series is a treatise on the theory 
and practice of shaft governors. The au- 
thors, having the problem presented to 
them of designing such governors, found 
the generally used analytical treatment un- 
satisfactory. They therefore developed a 
treatment for their own purposes which 
is given here. The present volume is not 
a: complete study of the subject, as it 
covers only the statics of the problem, but 
it is intended to publish later a second 
volume. This one will probably be found 
of interest and assistance to those con- 
fronted with similar problems. 


“Gasoline Engine Ignition.” E. J. Will- 


iams. Cincinnati. Gas Engine Publishing 
Company. Cloth. 94 pages. 5 by 7 inches. 
37 diagrams. Supplied by the ELECTRICAL 
Revirtw at $1. 

This small treatise on gasoline engine 
ienition is intended to instruct dhe ordi- 
nary user of such appliances in the prin- 
ciples of electric ignition and to expiain 
to him the peculiarities of the ciTerent 
types of ignition apparatus, sv that he will 
he able to locate faults and keep the coils 
in operation. The treatment is simple, not 
too much time being spent on the theory 
of electricity and magnetism,  Oecasion- 
ally, however, a technical term is used 
without any explanation, and this may 
prove puzzling to some readers. The de- 
scriptions of the coils anl the methods 
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of using them, as well as of. the other 
ignition appliances, contain all the infor- 
mation that is needed for the care of these 
devices. 

“High-Tension Power Transmission.” Vol. 
II. New York. McGraw Publishing Com- 
pany. Cloth. 316 pages. 6% by 9% inches. 


Illustrated. Supplied by the ELECTRICAL Re- 
VIEW at $2.50. 


This is the second volume of high-ten- 
sion power transmission papers presented 
to the American Institute of Electrical 
Engineers. It contains besides others, 
those read at the International Electrical 
Congress, St. Louis, 1904. They are as 
follows: “Electrical Power Transmis- 
sion,” by Charles F. Scott; “The High- 
Tension Transformer in Long-Distance 
Power Transmission,” by John S. Peck; 
“Notes on Experiments with Transform- 
ers for Very High Potentials,” by Harold 
B. Smith; “High-Potential, Long-Dis- 
tance Transmission and Control,” by F. G. 
Baum; “American Practice in High-Ten- 
sion Line Construction and Operation,” by 
F. A. C. Perrine; “Spark Distances Cor- 
responding to Different Voltages,” by H. 
W. Fisher; “The Use of Aluminum as an 
Electrical Conductor,” by H. W. Buck; 
“Conductors for Long Spans,” by F. O. 
Blackwell ; “High-Tension Insulators,” by 
V. P. Converse; “Construction and Insula- 
tion of High-Tension Transmission Lines,” 
by M. H. Gerry, Jr.; “Some Difficulties 
in High-Tension Transmission and Meth- 
ods of Mitigating Them,” by J. F. Kelly 
and A. C. Bunker; “Pioneer Work of the 
Telluride Power Company,” by P. N. 
Nunn; “The Bay Counties Power Com- 
pany’s Transmission System,” by L. M. 
Hancock; “Some Practical Experiences 
in the Operation of Many Power Plants 
in Parallel,” by R. F. Hayward; “The 
Maximum Distance to Which Power Can 
Be Economically Transmitted,” by R. D. 
Mershon; “Some Elements in the Design 
of High-Pressure Insulation,” by H. J. 
Ryan; “Insulating Materials in High-Ten- 
sion Cables,” E. Jona. Each paper is ac- 
companied by the discussion which follow- 
ed it, and the preface of the book has been 
written by Dr. Louis Bell. 


“The Seven Follies of Science.’ John 


Phin. New York. D. Van Nostrand Com- 
pany. Cloth. 178 pages. 514 by 8 inches. 
Illustrated. Supplied by the ELECTRICAL RE- 


VIEW at $1.25. 

The title of this book may be mislead- 
ing to some, but, as the author explains, 
the expression, “follies of science,” has 
been adopted in literature, so that it is 
just as well to accept it. Science, of course, 
has no follies. The seven follies con- 
sidered in the first part of the book are 
the famous problems of squaring the cir- 
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cle, the duplication of the cube, the tri- 
section of an angle, perpetual motion, the 
transmutation of metals, the fixation of 
mercury, and the universal medicine and 
elixir of life. To these are added four 
additional follies: the perpetual or ever- 
burning lamps, the alkahest, palingenesy 
and the powder of sympathy. There are 
also a number of interesting paradoxes 
and illusions and some curious arithmeti- 
cal problems. The discussions are satis- 
factory in general, although in some cascs 
the problem is said to be unsolvable, 
though no proof is given. Some of the 
perpetual motion schemes are interesting, 
and in general the absurdity is shown, 
though in one case at least this is not done. 
The well-known scheme of causing con- 
tinuous rotation by means of a rope car- 
ried over two pulleys, one vertical side 
being submerged in water and the other 
in air, is condemned because of the fric- 
tion which will be set up. This is no 
condemnation, for, theoretically, at least, 
there need be no friction either at the 
point where the rope passes through the 
valve which holds back the water or in the 
water itself. This way of disposing of 
the problem is the less excusable, since 
the fallacy is obvious, as there is no force 
acting to force the rope upward. It is 
an interesting fact that persons endeavor- 
ing to prove to a perpetual motion crank 
that his machine will not work are fre- 
quently satisfied to say that it is contrary 
to the law of the conservation of energy. 
a criticism which is not satisfactory, for 
it is merely contradicting the man and 
not disproving his contentions. He says. 
in effect, that this law is incorrect. Tle 
does admit, however, the laws of force. 
and it is generally easy, by means of 
them, to show the error of his argument. 
Another interesting point brought out in 
the book is that made by De Morgan in 
his discussion of the nowder of sympathy. 
This powder or salve was said to be very 
effective in curing wounds, if it were ap- 
plied not to the wound itself, but to a 
bandage taken from the wound or to the 
weapon which caused it. As De Morgan 
points out, the salves used in those days 
were fearful things, and the instructions 
for applying the powder of sympathy lad 
stress upon keeping the wound clean and 
cool, a method of treatment which at that 
time must have been most effective. Na- 
ture took care of the curing if the physi 
cian kept the conditions favorable. ane 
book is written in a simple and popuiar 
style, which ean be followed by any reacer, 
No doubt it will prove interesting to a 


large number. 
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A Simple Method of Measuring 
Sparking Voltages. 

A paper was read recently before the 
Birmingham section of the Institution of 
Electrical Engineers, of Great Britain, by 
Mr. E. A. Watson, which was the outcome 
of some experiments made by the author 
to determine the length of spark cor- 
responding to various direct-current volt- 
ages. If a condenscr be connected to a 
direct-current source of supply and a 
spark-gap be so arranged that as soon as 
the condenser is charged to a certain volt- 
age it will spark across the gap, the con- 
denser will automatically continue to 
charge and discharge so long as it is thus 
connected. If the number of sparks oc- 
curring per second are noted and also the 
current flowing into the condenser, and if 
this current be divided by the number of 
sparks, the result gives the quantity per 
spark expressed in coulombs; that is to 
say, the charge. Dividing this by the 
capacity of the condenser gives the po- 
tential difference at which that spark oc- 
curred and the air broke down. 

In the arrangement used two condensers 
were placed in series, between them being 
a galvanometer or microamperemeter, and 
the spark-gap to be tested was connected 
across their outer coatings. The circuit 
was completed by means of a Wimshurst 
influence machine. In shunt to the gal- 
vanomcter was a small auxiliary spark-gap 
of about 1/100-inch opening, and between 
this and the galvanometer were two small 
choking coils containing no iron. The 
object of the auxiliary gap is to prevent 
a reverse rush of current through the 
galvanometer upon discharge of the con- 
densers, as this would give an equal de- 
flection in the opposite direction the net 
reading will be zero. Since the discharge 
from the two condensers is very sudden 
and generally of an oscillatory nature, it 
can not pass back through the galvanom- 
cter, but passes entirely across the auxil- 
lary spark-gap. The galvanometer thus 
measures only the charging current and 
gives a steady deflection. It should be 
placed symmetrically as regards both poles 
of the spark-gap and put at earth poten- 
tial, to introduce no errors due to static 
charges. 

The results obtained with this arrange- 
ment are plotted in curves and given in 
tabular form. The electrodes were balls of 
different diameters, and the condensers 
used were Leyden jars. A noticeable fea- 
ture of the curves is the falling over when 
small balls are used. This is not in agrce- 
ment with the statement that sparking 
distance is proportional to the pressure. 
The conclusion is reached that within mod- 
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erate limits the sparking voltage for any 
gap is determined by the size of the small- 
est electrode, and that the other may be 
varied within reasonable limits without ap- 
preciably affecting the result. If unequal 
sized electrodes are used it is advisable 
that the larger one be placed on the nega- 
tive pole; otherwise any advantage accru- 
ing from its use is lost. Placing it on 
the positive pole is worse than having no 
large electrode and causes brushing to-com- 
mence much sooner. 

The following table gives the most im- 
portant results of the investigation: 

TABLE OF SPARKING VOLTAGES IN 


KILOVOLTS. 
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2.0 44.1 53.0 55.6 61.0 
2.5 47.5 60.45 64.0 71.0 
3.0 50.5 64.5 70.7 80.0 
3.5 52.9 68.0 76.6 87.9 
4.0 |! 54.5 71.5 81.4 96.4 
4.5 56.2 73.6 85.7 102.9 
5.0 76.9 90.6 107.1 
5.5 79.2 95.0 112.0 
6.0 ee 99.2 
eo peaks 2. 103.2 
7.0 |discharges} 85.6 | 106.6 Disruptive 
7.5 |occu ` 87.4 Disruptive T j 
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Vanadium Steel. 

Consul Marshal Halstead, of Birming- 
ham, reports that in a paper on vanadium 
steel making, contributed by Mr. J. Kent 
Smith to the Liverpool section of the So- 
ciety of Chemical Industry at a recent 
meeting, the author stated : 

“Messrs. Willans and Robinson were 
now producing special vanadium steel al- 
loys at the rate of 800 tons per annum 
at their Queensferry works. The ferro- 
vanadium used for the manufacture of 
these special alloys was obtained from the 
Llanelly works of the New Vanadium Al- 
loys Company, in South Wales, and con- 
tained up to thirty per cent of vanadi- 
um. The chrome-vanadium stcels were 
those which showed the most remarkable 
properties, and these contained from ten 
to twenty per cent vanadium. The vana- 
dium steel industry is altogether an Eng- 
lish industry, eighty per cent of the pro- 
duction being now taken by the motor car 
and motor omnibus manufacturers of this 
country. In one case 150 axles of chrome- 
vanadium steel were ordered and are now 
running with satisfactory results, and the 
firm in question has given a repeat order 
for 400 axles of the same alloy. Chrome- 
vanadium steel has also been exported to 
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France, although an import duty of £5 
per ton has to be paid upon it. 

“The effect of vanadium upon: ternary 
and quarternary steels is to increase the 


‘resistance to both static and dynamic tests, 


a result which is partly due, in the opin- 
ion of Mr. Kent Smith, to the action of 
the metal in retarding the segregation of 
the cerbides during cooling. The highest 
test yet obtained from a chrome-vanadium 
steel, after special heat treatment, was a 
maximum breaking strain test of 103 tons 
per square inch; this steel showing at the 
same time great resistance to dynamic and 
torsional tests. This is a combination of 
properties which has never been obtained 
before, and is the peculiar feature of the 
chrome-vanadium steels. The nickel-vana- 
dium steels were of great strength, but 
showed much lower resistance to dynamic 
and torsional tests.” 


A Large Electrical Installation on 
Board Ship. 

The electrical installation to be fitted 
on the Cunard steamer, Mauritania, 
building at Wallsend by Messrs. Swan, 
Hunter & Wigham Richardson, will be the 
largest and most complete ever fitted on 
board ship. The generating plant consists 
of four sets of Parsons turbo-generators, 
made by Messrs. C. A. Parsons & Com- 
pany, and cach machine will be capable 
of producing 4,000 amperes at 110 volts. 
A large portion of the auxiliary machinery 
will be driven by electric motors, includ- 
ing sixteen forced-draught fans of fifty 
horse-power each for the stokeholds, and 
about sixty horse-power for the refrigerat- 
ing machinery. Two electric passenger 
hoists are to be fitted for conveying pas- 
sengers between the six decks, and also 
six smaller hoists for the conveyance of 
stores, mails, etc., and two large luggage 
hoists. Electric motors are to be fitted 
for raising and lowering the lifeboats, 
heaving in the sounding line and for driv- 
ing various machines in the bakery, galley 
and pantry. In connection with the ven- 
tilation of the ship there will be about 
sixty large electrically driven fans. The 
electric lighting of the ship will require 
about 5,000 lamps of sixteen candle-power. 
In addition to the usual electric bell sys- 
tem, there will be a complete telephone 
exchange. On the bridge deck there will 
be four powerful searchlights, and there 
will be two masthead and two side lights. 
In addition to this, the steam whistle 
will be electrically controlled, and all the 
watertight doors throughout will be closed 
automatically by electric connection from 
the bridge—AMechanical Engineer, Lon- 
don. 
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Electrical Patents. 


William M. Dean, Chicago, Ill., has ob- 
tained a patent (818,527, April 24) for an 


improved telephone trunking system, ' 


ELECTRICAL REVIEW 


whereby the relay still remains in operated 
position, although deprived of operating 
current through any of ite windings and 
prevents the actuation of the signal during 
conversation, 


TELEPHONE TRUNKING SYSTEM. 


which he has assigned to the Kellogg 
Switchboard and Supply Company. In 
the present invention one object is to pro- 
vide a trunk relay which is actuated when 
the connection is established at the out- 
going end of the trunk in a manner to 
prevent the operation of the disconnect 
signal at the incoming end and to operate 
the guard signal at the end in case the 
called subscriber’s line has not been con- 
nected with by the incoming end of the 
trunk and to still maintain the armature 
of the relay in actuated condition during 
conversation, although its winding is de- 
prived of operating current. A further 
object is to provide, in connection with 
a trunking system of the kind described, 
a polarized trunk relay and means whereby 
when a connection is established with the 
trunk circuit at the outgoing end the 
trunk relay armature is actuated in one 
direction, and when the connection is 
severed at that end the trunk relay is 
actuated in the reverse direction. ‘The 
invention consists in the combination with 
a trunk line adapted to connect with a 
calling telephone line at its opening end 
and with a called telephone line at its 
incoming end, a signal at the incoming end © 
of the trunk, a trunk relay at that end 
actuated by current over the trunk when 
connection is established at the outgoing 
end for preventing the operation of a 
signal, means actuated when the called sub- 
scriber responds for entirely depriving the 
relay of operating current, and means 


Roger M. Newbold, Louisville, Ky., has 
obtained a patent (819,160, May 1) for 
an improved pole-changer, which he has as- 
signed to the Adams & Westlake Com- 
pany, a corporation of Illinois. The in- 
vention relates to automatic pole-changers 
for use in connection with electric cir- 
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The invention consists in the combination 
with a shaft, of a four-pointed oscillatory 
switch, free on the shaft, a crank arm 
fixed to the shaft and having a segmental 
slot engaging an appurtenance of the 
switch, a cross-arm fixed to the shaft, a 
worm wheel loose on the shaft and having 
an annular flange, a split friction band en- 
circling the flange and fixed to the cross- 
arm, an oscillatory cam mounted upon 
the arm and located between the ends 
of the band and adapted to spread them, 
a crank arm carried by the cam and fixed 
stops in the path of the last-named crank 
arm. : 

Michael Setter, Chicago, Ill., has ob- 
tained a patent (819,085, May 1) for an 
improved strip of lamp jacks, which he 
has assigned to the Automatic Electric 


STRIP oF LAMP JACKS, 


Company, Chicago, Ill. This invention 
relates to what are commonly known as 
“lamp jacks,” and more particularly to 
lamp jacks arranged in strips or banks, 
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POLE-CHANGER. 


cuits served by a reversible dynamo and 
used in connection with devices requiring 
a uniform direction of current. One situa- 
tion in which such circuit is used is in the 
so-called “axle-generation train-lighting 
system,” in connection with which there is 
emploved a storage battery and in which 
the direction of rotation of the armature 
of the dynamo is reversed with each re- 
versal of direction of travel of the car. 


each so-called “strip” of lamp jacks in- 
volving a plurality of spring jacks or 
spring sockets, each adapted to receive & 
miniature incandescent lamp, such, for 
instance, as the lamps employed for sig- 
naling purposes in telephone exchanges and 
for other analogous purposes. Generally 
stated, the object of the invention is the 
provision of an improved, simplified and 
highly efficient strip of lamp jacks. A 
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special object is the provision of an im- 
proved construction and arrangement by 
which the body of the strip of lamp jacks 
may be made of sheet metal stamped or 
pressed into suitable form and whereby it 
will be impossible for the heat of the 
lamps to warp the front of the lamp jack 
strip or to distort or injure other parts 
of the strip of lamp jacks, as has hereto- 
fore often happened in lamp jack strips 
having the front and other portions made 
of rubber or similar material. The in- 
vention comprises a metal body having an 
integral upturned front plate provided 
with a plurality of openings, a chamber 
back of this plate, thimbles removably in- 
serted in the openings, each thimble being 
provided at its outer end with a light trans- 
mitting member, spring jacks mounted 
upon the body, and miniature incandescent 
lamps inserted in the spring jacks, the 
jacks and lampe being in the chamber back 
of the front plate, and the bulb of each 
lamp projecting into the inner end por- 
tion of one of the thimbles. 

Daniel Bacon, New York, N. Y., has 
obtained a patent (818,513, April 24) for 
an improved electromagnetic governor. 
The object of the invention is to provide 
a device by means of which the action of 
a governor in controlling the movements 
of a valve or gate or other mechanism re- 
quiring automatic control is communicated 
by means of electromagnetism, so that the 
delays and dangers usually attending the 


ELECTROMAGNETIC GOVERNOR. 


overcoming of weight, friction and other 
mechanical resistance are done away with 
and the action of the governor is thereby 
rendered more certain and instantaneous. 
The invention consists of an electromag- 
netic governor, which comprises a govern- 
ing device adapted to move at a speed 
corresponding to that of the apparatus to 
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be governed, a circuit closer adapted to be 


operated by the governing device upon 


reaching a predetermined point of high or 
low speed, an electromagnetic device 
mounted upon the controlling stem of the 
apparatus to be governed and adapted to 
turn the stem in either direction, as may 
be required to increase or diminish the 
speed of the apparatus, and means where- 
by an electric current is directed into this 
electromagnetic device in one or the other 
direction by the action of the governing de- 
vice in contacting with the circuit closer. 

Parvin Wright, -Los Angeles, Cal., has 
obtained a patent (819,195, May 1, 1906) 
for an improved electric elevator. The 
main object of this invention is to pro- 


ELECTRIC ELEVATOR. 


vide an electric elevator system of great 
economy and efficiency in operation. A 
further object of the invention is to pro- 
vide for convenient and effective con- 
trol of the operation of the elevator. An- 
other object of the invention is to provide 
means for safeguarding the system against 
any possibility of injurv thereto by sud- 
den reversal of the controller or revers- 


ing switch. Another object of this in- 


vention is to provide in an elevator sys- 


. tem of this character improved means for 


automatically arresting the movement of 
the elevator when it reaches the limit of 
its travel in either direction. Another ob- 
ject of the invention is to provide in an 
elevator system of this character means 
for arresting the movement of the elevator 
and generally for throwing the system out 
of operation upon occurrence of a slack 
cable by the sticking of the elevator in its 
descent. Another object is to provide 
means for the gradual and smooth start- 
ing of the elevator in operation. Another 
object is to provide in an elevator system 
of this character improved braking means 
for the elevator. An additional object of 
the invention is to provide for gradual 
deenergization of the motor field, thereby 


775 
avoiding possibility of injury to the in- 
sulation by the eelf-induction discharge 
from the field magnet. The elevator op- 
erating system comprises the following ele- 
ments: cable mechanism connected to op- 
erate the elevator, an electric motor con- 
nected to operate the cable mechanism, op- 
erating circuit connections for the motor, 
controlling means on the elevator cab or 
cage, and electromagnetically operated con- 
trolling devices adjacent to the motor, and 
controlling its operation and responsive to 
and controlled by the controller in the ele- 
vator cage. The electromagnetic controll- 
ing devices comprise a main switch oper- 
ated electromagnetically to close the main 
circuit of the motor, a rheostatic device 
operated electromagnetically to gradually 


_ cut out resistance in the motor circuit, and 


reversing switches operated electromag- 
netically to reverse the circuit connections 
of the motor. 

An improved ultra-violet lamp has been 
invented by Thomas B. Kinraide, Jamaica 
Plain, Mass. (817,976, April 17). The 
object of this invention is to produce a 
simple and inexpensive lamp for ultra- 
violet ray work capable of comparatively 
continuous use. It is found that in use 
the quality of the light produced by the 
usual ultra-violet lamps (operated by a 
condenser discharge) decreases as the 
lamps get heated, and the ultra-violet rays 
quickly cease on overheating of the lamps, 
so that it is practically impossible for 
effective work for any comparatively long 
period ; yet it is desirable, if not necessary, 
In many instances that the production of 
this ray shall be not only continuous, but 
substantially uniform and reliable. The 
invention consists in the combination of 
an ultra-violet lamp, an electrode, consist- 


ULTRA-VIOLET LAMP. 


ing of a plurality of thin plates clamped 
tightly together at one end and separated 
from each other at the rear thereof, the 
inner plates thereof consisting of con- 
ductors effective for producing ultra-vio- 
let rays and extending forward to consti- 
tute discharge points, and the remaining 
plates consisting of conductors effective for 
radiating heat. 
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Reviews of 


Cheltenham (Md.) Magnetic Observatory 
Registration of the Effects from Electric 
Cars Over Twelve Miles Distant. 

It has been found by Dr. L. A. Bauer, 
from a close inspection of the magneto- 
grams obtained during the past year at 
the United States Coast and Geodetic Sur- 
vey magnetic observatory at Cheltenham, 
Md., that magnetic effects are being pho- 
tographically registered daily which are 
to be ascribed to certain electric car lines 
within the vicinity of the city of Washing- 
ton. These records are obtained from the 
sensitive Eschenhagen-Edler variometers. 
The observatory is about fourteen miles 
in an air line southeast of the capital 
of Washington, in a district far removed 
from possible disturbing effects of indus- 
trial plants. ‘This site was selected be- 
cause it seemed to offer the least induce- 
ment for the penetration of electric car 
lines. At the present time no car lines 
have entered the region, though there is a 
possibility that within a few years a line 
will be constructed which will come with- 
in five miles of the observatory. At pres- 
ent the nearest one of the various subur- 
ban electric car lines of the city of Wash- 
ington which might cause disturbing ef- 
fects is twelve miles distant. The line runs 
southeast from Washington and has its 
terminal at a point twelve miles distant; 
but since it uses a double trolley all the 
way there seems to be no possibility of 
any disturbing effect from it. There is 
another line in the district, running to 
the southern boundary, which also uses a 
double trolley. There is, however, a third 
electric line running sixteen miles south- 
ward of Washington to Alexandria and 
Mount Vernon in the state of Virginia. 


There is always considerable travel on . 


this road. With the exception of a stretch 
of track of about two miles in Washington 
this line employs a single overhead trol- 
ley, the return current passing through 
the rails. The nearest point of this road 
to the observatory is twelve miles, and the 
furthest fourteen miles, making an average 
distance of about thirteen miles. Between 
the line and the observatory lies the Po- 
tomac river, one and one-half miles wide, 
into which flows the Piscataway creek, 
which reaches within two miles of the 
observatory. ‘There is a steam rail- 
road running within a mile of the ob- 
servatory. If the return currents of 
the electric line passed along the rails 
of the steam road they would have to flow 


along them for about fifty miles, and 
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then pass over clear ground for a distance 
of about one mile. It therefore seems 
probable that the effect must be due to 
current transmitted from the electric line 
through water and earth a distance on 
the average of about thirteen miles. The 


records of the variometer show that the’ 


effects of the current are felt only in ‘the 
interval when the cars are running, and 
that after 1.30 a. M. the record becomes 
smooth, as the line is shut down at this 
time. The effects also increase in accord- 
ance with the increased traffic during the 
day, and on Sundays they begin at a later 


-period than on week days, also in accord- 


ance with the car schedule. An’ exami- 
nation of the tracks of this road showed 
that the bonding is poor. Both the hori- 
zontal and vertical intensities vary, the 
former about 1-100,000 of the vertical in- 
tensity, on the average, and the latter to 
a less degree, possible because of less sen- 
sitive instruments. Occasional disturb- 
ances take place during that part of the 
night when the passenger cars stop run- 
ning, and investigation showed that dur- 
ing this period freight cars were being 
run over the line. It is intended to carry 
out a special investigation by means of a 
number of instruments mounted at vari- 
ous points.—Abstracted from Terrestrial 
Magnetism and Atmospheric Electricity 
(Baltimore), March. 
a 
Electric Lighting of Lashkar City, Gwalior, 
Central India. 

After the Coronation Durbar held at 
Delhi in 1903, where electricity was em- 
ployed as an illuminant on a large scale 
for the first time in India, the maharajah 
of Gwalior determined to give the people 
of his capital the advantage of a well- 
lighted city. A public meeting was called, 
which decided that the municipality should 
build an electric station to light the streets 
and supply energy for the public in cer- 
tain parts of the city. A three-wire, con- 
tinuous-current system was adopted with 
450 volts across the outers. The mains 
in gencral are bare copper wire carried 
overhead on tubular steel poles. There is, 
however, 2,000 yards of triple concentric 
cable used as a feeder in a portion of the 
city, and two other short lengths where 
the streets are too narrow and tortuous 
for overhead construction. The under- 
ground mains are laid on the solid system 
in earthenware troughing filled in with 
bitumen. The principal streets are light- 
ed with thirty enclosed arc lamps placed 


100 yards apart, connected five in series 
across the outers. The less important 
streets are lighted with 200 Nernst lamps 
placed at intervals of from fifty to 100 
yards. The strects were formerly lighted 
by nieans of oil lamps. In all, about ten 
miles of street have been lighted electrical- 
ly. To supply the Nernst lamps separate 
mains have been run from the feeding 
points, so that they will be unaffected by 
voltage variation due to fluctuations of the 
public supply load. The generating sta- 
tion is a stone building placed on the site 
of a disused gas plant. The engine room 
contains two high-speed engines, each di- 
rect-connected to a 120-kilowatt shunt 
generator. There are, in addition, two 
thirty-kilowatt balancers, and space has 
been reserved for the installation of a 
300-kilowatt generator and for a storage 
battery. The station is served by a five- 
ton traveling crane. The plant was put 
into service in December of last year. At 
the present time the equivalent of 4.650 
eight-candle-power lamps is connected. 
Current is supplied at the rate of eight 
cents per kilowatt-hour. The indications 
are that the plant will be successful finan- 
cially.—Abstracted from the Electrical 
Review (London), April 27. 
F 
Speed Characteristics and the Control of 
Electric Motors. 

In this second section of Mr. Charles 
F. Scott’s article he takes up the applica- 
tion of alternating-current motors to the 
driving of machine tools. The general 
characteristics of the different types of 
these motors are first explained, the pecu- 
liarity of the synchronous motor being its 
definite speed. This motor is used prin- 
cipally in large sizes. It admits of no 
speed variation unless the speed of the gen- 
erator be changed and is not self-starting. 
The induction motor is self-starting and 
normally operates at a constant speed. The 
speed may be changed by winding the pri- 
mary so as to change the number of poles 
or by introducing resistance into the sec- 
ondary. The latter method is useful in 
starting the motor, but. on account of its 
inefficiency, is not used for general pur- 
poses. Using two or more windings gives 
{wo or more fixed speeds and corresponds 
to a change of gearing. Alternating-cur- 
rent motors emploving commutators have 
characteristics similar to those of direct- 
current motors. Those of the series type 
are suitable for operating hoists and 
cranes. A feature of the electric drive 
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during the past few years has been the 
amount of designing to meet specifie con- 
ditions. Motors are made to have various 
ranges of speed with the particular torque 
curves which best fit them for operating 
different machines, and the same motor in 
electrical construction is made in different 
mechanical forms. The degree of this 
specific adaptation to particular conditions 
is most strikingly shown by comparing 
the motors which are now available with 
the standard motors of ten years ago. One 
of the large electric companies at that 
time did practically all of its stationary 
direct-current motor business with a 
“standard-snpeed” and a “slow-speed” mo- 
tor. This company now offers motors for 
a given output made in a dozen mechanical 
forms, such as open, semi-enclosed, en- 
closed, vertical shaft, with bearings for 
one or more gears, cte., and these different 
forms are wound for a great variety of 
speeds and speed ranges. For the ficld 
which was covered a few years ago by a 
dozen motors there are now hundreds, each 
adapted to particular conditions; and even 
yet cases are continually arising which call 
for new designs.—Abstracted from the 
Enginecring Magazine (New York), May. 
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Standardization of Methods and Appliances 
in Telephony. 

The standardization of telephone meth- 
ods is discussed here by Mr. F. Mce- 
Berty. Some years ago it was customary 
to select a telephone equipment by rule 
of thumb. A certain quality of trans- 
mission was decided upon, and all equip- 
ments made to come up to this. Studies 
of the percentages of conversations since 
made, together with more accurate knowl- 
edge of the costs of maintaining different 
grades of transmission, now permit a more 
accurate determination of the quality of 
transmission which is adequate and suit- 
ably economical for any locality. It 1s 
the duty of the engineer to determine for 
each locality the minimum grade of trans- 
mission permissible, for to accept a single 
standard uniformly for all cases does not 
scem to be in the direction of adequate 
planning. The engineer fails to exercise 
his funetions when he accepts unreserved- 
lv standards of performance which were cs- 
tablished under unknown conditions in 
other places. Telephonie appliances are 
not standard in the sense of being adapted 
or associated with standards of perform- 
ance. Proposals to standardize appliances 
are now generally agitated in order to re- 
duce telephonic appliances to a few types 
for uniform application. The important 
considerations tending toward so-called 
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standardizing of appliances are: reduced 
cost of manufacture, reduced quantity of 
stocks, increased promptness of supply 
and universal knowledge of uses and main- 


. tenances. These considerations are to be 


weighed against several important disad- 
vantages. The proposal to standardize is 
generally made by the manufacturer 
whose interest it is to reduce costs by in- 
creasing the quantity of his uniform prod- 
uct. Where such a standardization does 
not reduce the price to the consumer it 
falls short of the possible advantages. The 
making of a few special appliances is cost- 
ly. The making of a moderate number 
may approach the minimum possible cost, 
while a further increase of quantity will 
not greatly change the cost. This con- 
sideration indicates that special and un- 
usual appliances in small numbers should 
be avoided, except for special uses; that 
a variety of standard appliances used in 
considerable numbers may be preserved, 
and that a single type of appliance should 
be adopted for universal use only when, 
upon close study, it -is determined that 
an adequate grade of service can be at- 
tained by its use in nearly all cases. At 
the present time promptness of supply 
from stock or manufacturing is an impor- 
tant consideration, and this can be at- 
tained only if the variety of appliances be 
strictly limited. The consideration may, 
however, be a temporary one, and its 
weight can be reduced often by fore- 
knowledge and planning. The advan- 
tages arising from familiarity with tele- 
phone appliances appear both in relation 
to the public users and to the operating 
forces of the company. The public is 
strikingly incompetent in the operation of 
mechanism. Mere unfamiliarity with the 
telephone greatly retarded the spread of 
its use. The same cause operates against 
it with respect to any change, even a 
trifling one, which affects the mode of 
using it. The efficiency of the company’s 
employés is largely dependent upon their 
familiarity with the structures; and the 
existence, in a single exchange, of a variety 
of appliances for the same general pur- 
pose greatly increases the burden of edu- 


cating these forces for their work, and 
faults are. permitted in the structure be- 
cause of unfamiliarity. The lack of uni- 
formity in the board hampers the shift- 
ing about of operators, and will seriously 
impair the efficiency of the force. Lack 
of interchangeability in the telephone in- 
dustry results in misfits, which are usually 
not apparent. They are left to work their 
insidious evils unobserved. The disad- 
vantages of standardizing appliances are 
somewhat more general in their nature 
than the advantages. The most important 
of these is that standardizing prevents 
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the natural selections which operate where 
a variety of forms are present to bring the 
fittest to fhe fore. The only substitute 
for natural selection of the best in types 
naturally competing is an exhaustive study. 
and unprejudiced: judgment of all struc- 
tures which promise improvement or 
economy. Such research can be conducted 
only with great resources,-and it then 
calls for foresight and persistence. A rela- 
tive disadvantage of standardizing appli- 
ances appears in the inertia of ideas and 
of plant which results from limiting the 
types of appliances. In determining upon 
standard appliances much and often undue 
weight is given to the prevailing usage. 
Such usage will sometimes be found justi- 
fied by the fact that the appliance is the 
survivor of many, but not rarely its wide 
use rests only on conservatism and inertia. 
In so far as it is possible, the selection 
of standard appliances should be based 
upon costs rather than prices. Prices of 
new and highly efficient or patented ap- 
pliances are likely to have no fixed rela- 
tion to costs. While it is desirable that 
telephone systems should be left reason- 
ably free to improve, the engineer should 
be on his guard against waiting for new 
developments. The structure produced to- 
day will develop faults to-morrow of a 
sort peculiar to itself. The best, example 
of telephone engineering practice in ex- 
istence, which is also an example of the 
close: adherence to standard methods and 
appliances,; has been achieved almost 
wholly without invention on the part of 
the engineers who created the system. 
Their work:has been confined to inspiring 
others to invent. and selecting the most 
desirable from the product.—Abstracted 
from the Journal of the Western Society 
of Engineers (Chicago), April. 
Eea ER 6 $$ 

National. Electric Light Association. 

Arrangements have been made for a 
special train between Chicago and Atlan- 
tic City, N. J., via the Pennsylvania short 
lines, for the convention of the National 
Electric Light Association, to be held at 
Atlantic City, June 5-8. A rate of a 
fare and one-third on the certificate plan 
has been authorized for this meeting. The 
going ticket and certificates will be issued 
from June 1 to June 7, and the certifi- 
cates, when validated, will be honored for . 
return passage at one-third fare, to and 
including June 12. 

The special train will leave Union Sta- 
tion, Chicago, at 2 P. M., Sunday, June 
3, reaching Atlantic City early the next 
afternoon and in time for dinner. Tickets 
can be purchased reading “via Washing- 
ton,” allowing stop-over "at Washington, 
Baltimore and Philadelphia. 

The plan for a general exhibit of cen- 
tral station advertising methods, it is an- 
nounced, will result in an interesting and 
useful display. Promises of contributions 
have been received from a number of com- 
panies throughout the country. The Phila- 
delphia Electric Company has prepared 
and will distribute a special Atlantie City 
edition of its bulletin. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


In a lengthy article in Cassiers Maga- 
zine, entitled “New Business for Electric 
Central Stations—How to Get It,’ Mr. 
Fred N. Kimball gives some very inter- 
esting suggestions with regard to methods 
of getting new business. The following 
abstracts from this article should be of 
value: 

“Assuming that the central station is 
prepared to furnish current and has its 
territory well covered with distributing 
lines, its first move for an increase in 
business should be a campaign of adver- 
tising. In my judgment no better means 
of achieving publicity can be employed 
than the local newspapers. Such news- 
papers circulate directly among the only 
people from whom a central station client- 
age can be drawn. Nearly every citizen 
reads the local papers. . . . Well-chosen 
space provides enormous latent possibili- 
ties, and, having secured such space, it 
is well worth while to expend sufficient 
time and pains in preparing matter to fill 
it, so that one’s announcement will attract 
attention and arouse interest. . . . An 
effort should be made to call attention 
to the various uses for which electricity 
is valuable in a terse, interesting man- 
ner. A small space in a prominent po- 
sition, if well utilized, is preferable to a 
larger space filled with commonplace an- 
nouncements and surrounded by ordinary 
advertisements or plate matter. ‘The ad- 
vertisement should not be crowded, and 
should deal with only one subject at a 
time. . 

“Tn addition to the advertisement itself, 
short articles should be furnished occa- 
sionally, describing new or interesting in- 
stallations which the central station has 
made. Articles of this kind direct public 
attention to the various uses of electricity 
which are being made locally and tend 
to arouse interest and a spirit of emula- 
tion. 

“Newspaper advertising may be supple- 
mented by the distribution of attractive 
printed matter, such as bulletins or fliers, 
consisting preferably and principally of 
illustrations. The object of the news- 
paper advertisement is primarily to bring 
the central station in touch with the pros- 
pective customer and arouse his curiosity 


or interest in the varied uses of electricity. 
This is about all that can be expected 
from such an advertisement, und it is quite 
enough. The function of the bulletins and 
fliers is not only to supplement the work 
of the newspaper, but to explain more in 
detail the service that can be rendered and 
enlarge on the advantages which may be 
obtained therefrom. 

“A record of people to whom printed 
matter has been sent should be kept, and 
this record may well be made the basis of 
a follow-up system, for without systematic 
and aggressive following-up many good 
prospects will be forgotten or neglected. 

“Next should come the solicitor, and 
the best results can rarely be obtained 
without him. It should be this man’s busi- 
ness to call on every one to whom printed 
matter has been sent and every one who 
may be regarded as a prospect, and en- 


‘deavor to increase either the interest or 


curiosity which they have already mani- 
fested to the point where a contract can 
be closed. 

‘Whether the work of soliciting is en- 
trusted to a specialist or a beginner, or 
even if some regular employé of the com- 
pany is delegated to spend a few hours 
each day in soliciting, the time set apart 
for that purpose should never be otherwise 
encroached upon. If the man is not ac- 
tively soliciting he should be familiarizing 
himself with new and novel uses for cur- 
rent, or perfecting his knowledge of ap- 
paratus. He must also have time to lay 
out his work in a systematic and methodi- 
cal manner and make a study of cus- 
tomer’s needs. d 

“A solicitor should never call on a cus- 
tomer when he is not in good bodily health 
and in perfect mental poise. A man with 
a bad cold or some other bodily ailment, 
or a man laboring under acute nervous 
strain, is rarely in the best condition to 
exercise a dominant influence over the per- 
son to whom he is presenting his propo- 
sition. There is everything to be gained 
in making the first attack properly, and a 
solicitor should not only be in perfect con- 
dition himself when approaching the cus- 
tomer, but he should be tactful enough 
to choose an opportune time for introduc- 
ing his business. 

“It is very necessary that the solicitor 
be acquainted with the largest number of 


uses to which current may be applied; 
otherwise he will not appreciate the pos- 
sibilities which are continually being pre- 
sented to extend central station service. 

“A good collection of photographs show- 
ing typical installations of motors and 
other current-consuming devices is of 
great value in interesting a prospective 
customer as well as keeping constantly in 
the solicitors mind the wide range of uses 
for electricity. He should also keep copies 
and systematic notes of his work and rec- 
ommendations. ‘These, with a scrap-book, 
in which may be preserved clippings de- 
scribing and illustrating novel uses of elec- 
tric service, may serve a very useful pur- 
pose. . 

“As a general rule it is inadvisable for 
solicitors to spend too much time in elabo- 
rating on the technical side of the propo- 
sitions which they present to customers. It 
is better to make the principal argument 
along the lines of general results#to be 
secured and the ultimate advantages to be 
gained. 

“The next most valuable means of se- 
curing business is through a well-or- 
ganized and _ well-equipped showroom. 
Such a room should be on a principal 
thoroughfare, on the ground floor, and, if 
possible, should be provided with large, 
low windows in which a display of elec- 
trical appliances may be made for attract- 
ing the attention of passers-by. 

“T believe that a very considerable liber- 
ality in installing motors, heating appa- 
ratus, signs and similar devices on trial 
is fully justified. It not only shows con- 
fidence in the service which is recommend- 
ed, but also enables a prospective cus- 
tomer to ascertain the advantages which 
have been claimed, without actually as- 
suming responsibility himself. Experience 
has shown that the percentage of cases 
in which trial apparatus is removed, pro- 
vided it has been recommended with good 
judgment, is well adapted to the require- 
ments, and has been carefully installed, 
is very small indeed. The expense of 
looping in a circuit for a few days’ use, 
particularly if the customer is to be served 
from overhead lines, is comparatively 
trivial, and the willingness on the part of 
the central station to make the trial al- 
ways enhances the customer’s confidence in 
ultimate results.” 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Cooper Hewitt Mercury Vapor 
Lamp for Industrial Lighting. 


the general utility of the tubes, and the 


perfection of a new type of lamp adapted ~ 


During the past year the Cooper Hewitt © to practically all alternating-current light- 
ing circuits has greatly increased the field 
of its possible usefulness. 

The operating economy is well estab- 


mercury vapor lamp has come into wide 
commercial prominence, and has been 
adapted for many interesting and impor- 


where eighty-six lamps are used. Five of 
the largest river piers in New York city 
are lighted with the Cooper Hewitt lamp. 
The lamp is extensively used at the Bu- 
reau of Engraving and Printing, Wash- 
ington, D. C., and the Automobile Club 


ILLUMINATION BY CooPER Hewitt LaMps—DRAFTING Room AND [RON Works. 


tant installations in the field of industrial 
lighting. The records of the performance 
to date of mercury lamps installed in 1904 
and 1905 have demonstrated that the op- 
erating life of the Cooper Hewitt tubes 
exceeds 5,000 hours in numerous in- 
stances. The New York Transportation 
Company recently renewed four tubes 
which had been operating over 10,000 
hours each. Three of these were in fair 
operating condition when returned to the 
factory, but were somewhat blackened 


THe Type “C” ALTERNATING-CURRENT COOPER 


HEWITT LAMP. 


from long service. The tubes continue to 
operate perfectly until the vacuum is im- 
paired, with no consumption of the light- 
giving element. Recent improvements in 
design and construction have increased 


lished—a candle-power of light for a cur- 
rent consumption of from 0.55 to 0.64 
watt. 

The lamp has been extensively adopted 
during the past two years in large machine 
shops and foundries, where the saving 
effected in current consumption has been 
very great; in business offices, where the 
peculiar working quality of the light has 
dictated its use, apart from the considera- 
tion of its economy; in the press and com- 
posing-rooms of many of the largest pub- 
lishing houses in America, where the dis- 
advantage of wiring around machinery is 
avoided by its use; in railroad repair 
shops, and in pier sheds and freight 
houses; in textile mills, where the search- 
ing character of its light is of special 
value. 

Among prominent installations recently 
made may be mentioned those at the en- 
larged Newark, N. J., works of the West- 
inghouse Electric and Manufacturing 
Company, where 470 lamps are in use; 
at the new factory of the J. L. Mott Iron 
Works, Trenton, N. J., equipped with 
113 lamps; at the new Baring Cross shops 
of the St. Louis, Iron Mountain & South- 
ern Railroad at Argenta, Ark., equipped 
with 105 lamps; at the new Attica works 
of the Westinghouse Machine Company, 


-of America, New York city, will use 


ninety-six lamps in its new garage. The 
presses and make-up tables in the new 
building of the New York Times are 
lighted with forty-eight of these lamps, 
and the offices and pressrooms of the But- 
terick Publishing Company are lighted 
with 120 lamps. The new piano works of 
William Knabe & Sons, Baltimore, Md., 
is also lighted with Cooper Hewitt lamps. 
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THE Type ‘‘H” Cooper HEWITT LAMP FOR 
DIRECT CURRENT. 

A notable example of office lighting is 
at the Washington post office, where thirty 
lamps, requiring 105 amperes in all, are 
used in the high vaulted mailing room, 
100 by 200 feet on the ground floor. The 


480 


New York post office also has fifty-three 
lamps in service. 

All but a few of the installations of the 
past year have been with the 300-candle- 
power type “H,” and the 700-candle- 
power type “K” direct-current lamps. 
The 425-candle-power type “C” lamp for 
alternating-current circuits, recently put 
on the market, is now being delivered for 
various installations where the advantages 
of the mercury lamp have not before been 
possible. The type “H” lamps are gen- 
erally operated in series—two in series on 
circuits of from ninety-eight to 122 volts, 
or four in series on circuits of from 196 
to 244 volts. The type “K” lamps are 
operated singly on circuits of from ninety- 
eight to 122 volts, and two in series on 
circuits of from 196 to 244 volts. Series 
lamps are arranged with extra shunt re- 
sistance so that either lamp of a pair in 
series may be operated singly if desired. 
Both types of the direct-current lamp are 
run at three and one-half amperes, two 
type “H” lamps in series on a 110-volt 
circuit consuming 385 watis; one type 
“K” lamp installed singly on a circuit of 
the same voltage consumes the same cur- 
rent, and two type “K” lamps in series 
on a 220-volt circuit consume 770 watts. 
The new type “C” alternating-current 
lamp consumes 275 watts on either 110 
or 220-volt circuits. 

The complete Cooper Hewitt lamp out- 
fit, in its latest form, consists of the glass 
vacuum tube, the holder and reflector, 
and the auxiliary. The tubes of direct- 
current lamps have a positive electrode 
of iron at one end, and a negative elec- 
trode of metallic mercury in a bulb at 
the other end. The tubes of the new alter- 
nating-current lamps have two positive 
clectrodes of iron at one end, and a nega- 
tive electrode of mercury at the other end, 
the alternating current entering the vac- 
uum by the positive electrodes and leaving 
by the negative electrode. The alternat- 
ing-current lamps thus really operate as a 
converter in application of the principle 
of negative electrode resistance discovered 
in the first invention of the mercury 
lamp. They are started as the direct-cur- 
rent lamps are started, by a temporary 
tilting to permit the flow of mercury from 
one end to the other in a small stream 
which momentarily bridges the vacuum, 
the resulting arcing of the current vaporiz- 
ing some of the mercury, and the subse- 
quent steady current flow increasing the 
vapor pressure and exciting it to a high 
degree of incandescence. Many type “H” 
lamps are now made with a small solen- 
oid or magnet on the suspension bar 
just above the holder for accomplishing 
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this tilting automatically when the cir- 
cuit is closed. These automatic lamps are 
used in installations in which it would be 
inconvenient to reach the tilting chain 
with the hand or a hook. 

The auxiliary, consisting of two or three 
coils of resistance wire, an inductance coil, 
and usually a ballast bulb to correct ab- 
normal voltage variations, all connected in 
series with the tube, is enclosed in the 
new lamps under a neat twelve-inch metal 
canopy, and fastened securely to the ceil- 
ing above the lamp on a plate attach- 
ment having a crowfoot into which the 
lamp suspension bar is screwed, thus be- 
coming a part of the lamp fixture. The 
special auxiliaries for series lamps have 
in addition an automatic cutout and shunt 
resistance. The new ballast bulb, an in- 
teresting feature of the auxiliary, pro- 
vides economical protection against undue 
voltage rises, by means of a fine iron wire 
mounted in a small glass tube somewhat 
resembling a miniature incandescent 
globe, with an inert atmosphere to prevent 
oxidation of the wire. This iron wire 
possesses, to a peculiar degree, the prop- 
erty of increasing its resistance very rap- 
idly as its temperature is increased, so 
that a lamp protected by such a ballast 
becomes operative through a considerable 
range of voltage without the loss in ef- 


. ficiency which would be unavoidable in 


the case of a voltage control by resistance 


possessing no such graded temperature 
correction. 


e 


Annual Meeting of the Philadelphia 
Company. 

At the annual meeting of the Philadel- 
phia Company, in Philadelphia, Pa., May 
7, expected opposition to diversion of the 
earnings of the company toward repair of 
the damage done in San Francisco to the 
property of the United Railways and In- 
vestment Company failed to materialize. 
The latter company owns seventy per cent 
of the stock of the Philadelphia Company 
and its representatives were in control. 
The retiring directors were reelected with 


the exception that Richard Y. Cook suc- 


ceeded George H. Earle, Jr., both of 
Philadelphia. B. S. Guinness, of Laden- 
burg, Thalmann & Company, of Phila- 
delphia, fiscal agents for the United Rail- 
ways and Investment Company, was added 
to the board. 

President Reed denied that the divi- 


dends of the Philadelphia Company were 


to be increased in order to furnish money 
to repair the damage in San Francisco. 
He said that the company would operate 
its properties in Pittsburg and retain its 
earnings without reference to the other 


Vol. 48—No. 20 


subsidiary company of the United Rail- 
ways and Investment Company. 

The report for the fiscal year ended 
March 31 shows gross receipts for the 
year ended March 31, 1906, $4,773,801, 
as against $4,496,373 for the previous 
fiscal year. The total income was $3,566,- 


«411, against $3,428,215, and the surplus 


$2,318,137, against $2,343,956. The gross 
earnings of the Pittsburg Railways Com- 
pany were $9,512,670, against $8,569,476, 
the net earnings $3,984,659, against 
$3,418,832, and the surplus $42,946, 
against a deficit of $281,551 for the pre- 
vious year, 


Extensive Plant Being Built by the 
John A. Roebling’s Sons Company. 

The John A. Rocbling’s Sons Company 
is building an extensive plant near Kin- 
kora, N. J. The three large mills which 
are being erected will give employment 
to some 3,000 men. There will bea model 
hotel and restaurant, forty-eight houses 
with all modern conveniences, seventy-two 
medium-grade houses, ninety houses in 
blocks of ten, and 600 detached houses. 
The streets will be 100 feet wide, paved, 
and will be beautified with parkways and 
shade trees. There will be an assembly 
hall, a park, school and athletic field. The 
company will maintain a filtered water 


= supply, will furnish street and hotel lights, 


will maintain the property, and attend to 
the disposition of garbage. The rental 
of the various houses, which have been 
built to accommodate the several grades of 
workmen, will be low, as the company 
does not desire a profit from this part of 
the enterprise. The plans for the build- 
ing of the city have been carried out en- 
tirely in the office of the Roebling com- 
pany. Charles G. Roebling, president of 
the company, has devoted the greater part 
of his energy for the last year to carrying 
out this project, and under his direction 
Isaac Harby has taken care of the details. 


Improvements in the Mercury 
Vapor Lamp. 

It was said by Herren E. Gehrcke 
and O. von Baeyer in the Elektrotech- 
nische Zeitschrift recently that the light 
given by the mercury vapor lamp can be 
improved by adding other substances, such 
as zine, to the electrodes of the lamp. One 
lamp having electrodes of zine amalgam 
was tested, the proportion of zine being 
about. three times that of the mercury. The 
spectrum showed, in addition to the mer- 
cury lines, four zine lines, the red zinc 
line being particularly strong. This lamp 
gave light which was said to resemble 
daylight more nearly than that of the 
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ordinary mercury vapor lamp. Red bodies 
showed their proper colors, but the human 
skin appeared rather red. Yellow articles 
were too red or too green. By adding a 
little sodium to the zinc amalgam the 
sodium lines were brought out and the 
light was then similar to that given by 
the flame arc lamps. A disadvantage of 
the amalgam is its tendency to solidify and 
thus crack the globe; but this can be pre- 
vented by adding ten per cent of bismuth. 
The spectrum of the latter metal, has no 
apparent effect on the light. The lamp 
is said as yet not to be suitable for com- 


mercial use. 
—--— edda -- 


Adjustable Electric Chandelier 
Fixtures. 

The Adjustable Fixture and Manufac- 
turing Company, Greenville, Ohio, is piac- 
ing on the market a line of adjustable 
fixtures, some of which are shown in the 
accompanying illustrations. Fig. 1 and 
Fig. 2 show a device for coiling and un- 
coiling electrical conductors. The appa- 
ratus shown in the accompanying figures 
is made to coil and uncoil fifty feet of 
conductor. Fig. 1 shows the conductor 
unwound from the drum. The larger drum 


—— 


Fre. 1.—DEVICE FOR COILING ELECTRICAL 
CONDUCTOR. 


has a spring in it that winds up the con- 
ductor. The smaller drum is used to keep 
taut the cord on the small drum and to 
prevent it from becoming twisted, and has 


the reverse action of the larger drum. A - 


complete circuit is maintained at all times. 
There are no sliding contacts, and the 
electrical conductors are continuous and 
in one position. This is an application of 
the principle under patent No. 800,0419, 
issued to H. C. Ayres, and owned by the 
company. — 

Fig. 3 is an application of this principle 
to a chandelier, allowing the centre light 
to be raised or lowered from thirty to 
thirty-six inches. The cord is run through 
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the stem, and there is a tension in the 
body of the chandelier to control the move- 
ment of the light, so that it can be ad- 
justed at any point. This enables the 


Fia. 2.—DEVICE FOR COILING ELECTRICAL 
CONDUCTOR. 


placing of the lamp so that the light can 
be thrown on a reading table, and at the 
same time a small candle-power unit em- 
ployed. The chandelier is intended pri- 


Fia. 8.— CHANDELIER WITH ADJUSTABLE 
CENTRE LAMP. 


marily for general illumination, and is, 
of necessity, placed high up in the room. 
The use of this device obviates the neces- 
sity of a cord and stand lamp. Fig. 4 1s 
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also an application of this suspension prin- 
ciple. 

The company is also the owner of a 
number of patents covering metal mould- 


ings for interior electric conductors. The 
principal advantage of this method is the 
ease with which the covering is attached 
and detached. The cover is rigid, and the 
slides can not be crushed in or pressed 
outward after the casing is once put on. 

The company also makes a cord ad- 


Fic. 4.—CHANDELIER WITH ADJUSTABLE 
Drop LIGut. 


juster, composed of two short leather 
strips. One end of these leather strips 
is eyeletted to receive the cord, and the 
opposite ends are fitted with a button and 
receptacle for making fast after the cord 
has been brought to proper adjustment. 

The officers of this company are: D. L. 
Gaskill, president; W. S. Meeker, secre- 
tary; George W. Sigafoos, treasurer, and 
II. C. Ayres, manager. 


op 


Single-Phase, Alternating-Current 
- Motors. 

The Century Electric Company, St. 
Louis, Mo., has placed on the market a 
line of single-phase, alternating-current 
motors, an illustration of which is shown 
herewith. ‘These motors dre self-starting 
under full load and are automatic in op- 
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eration. The operator has simply to close 
a double-pole knife switch, which may 
be located at any convenient point, no 
matter how far distant from the motor. 
While running up to speed the induced 
current in the armature is short-circuited 
through the carbon brushes bearing on the 
commutator, so situated with relation to 
the field as to control the direction of 
rotation and the amount of starting 
torque. On reaching full speed the gov- 
ernor weights are thrown out due to 
centrifugal force, short-çircuiting every 
commutator bar to one common ring of 
high conductivity, and at the same time 
releasing the tension on the carbon brushes 
and pushing them back away from the 
commutator, allowing the motor to run 
as an induction motor. The governor is 


VERTICAL TYPE SINGLE-PHASE MOTOR. 


automatic, and, when the motor is stop- 
ped, the device returns to its original 
starting position. 

These motors are wound and carried in 
stock for 104 and 208 volts. They can be 
operated on either of these voltages by 
changing the connections on a terminal 
board located inside the motor. When so 
wound they will be found to give satisfac- 
tion, it is stated, on circuits having a volt- 
age between 100 and 120, and between 
200 and 240 volts, respectively. 

While these motors are primarily in- 
tended for use on single-phase circuits, 
they may be operated off any one phase 
of a two or three-phase circuit. 

The standard form of construction gives 
the motor proper protection, and at the 
came time allows sufficient ventilation to 
permit the motor carrying heavy loads 
continuously without an abnormal tem- 
perature rise.. The manufacturer states 
that the best material and workmanship 
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are employed, and all parts are of heavy 
design. The bearings are of large dimen- 
sions, the best phosphor bronze being used 
in their construction. The oil wells are 
of ample capacity to hold sufficient oil 
for several weeks’ run. These motors may 
be furnished with back-geared shaft and 
gears mounted on the side of the machine. 
The bearings carrying the back-geared 
shaft are the same as those used on the 
armature shaft and are self-oiling. Ver- 
tical motors are arranged so that no oil 
will drip into the winding of the motor. 
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The Report of the General Advance- 
ment Committee of the Elec- 
trical Salesmen’s Association. 

The General Advancement Committee 
of the Electrical Salesmen’s Association 
has been carrying on a campaign of en- 
quiry among the members, requesting sug- 
gestions as to topics for papers and for 
ideas looking to the upbuilding of a strong 
and dignified organization. The following 
is a partial list of the topics for papers 
suggested by members. Some interesting 
speakers have already been obtained: “On 
the Essentials to Be Kept in Mind when 
Approaching a Stranger for a Purely Busi- 
ness Interview”; “Arousing an Interest 
in Your Proposition” ; “Securing Material 
for a Persuasive Talk” ; “The Elements of 
Talking Convincingly with Logical Ex- 
pression”; “On the Elements of a Suc- 
cessful Impromptu Address Before an As- 
semblage Such as a Municipal Council 
or State Board”; “Scientific Salesman- 
ship” ; “The Proper Method of Criticising 
Competitors’ Arguments”; “Choosing the 
Most Successful Time for an Interview 
and a Consideration of the Proper Time 
to Discuss the Matter of Terms” ; “Points 
to Be Avoided in Closing a Business Ar- 
rangement”; “On the Relation Between 
Character-Building and Business-Getting 
Persuasion”; “Is a Salesman Born or 
Made?” “Practical Lines of Co-operative 
Work on the Part of Electrical Salesmen” ; 
“The Pushing of Specialties”; “Salesman- 
ship”; “Price as Compared with Quality 
as a Basis for a Sale of Electrical Goods” ; 
“Requirements of an Electrical Sales- 
man”; “The Course to Pursue in Solicit- 
ing the Business of a Prospective Cus- 
tomer”; “The Buyer’s Side of the Ques- 
tion.” 

The Electrical Salesmen’s Association 
has now a membership of 300, and is rep- 
resented in Mexico, the Philippine Islands, 
Canada and England. The secretary, 
George H. Erich, 401 Monadnock Block, 
Chicago, Ill., will be pleased to receive 
communications from salesmen. 
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Experiments on the Inductive Vienna- 
Innsbruck Telephone Line. 


The following is a summary given by 
The Electrician, London, of a discussion 
by Herr R. Nowotny of the results ob- 
tained by the use of the Pupin system 
of loading telephone lines, which is being 
tried on the Vienna-Innsbruck, Austria, 
line: 

The distance between Vienna and 
Innsbruck is 354 miles, and the telephone 
wire consists for the greater part of three 
millimetres (0.1181 inch) bronze wire. 
Inductance coils were inserted at inter- 
vals of four kilometres (2.48 miles). At 
the very outset it was observed that the 
transmission did not suffer appreciably 
if every second inductance coil was cut 
out. This result was confirmed by subse- 
quent tests of long duration. : In the 
autumn of 1905, the Innsbruck-Trient 
line (109 miles long and of three milli- 
metres bronze wire) was connected up to 
the Vienna-Innsbruck line. This exten- 
sion was also provided with inductance 
coils at intervals of 2.48 miles. When 
all the inductance coils between Vienns 
and Trient (463 miles) were short-cir- 
cuited, it was possible to maintain satis- 
factory communication between Vienna 
and Bozen (430 miles), but communi- 
cation between Vienna and Trient was 
difficult and only possible by talking slow- 
ly and distinctly. But a satisfactory serv- 
ice between the subscribers at Vienna and 
Trient became possible at once when the 
inductance coils were inserted, and no 
appreciable difference was found whether 
the coils were 2.48 miles or 4.96 miles 
apart. The overhead telephone line 
Trient-Riva (thirty-three miles long, 
three millimetres bronze wire, no induc- 


tance coils) was then connected up also, 


and it was observed that with inductance 
coils '4.96 miles apart (between Vienna 
and Trient only) an indifferent communi- 
cation could be carried on between Vienna 
and Rovereto (13.6 miles beyond Trient), 
but no further. It is noteworthy that no 
better result was obtained when all the in- 
ductance coils (at intervals of 2.48 miles) 
were inserted. After inductance coils had 
been inserted in the Trient-Riva line at 
intervals of 4.96 miles, it was possible 
to communicate satisfactorily between 
Vienna and Riva (496 miles). In view 
of these results the Austrian telephone 
authorities decided to remove half of the 
inductance coils between Vienna and 
Trient. 


A further series of tests were carried _ 
out between Vienna and St. Pölten (37.2. 


miles) to determine whether the efficiency 
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of transmission was impaired or not by 
placing the inductance coils at irregular 
distances. It was observed that the effect 
was the same whether the coils were at 
regular or irregular intervals. This was 
further confirmed by the fact that the 
transmission between Vienna and Inns- 
bruck did not suffer appreciably if the 
inductance coils on the section between 
Salzburg and Bischofshofen (18.6 miles) 
were removed altogether. 

It would appear that inductive tele- 
phone lines are more sensitive to extrane- 
ous electric influences than lines not pro- 
vided with induction coils. The disturb- 
ances caused by strong telegraphic cur- 
rents in telegraph lines parallel to the 
above telephone line were more pro- 
nounced, for instance, than if the tele- 
phone line had had no inductance coils. 
Insulation faults also led to greater dis- 
turbances in the case of inductive tele- 
phone lines, but a uniform leakage (as 
occasioned, for example, by wet weather 
or fog) had no marked influence on tele- 
phonic transmission. In the section be- 
tween Vienna and St. Pölten the disturb- 
ances due to exterior sources (tramways, 
etc.) were appreciably increased by the 
presence of even a single inductance coil, 
and it was also observed that the disturb- 
ances were larger or smaller according to 
which coil was left in the circuit. Some 
of the coils, for instance, led to small dis- 
turbances, while others conduced in a re- 
markable manner to disturbing noises. 

On investigation it was found that the 
self-induction of the coils had decreased 
from the original value of 0.08 henry to 
much smaller values. Most of the coils 
had a coefficient of self-induction between 
0.05 and 0.06 henry, while in some it was 
as low as 0.03 henry. This effect is put 
down to thé remanent magnetism produced 
by powerful temporary currents, such as 
may occur in testing by continuous cur- 
rent, or may arise from lightning effects. 
The self-induction could be increased in 
almost all cases to two-thirds its original 
value by demagnetizing the coil with pow- 
erful alternating currents. 


Annual Convention of the Indiana 
Independent Telephone 
Association. 

The Indiana Independent Telephone 
Association held its annual convention at 
the Claypool Hotel, Indianapolis, Ind., 
May 17 and 18. ‘The association is com- 
posed of officers and managers of the inde- 
pendent telephone companies throughout 
the state. George W. Beers, Fort Wayne, is 
president, and ‘Charles S. Norton, of In- 


ELECTRICAL REVIEW 


dianapolis, is secretary-treasurer. The ex- 
ecutive committee is composed of these 
officers and A. C. Foster, Terre Haute; 
A. C. Lindemuth, Richmond; Theodore 
Thorward, South Bend; V. P. Frieburg, 
Lafayette, and J. W. Weik, Greencastle. 


—— M 


Annual Meeting of the American 
Institute of Electrical Engineers. 
The annual meeting of the American 

Institute of Electrical Engineers was held 

on the evening of Tuesday, May 15, at 

the library of the Edison Assembly Rooms, 

44 West Twenty-seventh street, New York 

city. The meeting was called to order 

by the president, Dr. S. S. Wheeler, who 
declared the reading of the minutes of the 
last annual meeting passed over, and 
called for the report of the committee 
of tellers for the vote upon officers for the 
year 1906-1907, and for the vote of the 
membership on the constitutional amend- 
ments. After reading the report of the 
tellers, President Wheeler declared Dr. 

Samuel Sheldon elected president. 
Vice-presidents were elected as follows: 

A. H. Armstrong, H. H. Humphrey, F. G. 

Baum. 

Managers were elected as follows: Paul 
M. Lincoln, Paul Spencer, J. J. Carty, 
A. M. Schoen. 

Upon motion of F. C. Bates the reading 
of reports of all other committees and 
the reading of the report of the board of 
directors were dispensed with, and the re- 
ports of these committees accepted. 

F. C. Bates and John J. Carty con- 
gratulated the Institute upon the election 
of Dr. Sheldon, and C. B. Burleigh, 
Charles F. Scott, C. O. Mailloux, Dr. F. A. 
C. Perrine, H. G. Stott and Dr. Wheeler 
spoke upon the necessity of definite ac- 
tion being taken by the Institute-with re- 
gard to improving conditions among the 
local branches of the Institute. These gen- 
tlemen also discussed the possibility of 
again submitting to the membership a bal- 
lot upon the constitutional amendments. 
These amendments were lost. The vote 
was overwhelmingly in favor of the adop- 
tion of the new constitution, but failed 
of passage because the total number of 
votes received did not form a majority 
of the qualified members of the Institute. 
It was the sense of the meeting that this 
was due to lack of knowledge and indif- 
ference on the part of the membership. It 
was suggested by several present that the 
matter of submitting a new ballot to the 
membership be taken up by the board of 
directors, and that every effort be made 
to arouse interest in the growth and de- 
velopment of the Institute and arrange for 
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a constitution that would properly take 
care of the advancement which has been 
made in recent years. 

A vote of thanks was heartily tendered 
to the New York Edison Company for 
placing its assembly rooms at the service 
of the Institute, and also to the New York 
Telephone Company for its courtesy in 
turning over its board room for the meet- 
ings of the directors of the Institute. 

The report of the board of directors for 
the fiscal year ending April 30, 1906, 
showed total membership of 3,870. The 
total assets of the Institute were $156,- 
472.27. The total liabilities were $101,- 
160.33, leaving a surplus of $55,311.94. 

The library committee reported that 
during the year the library had received 
from the International Electrical Con- 
gress of St. Louis a fund of $2,052.67, 
representing the profits from the eale of 
transactions of the congress. In accord- 
ance with the deed of gift, the annual 
proceeds of this fund are to be devoted 
solely to the purchase of international elec- 
trical literature. 

The bibliography of the Wheeler gift, 
which has been in preparation for the past 
four years, is now complete, and within 
a few weeks the manuscript will be placed 
in the hands of. the printer. The prepa- 
ration of this work, which includes bib- 
liographic annotations of more than 5,000 
titles of books and pamphlets, represents 
a vast amount of labor on the part of 
Brother Potamian, to whom a great debt 
of gratitude is due for the scholarly and 
exhaustive manner in which he has acquit- 
ted his arduous task. The work will form 
a large octavo volume and will undoubt- 
edly take high rank in the literature of 
bibliography. According to the Wheeler 
deed of gift, every member of the In- 
stitute will be entitled to a copy. 

The total valuation of the library on 
May 1, 1906, including permanent library 
fixtures, was $26,674.76, divided as fol- 
lows: books, $22,069.31; book stacks, 
$1,470.25; furniture, catalogue cases, 
etc., . $135.20. The Institute appropria- 
tions for library purposes during the past 
year were $3,051.25. Of this amount there 
is an unexpended balance of $356.81. 

There being no further business, the 
meeting was adjourned. 


The National Electrical Contractors’ 


Association. 

The sixth annual convention of the Na- 
tional Electrical Contractors’ Association 
will be held at Cleveland, Ohio, July 18, 
19 and 20. The headquarters will be at 
the Hollenden Hotel. The Central Pas- 
senger Association has granted excursion 
fares from all points in its territory, ex- 
cepting from Ohio, for passengers attend- 
ing the convention. Alexander Hender- 
son, master of transportation, 39 Cort- 
landt street, New York city, has ready for 
distribution bulletin No. 3 and bulletin 
No. 4, giving full information concerning 
railroad fares and accommodations, 
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DOMESTIC AND EXPORT. 


TO TAKE UNION TRACTION COMPANY OUT OF RECBIVER- 
SHIP—President Mitten, of the City Railway Company, Chicago, 
Ill., is said to be working on a plan to unify both traction companies 
and to take the Union Traction Company out of receivership, which 
is costing the company about half a million yearly. 


ORGANIZATION OF THE NEW YORK CAR AND TRUCK COM- 
PANY—The New York Car and Truck Company, a $2,500,000 concern. 
has been incorporated to manufacture railway and street cars, car- 
riages, etc. The stock is divided into $500,000 six per cent preferred 
and $2,000,000 :common. The incorporators are: John H. Turner, 
Harry S. Rosswell and Thomas S. Strong, Jr., Jersey City, N. J. 


REORGANIZATION OF THE ONEONTA, COOPERSTOWN & 
RICHFIELD SPRINGS RAILROAD—The Oneonta & Mohawk Valley 
Railroad, a reorganization of the Oneonta, Cooperstown & Richfield 
Springs Railroad, operating in New York state, has been incor- 
porated with the secretary of state with a capital of $1,800,000. 
The directors are: G. A. Auer, H. F. Parr, of New York, and others. 


MEXICAN TELEGRAPH COMPANY—At a special meeting of 
the stockholders of the Mexican Telegraph Company the proposi- 
tion to increase the capital stock from $2,000,000 to $3,000,000 was 
approved. The $1,000,000 of new stock will be distributed to the 
stockholders as a fifty per cent stock dividend. It is issued on ac- 
count of capital expenditures extending over several years up to 
December 31, 1905. 


OHIO TRACTION DEAL—An important traction deal has been 
closed by the Widener-Elkins syndicate taking over the control of 
the Dayton & Northern Traction Company and the Dayton & Mun- 
cie Traction Company. This accession gives the syndicate a through 
line from Indianapolis to Columbus. The syndicate already owns 
the Union Traction lines, of Indiana, and will connect with the 


Dayton & Muncie at Muncie, and make an Indiana line out of the: 


road to Union City, Ind. From there to Columbus it will be an 
Ohio road. 


REPORT OF THE MANILA ELECTRIC RAILROAD AND 
LIGHTING CORPORATION—The general balance sheet of the 
Manila Electric Railroad and Lighting Corporation for December 
31, 1905, shows assets of $10,038,000. Adding to this expenditures 
for improvements, additions, etc., of $610,081; cash, $131,590, and 
current assets of subsidiary companies, $183,527, makes a total of 
$10,963,199. The liabilities include capital stock of $6,000,000; bonds, 
$4,635,000; accrued interest, $77,250; current liabilities of subsidiary 
companies, $30,779, leaving a surplus of $220,170. 


SIGNOR MARCONI PROMISES WIRELESS ATLANTIC COM- 
MUNICATION—Signor Marconi has assured the shareholders of the 
British Marconi Company that wireless communication between 
America and Great Britain will be thoroughly established for com- 
mercial purposes by next September. It is announced that the sta- 
tion at Cape Breton, Nova Scotia, is in daily unbroken communica- 
tion with the Poldhu, Cornwall, station. The European station, 
however, will be located in County Galway, Ireland. Marconigrams 
will be accepted at twelve cents a word, with reductions for press 
and government messages. 


INCORPORATION OF THE PACIFIC LIGHT AND POWER 
COMPANY—The Pacific Light and Power Company, with H. E. 
Huntington as its president, and with & capital stock of $10,000,000, 
has filed articles of incorporation at Bakersfield, Cal. This is taken 
to mean that there is to be an early movement in the direction of 
pbuilding an electric line from Bakersfield to the coast. It is under- 
stood that the Pacific Light and Power Company will include in its 
property the Kern River plant at Kernville. Besides Mr. Hunting- 
ton the other incorporators are: I. W. Hellman, A. Borel, Charles 
D. H. Guigne, William Hershoff and Kaspare Cohn. 


HEARING ON THE APPLICATION OF THE ATLANTIC TELE- 


PHONE COMPANY—A hearing on the application of the Atlantic 
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Telephone Company for a franchise came up before the Board of 
Estimate, of New York city, on Friday, May 11. The Atlantic Tele 
phone Company announced that it would give an unlimited service 
for: two cents a call. The company’s representatives were sup- 
ported by many prominent men in the independent telephone field. 
The counsel for the New York Telephone Company presented the 
petitions of 4,000 business and professional men protesting against 
the installation of a duplicate system. Both sides of the controversy 
were given one week in which to submit briefs. 


LOUISVILLE (KY.) TRACTION DEAL—A traction deal in- 
vo:ving more than $750,000 and the sale of the largest interurban 
road operating out of Louisville, Ky., has been consummated by a 
syndicate of Louisville and Indianapolis capitalists. If is also stated 
that approximately $2,000,000 has been raised through the financing 
of a Boston banking house for the extension of the present road to 
Frankfort, Ky. The road sold is known as the Louisville & East- 
ern, and operates in the Pewee valley. It is owned by H. H. Bechtel, 


of the American Oak Leather Company, of Cincinnati, Ohio, and a 


number of associates. The purchasers are: F. M. Fauvre, C. E. Elli- 
ott and Harry B. Gates, of Indianapolis, and Percival Moore, of 
Louisville. 


FRANCHISE DECISION ADVERSE TO THE BROOKLYN 
RAPID TRANSIT COMPANY—A decision of great importance to 
the traction interests of Brooklyn, N. Y:, was handed down on May 
8 by the Court of Appeals, affirming the judgment of Justice William 
J. Kelly, that a franchise to construct a railroad on Saratoga ave- 
nue, from Broadway to the old city line, was invalid. The in- 
validity lay in the fact that the Brooklyn Rapid Transit Company 
and its subsidiary and operating companies has not begun opera- 
tions within five years. The city has begun suit to deciare old-time 
franchises granted the subsidiary companies of the Brooklyn Rapid 
Transit Company, on which work has not been finished within ten 
years, invalid. | 


BALTIMORE LIGHT COMPANIES PLAN CONSOLIDATION— 
Negotiations are under way for the merger of the Consolidated Gas. 
Electric Light and Power Company, of Baltimore, Md., with the 
Consolidated Gas Company, of the same city. ‘This combination has 
been made possible by the recent act of the legislature of Maryland. 
A committee representing stockholders of the Consolidated Gas Com- 
pany, consisting of N. W. Williams, chairman; S. S. McKim, H. C. 
McComas, of Baltimore; Oakleigh Thorne, George W. Young and 
George H. Prentiss, of New York, has consented to act in behalf of 
the minority stockholders to investigate any plan which may be 
submitted, and to secure just participation for the minority inter- 
ests. The Trust Company of America, of New York, and the Fi- 


delity Trust Company, of Baltimore, have been selected as deposi- 
taries. 


MERGER OF LIGHT AND POWER PLANTS IN COLORADO— 
By the payment of $250,000 the Northern Colorado Power Company 
has acquired the holdings of the Boulder Light and Power Company, 
including the six miles of street railway operated by the company, 
as the preliminary steps toward the consolidation of a number of 
the electric plants in northern Colorado and southern Wyoming 
towns. The announcement of the purchase of the Boulder, Col., 
electric plant by the newly organized power company has followed 
closely upon the determination of the Colorado & Southern Rail- 
road officials to electrify the line between Denver, Boulder, Fort 
Collins and Greeley. The object of the new company is not only 
to furnish power to the Colorado & Southern, but to the numerous 
mines in the territory to which its lines will extend. It is the in- 
tention of the power company, also, to take over the Cheyenne and 
Fort Russell electric light and gas plants of the utility company 
there, and also the Consumers’ company’s plant at Lafayette, which 
supplies Lafayette, Superior and Erie with light. The payment. It 
is expected, will be $450.000. The company will discontinue the 
Boulder plant as soon as a new 10,000-horse-power plant can be 
erected at Lafayette. Ultimately the Lafayette plant will have 4 
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capacity of 35,000 horse-power. The Northern Colorado Power Com- 
pany will be reorganized with a capital stock of $3,000,000. 


SETTLEMENT OF THE NATIONAL ELECTRIC COMPANY 
BANKRUPTCY—A dividend of five per cent has been paid on forty- 
one contingent claims against the National Electric Company, Mil- 
waukee, Wis., on notes endorsed by Frank G. Bigelow amounting 
to $880,325.73, making the total amount of payments $44,916.29. 
These notes had been purchased by the Standard Trust Company, 
of New York, acting for the reorganizers of the company. The 
total of proved claims against the estate amounted to $1,096,726.71. 
The total receipts of the National Electric Company from the filing 
of a petition in bankruptcy until the final disposal of the company 
aggregated $1,503,500.83, as announced in the Jast report of the 
trustee, John I. Beggs. The disbursements amount to $1,386,941.55, 
leaving a balance of $116,559.28. There still remains to be paid, 
however, $80,009.41 of the latter amount. The trustee’s fees, amount- 
ing to $15,185, are to be deducted: The trustee’s solicitor is to re- 
ceive $5,506.50, and there is a balance unpaid of the fees of the 
referee in bankruptcy. Included in the items of expense unpaid is 
the adjusted claim of N. A. Christensen, which was settled for 
$26,000. 


ELECTRIC PROPERTIES COMPANY ORGANIZED—The Elec- 
tric Properties Company, of New York city, has been incorporated 
with a capital of $12,000,000, of which one-half is six per cent cumu- 
lative preferred. The directors are: Paul D. Cravath, Charles H. 
Allen, H. S. Giddings, N. W. Halsey, Moses Taylor, Frank D. Under- 
wood, Robert B. Van Cortlandt and John F. Wallace, of New York 
city; George Westinghouse and George C. Smith, of Pittsburg, Pa.; 
John A. Spoor, of Chicago, Ill., and E. G. Tillotson, of Cleveland, 
Ohio. The certificate subscribers are: Amasa J. Parker, Jr., and 
Charles E. McElroy, of Albany, N. Y., and Joseph P. Cotton, New 
York city. The purposes of the new company, as defined in its cer- 
tificate of incorporation, are to acquire, finance and develop proper- 
ties, especially those in which electricity plays the principal part, 
such as electric traction and electric lighting enterprises; and to 
invest, deal in and guarantee the securities of corporations owning 
or operating such properties. The company has acquired the entire 
capital stock of Westinghouse, Church, Kerr & Company. The fol- 
lowing officers have been elected: president, John F. Wallace; vice- 
presidents, George C. Smith and P. F. Thompson; secretary and 
treasurer, W. A. Esselstyn. An executive committee has been ap- 
pointed, to consist, in addition to the president, of Charles H. Allen, 
Paul D. Cravath, N. W. Halsey, Frederick D. Underwood and Rob- 
ert B. Van Cortlandt. 


PERSONAL MENTION. 


MR. C. E. F. AHLM, consulting and designing engineer, has re- 
moved his offices to 614-615 Caxton Building, Cleveland, Ohio. 


MR. C. F. HEINKEL, who has been genera] designer for the 
Elwell-Parker Electric Company, Cleveland, Ohio, has been ap- 
pointed to the position of chief draughtsman. 


MR. H. H. KIRKPATRICK has retired as general manager of the 
Watauga (Tenn.) Lighting and Power Company, and will under- 
take the building of a street car line at Tampa, Fla. ) 


MR. ELLIOTT REYNOLDS will represent the Doubleday-Hill 
Electric Company, Pittsburg, Pa., at the convention of the National 
Electric Light Association, Atlantic City, N. J., June 5-8. 


MR. LOUIS F. REED, counsellor-at-law, and son of H. A. Reed, 
president of the Bishop Gutta Percha Company, announces the re- 
moval of his office to the Singer Building, 149 Broadway, New York 
city. 


MR. JAMES H. HESSIN, Huntington, Ind., has been appointed 
superintendent of the Pontiac (Ill.) Light and Water Company, and 
also general manager of the Bloomington, Pontiac & Joliet Electric 
Railway Company, succeeding Mr. Fred L. Lucas. 


MR. W. N. ZURFLUH, superintendent of the Home Lighting, 
Power and Heating Company, Springfield, Ohio, has resigned and 
will go to Dayton, Ohio, to become superintendent of the electric 
lighting plant in a new business building in Dayton. 
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MR. JAMES W. BOWLING, of Clarinda, Iowa, will succeed J. P. 
Mason as manager of the Fort Madison exchange of the Iowa Tele- 
phone Company. Mr. Mason has accepted a position in the office 
of Superintendent C. E. Hall, at Des Moines, as service inspector. 


PROFESSOR SAMUEL SHELDON has been elected president of 
the department of electricity of Brooklyn Institute, Brooklyn, N. Y. 
It has been planned to materially increase the work of this depart- 
ment next season in a series of lectures that shall be both technical 
and popular. 


MR. IRVING B. CARY has been appointed for a five-year term 
on the Milwaukee, Wis., lighting commission by Mayor Becker. In 
addition to Mr. Cary the following persons are named: Robert Hill 
four years; Michael Kruszka, three years; Fred Landeck, two years; 
and Caspar Kroeger, one year. 


MR. RICHARD McCLATCHEY will retire on June 1 from the 
post of assistant superintendent of the bureau of electricity, . Pitts- 
burg, Pa. Mr. McClatchey has been an employé of the city of Pitts- 
burg since 1873. For some time he has been devoting himself to 
the fire-alarm feature of the work of the bureau. He practically 
has this branch of the work in charge. 


MR. CHARLES S. JOHAN has resigned from the post of gen- 
eral superintendent of the People’s Light, Heat and Power Company, 
of Springfield, Ohio. He will be succeeded by Byron H. Clingerman, a 
wellsknown local electrical engineer. Mr. Clingerman is a graduate of 
the Massachusetts Institute of Technology, and was at one time con- 
nected with J. G. White & Company, of New York city, later becom- 
ing electrical engineer for the Appleyard system of traction lines. 
He is at present engaged in consulting engineering. 


MR. ALLARD SMITH, superintendent of construction of subur- 
ban territory for the Chicago Telephone Company, recently deliv- 
ered a lecture before the engineering students at Wisconsin Univer- 
sity, on the opportunities in the telephone field for young engineers, 
and the character of training which they were subjected to. As an 
example of the engineering met with in telephone work, Mr. Smith 
described the construction of an underground conduit and cable sys- 
iem from Chicago to Kenosha, forty miles in length, which will be 


taken up during this year. 


MR. WILLIAM CLEGG, JR., who has been special agent of the 
Westinghouse Electric and Manufacturing Company in its St. Louis 
(Mo.) territory, has received the appointment of acting manager of 
the St. Louis office. Mr. D. E. Webster, formerly manager of the 
office, has been transferred to a position in the Chicago sales office. 
Mr. J. S. Tritle has been appointed acting manager of the new dis- 
trict office opened by the Westinghouse company in the New Eng- 
land Building, Kansas City, Mo. Mr. Tritle was formerly con- 
nected with the St. Louis office. 


MR. J. W. DUNTLEY, president of the Chicago Pneumatic Tool 
Company, sailed for Europe on May 3 in the interest of the com- 
pany’s business. Conditions in Europe and on the Continent are 
improving rapidly, and a number of large contracts which have been 
pending are ready to be closed. Several contracts will be awarded 
to the Consolidated Pneumatic Tool Company, Limited, London, 
the foreign branch of the Chicago company, for extensive installa- 
tions. Before sailing Mr. Duntley stated the domestic business was 
entirely satisfactory and considerably heavier than at the same time 
last year. 


MR. G. R. NEWCOMER, who was for years connected with the 
Columbia Incandescent Lamp Company, in charge of its Memphis 
(Tenn.) office, has accepted the position of district manager with 
the Brilliant Electric Company, Cleveland, Ohio. Mr. Newcomer 
will take charge of the selling organization in the Middle West, 
West and South, with temporary headquarters at Kansas City, He 
has been in the electrical business since 1893, during which time 
he has covered the greater part of the United States in the inter- 
est of the largest electrical concerns in the country. For several 
years he was in charge of the selling organization of the United 
States Carbon Company. 
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OBITUARY NOTICE. 


MR. ROBERT J. SHEEHY, who died on April 26, was born in 
Ireland in 1843, coming to this country with his parents in 1847, 
and settling in New York. In 1854 he entered the telegraph serv- 
ice as a messenger. For a short time he left the service, returning 
in 1862, being employed by the old American Telegraph Company as 
a line builder in New England. In the beginning of 1865 he ac- 
cepted a position with the Insu- 
lated Telegraph Company, and in 
1867 secured a position as a line- 
man with the Western Union Tele- 
graph Company. In August, 1868, he 
became connected with the Frank- 
lin Telegraph Company, whose lines 
extended from Boston to Washing- 
ton. Leaving the Franklin com- 
pany in 1871 Mr. Sheehy went to 
Boston with Sewell Smith, with 
the newly organized Gold and Stock 
Telegraph Company. Mr. Sheehy 
was general utility man, lineman, 
builder, inspector, battery man so- 
licitor and collector. In 1875 Mr. 
Sheehy left this company and set- 
tled down to experimenting and 
constructing telegraph instruments, 


motors and other electrical appli- 
ances. In 1878 he engaged with C. M. Rowley and Thomas J. Mont- 


gomery, of Boston, agents for the Brush system in New England. 
In July of that year he installed the first Brush plant in the Me- 
chanics’ Charitable Fair, Boston. At the opening of the fair he 
had two four-light dynamos installed, which lighted a portion of 
the building. At the conclusion of the fair Mr. Sheehy put a four 
3,000-candle-power light arc dynamo in Washburn & Moen’s roll- 
ing mills in Worcester. Following this a six-arc-light plant was 
placed in the clothing house of Freeland, Loomis & Company, of 
Boston, Mass., and later an eighteen-lamp machine was installed 
in the Merrimac mills at Lowell, Mass. A plant was then put in 
operation in the Willimantic Linen Company’s mills at Willimantic, 
Ct., and one in the Conant Thread Company’s works at Pawtucket, 
R. I. Mr. Sheehy installed a plant which had much to do with 
establishing the practicability of the Brush system, in the River- 
side Worsted Mills, Providence, R. I. 
satisfactory that the size of the installation was increased until 
there were over seventy arc lamps in the mills. In the summer of 
1879 Mr. Sheehy placed a six-light machine at Nantasket Beach, 
ta light the grounds of the Nantasket Beach Hotel. In the spring 
of 1879 the New England agents formed a company known as the 
Brush Electric Lighting Company of New England, and shortly 
afterward acquired the agency for the New York and Pennsylvania 
territories. In the fall of 1879 an office was established in New 
York. The first arc plant was placed in A. D. Julliard’s store, and 
later with Dunham, Bulkley & Company and with Bates, Reed & 
Cooley. At this time Mr. Sheehy brought to Mr. Julliard’s atten- 
tion the idea of forming a company in New York, and a number 
of gentlemen were brought together for that purpose, but the 
scheme fell through. In April and May, 1880, Mr. Sheehy was 
engaged in arranging an electrical plant on the steamer Massachu- 
setts, and in testing electric searchlights for sea-going purposes. 
Mr. Sheehy severed his connection in the east in 1882, taking the 
agency for the Brush system for the southern territory. In Wash- 
ington he made an exhibit of tower lighting, placing lights on the 
Washington monument, around the base of the Goddess of Lib- 
erty, on the dome of the Capitol, and on the tower of the Smithson- 
ian Institute. In 1885 Mr. Sheehy returned to the business he had 
started in Boston in 1876 and 1877, experimenting in telegraphic 
apparatus. He devised and improved apparatus of various kinds, 
until he successfully invented and patented instruments for local 
and long-distance exchange purposes, printing-telegraphs for pri- 
vate lines, for quotation and general news service. He invented a 
multiplex system, and autograph or copying telegraph instruments. 
An important invention was a synchronizing system for trunk line 
business between large centres. In 1890 he organized the Equitable 
Manufacturing and Electrical Company. In later years Mr. Sheehy 
concentrated his attention on the invention of a series of electrical 
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devices intended to ensure economy and safety in railway work. 
About three years ago he exhibited in this city a complete work- 
ing model of an electric railway signal system, including danger 
signals on the locomotive, despatcher’s operating signals, inter- 
locking devices for controlling trains at a distance, and a block- 
by-block section clearing system. Mr. Sheehy is survived by a 
widow. 


EDUCATIONAL. 


HYDRAULIC LABORATORY AT THE UNIVERSITY OF WIS- 
CONSIN—The new hydraulic laboratory for the University of Wis 
consin is practically completed and will soon be used by students 
for experimental purposes. The laboratory is equipped for investl- 
gation of problems of water power and water supply. It is located 
on the shore of Lake Mendota, near the College of Engineering, 
and immediately adjoining the university pumping station and tank 
house. The building is constructed of reenforced concrete. It is 


forty-eight feet by ninety-eight feet, three stories high, including 
the basement. 


COMMENCEMENT WEEK AT PURDUE UNIVERSITY—On 
Sunday, June 3, the baccalaureate address will be made at Purdue 
University, Lafayette, Ind., by James B. Angell, president of the Uni- 
versity of Michigan. On Monday, June 4, the annual exhibit of the 
art department will be held, and all departments and buildings 
opened for inspection. The ball games will be held between the 
alumni, ’varsity, faculty and seniors. At 4 P. m. a musical recital 
will be held in Fowler Hall. In the evening class and fraternity 
reunions will be held. On Tuesday, June 5, there will be class day 
exercises of the senior class in the morning. The ball game between 
Purdue and the University of Minnesota will be opened at 3 P. Mm. 
At 8 r. M. the annual meeting of the Alumni Association will be held. 
From 8 to 11 P. m. the official reception in honor of alumni, graduates 
and guests will be held in Agricultural Hall. On Wednesday, June 
6, the graduating exercises will be held in Fowler Hall at 9.30 A. M. 
Abstracts of theses by members of the graduating class will be 
presented, an address will be made by Professor Albion W. Small, 
of the University of Chicago, and degrees will be conferred. 


NEW PUBLICATIONS. 


CATALOGUE AND REPORT OF THE HEBREW TECHNICAL 
INSTITUTE—The catalogue and report of the Hebrew Technical 
Institute for the year 1906 is ready for distribution. This report 
and catalogue shows a very satisfactory condition of affairs, and 
describes the very worthy work which the members of the Hebrew 
Technical Institute Society, of New York city, are carrying on. 


CHATTANOOGA, THE MOUNTAIN CITY—The Chattanooga & 
Tennessee River Power Company, Chattanooga, Tenn., has issued 
a souvenir volume entitled “Chattanooga, the Mountain City,” which 
was compiled for the spring meeting of the American Society of 
Mechanical Engineers, held at Chattanooga, May 1-4. The book is 
replete with handsome illustrations, and the text is interesting and 
instructive. A map of Chattanooga and vicinity supplements this 
handsome volume, which was compiled by Mr. Thomas E. Murray, 
general manager of the New York Edison Company. 


ENGINEERING SOCIETIBS. 


AMERICAN SOCIETY OF MODEL ENGINEERS—The American 
Society of Model Engineers will hold its next meeting at the Berke 
ley Lyceum, 19 West Forty-fourth street, New York city, on Wedne® 
day evening, May 23. All parties interested in mode] work are 


invited to attend. The secretary of the society is Mr. W. E. Spon, 
123 Liberty street, New York city. 


BALTIMORE BRANCH, AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—The Baltimore (Md.) branch of the Ameri- 
can Institute of Electrical Engineers held a meeting in the physical 
laboratory of Johns Hopkins University, Friday evening, May 11, 
and listened to a paper on “The Discharge of Electricity Through 


Gases,” by Professor R. W? Wood. This gave a résumé of the theory 
of electrons. 
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NEW INCORPORATIONS. 


COLUMBUS, OHIO—The Adamsville Telephone Company, Mus- 
kingum county. Increase of capital stock from $3,000 to $10,000. 


COLUMBUS, OHIO—Tuscarawas County Telephone Company, 
New Philadelphia. Increase of capital from $200,000 to $250,000. 


ST. LOUIS, MO.—Independent Electric Company. $10,000. In- 
corporators: John Dowd, George J. Clark and E. F. Cunningham. 


MADISON, WIS.—The Milwaukee Telephone Company, Milwau- 
kee. $100,000. Incorporators: Bernard C. Roloff, Charles L. Goss 
and Paul Stover. 


SPRINGFIELD, ILL.—Murphysboro Telephone Company, Mur- 
physboro. $10,000. Incorporators: A. B. Minton, Thomas M. Logan 
and W. C. Alexander. 


COLUMBUS, OHIO—Todd Corners Telephone Company, Wake- 
man. $3,000. Incorporators: C. H. Todd, M. I. Todd, W. H. Hayes, 
A. J. French, F. M. Arnold and M. E. D. Greene. 


GUTHRIE, OKLA.—The Farmers’ Telephone Company, Noble, 
Okla. $1,000. Officers and directors: A. L. Lewis, president; A. Flit- 
ner, vice-president, and A. J. Burkett, secretary and treasurer. 


COLUMBUS, OHIO—Cleveland, Ashland & Mansfield Railway 
Company. To build an electric line from Ashland to Mansfield. 
$500,000. Incorporators: G. A. Bartholomew, Theodore W. Farham, 
A. M. Slentz, E. S. Avery and William H. Kees. 


SPRINGFIELD, ILL.—Springfield & Northeastern Traction Com- 
pany, Champaign. To be constructed from Springfield, Ill., to 
Bloomington, Ill. $1,500,000. Incorporators and first board of di- 
rectors: Charley Zilly, W. H. Burke, Charles A. Wright, K. L. Doyle 
and George Mattis, all of Champaign, III. 


LITTLE ROCK, ARK.—The Pan Long-Distance Telephone Com- 
pany, Fort Smith. To build a long-distance telephone system over 
Arkansas and adjoining-states and territories. $1,000,000. Charles 
Sutton, president; A. Arthur Latham, W. A. Latham, Edward 
Welleker, A. E. Boqua, Jr., and A. E. Boqua, directors. 


AUSTIN, TEX.—Home Telephone Company, Weatherford, Parker 
county. To conduct a long-distance telephone business. $50,000. 
Incorporators: J. A. Murray and J. C. Caller, Fort Worth; R. S. Low, 
G. A. Holland, W. D. Carter, Charles C. Littleton, J. T. Cotton and 
E. P. Sawtelle, Weatherford, and R. Armstrong, Taylorville, Ill. ` 


LYONS, N. Y.—Butler Independent Rural Telephone Company 
No. 1. To erect and maintain a telephone line between the villages 
of Wolcott and South Butler and vicinity. $1,000. Directors: 
Cyrus Aikens, of Savannah; John B. Aikens, Lucius H. Viele, L. I. 
Douglass, Delos S. Chapin, J. W. Miller, A. J. Ackerman, all of 
Butler. 


SPRINGFIELD, ILL.—Illinois, Indiana & Gary Railway Com- 
pany, Chicago. To be constructed from Peotone, Will county, Ill., 
to the Indiana state line at Beecher, Ill. $100,000. Incorporators 
and first board of directors: H. W. Saman, Clinton, Iowa; J. C. 
Duffin, Rockford, Ill.; B. H. Haris, F. M. Clark and W. F. McSwiney, 
Chicago, Ill. 


SPRINGFIELD, ILL.—Illinois & Western Railway Company, 
Chicago. To be constructed from East Dubuque, Ill, across the 
Mississippi river to Dubuque, Iowa, and from East Dubuque, Ill., 
north to the Wisconsin state line. $5,000. Incorporators and first 
board of directors: Conrad H. Peppenhausen, Joseph L. McNab, 
Edward T. Fix, Michael Gesas and William G. Hamilton, all of 
Chicago. 


ELECTRICAL SECURITIES. 

A steady and fairly large recovery in prices was the feature of 
the past week’s stock market. While this recovery was irregular, 
each session has been marked by some advances. The relaxation 
of the monetary situation is said to be the main cause of the re- 
covery in prices and the improvement in speculative confidence. 
The signing of another three-year agreement by the anthracite opera- 
tors and miners removes an important unfavorable influence from 
financial consideration. The same is true of the settlement of the 
Strike on the Great Lakes. An important development of the week 
was the government May report on the crops, the prospects of which 
continue the promise of last month, and while somewhat less favor- 
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able, the winter wheat yield will be above the average. General 
trade and business show no indications of slackening. Railroad 
officials report a moderate decrease in tonnage, but reports of earn- 
ings are nearly all good. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 12. 


New York: Closing. 
Allis-Chalmers common............0c0cecece 21% 
Allis-Chalmers preferred.............00ec00. 57 
Brooklyn Rapid Transit..................... 83 
Consolidated Ga8S........ 0.0... ccc cee ween 13644 
General Electric............ cc cece cc cccccee 1675 
Interborough Rapid Transit................. 231 
Kings County Electric.................cc0e. 163 
Mackay Companies (Postal Telegraph and 

Cables) COMMON............ 2... ce ee eeee 70% 
Mackay Companies (Postal Telegraph and 

Cables) preferred...............cceeees 
Manhattan Elevated................. ccc eeee 152 
Metropolitan Street Railway................ 113 
New York & New Jersey Telephone........ 145 
Western Union i0ic.5645..3c55o8 ne Vitis eews 92% 
Westinghouse Manufacturing Company...... 158 


The Manhattan Railway Company's general balance sheet as of 
March 31, 1906, shows total assets of $106,285,842, and liabilities of 
$99,170,828, leaving a surplus of $7,115,014. 


At the annual meeting of the General Electric Company, held 
May 8, the directors were reelected. The number of shares repre- 
sented was 351,007. 

The voting trustees of the Interborough Rapid Transit Company 
have reelected for the ensuing year the retiring directors. The 
first quarterly statement of the earnings of the Interborough since 
the merger of that system with the Metropolitan has been made 
public. The statement is for the quarter ending March 31, and 
shows gross earnings of $5,318,728 for both the elevated and sub- 
way. This isa gain of $736,006 over the corresponding period of 1905, 
which included the strike. Net earnings were $3,147,332, an in- 
crease of $623,927, and the surplus $1,109,138, an increase of $380,- 


‘041. The sum of $649,731 cash on hand is reported, and a total 


profit and loss surplus of $2,096,548. 


Boston: Closing 
American Telephone and Telegraph......... 13614 
Edison Electric Illuminating................ 246 
Massachusetts Electric........... ccc cece wees 66 
New England Telephone.................0.. 137 
Western Telephone and Telegraph preferred. 89 

Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common........... 71 
Electric Storage Battery preferred........... 71 
Philadelphia Electric................eceeeee 87, 
Philadelphia Rapid Transit................. 2614 
United Gas Improvement (ex rights)........ 83 


At the annual meeting of the stockholders of the United Gas 
Improvement Company it was decided to increase the capital stock 
from 734,500 shares of the par value of $50 to 918,005 shares of 
par value of $50 each. It is recommended that new stock be sold 
at its par value of $50 per share to the shareholders in the pro- 
portion of 25 per cent of their holdings of record at the close of 
business May 12. The right to subscribe will be evidenced by ne- 
gotiable allotment certificates exchangeable for subscription cer- 
tificates any time prior to June 15. Subscriptions will be payable 
in four installments. The net profits of the United Gas Improve- 
ment Company for the fiscal year ended December 31 were $5,070,165, 
an increase of $599,321. Net profits equal 13.8 per cent earned on 
nearly $36,750,000 stock outstanding and compare favorably with 
the net earnings of the previous year, being an increase of $599,325 
over 1904, and marking the highest record figure in the history of 
the company. 


Chicago: Closing. 
Chicago Telephone....................e000. 120 
Chicago Edison Light...............eccceee 145 
Metropolitan Elevated preferred............. 68 
National Carbon common................... 80 
National Carbon preferred.................. 120 
Union Traction common.................... 412 


Directors of the Chicago Telephone Company will meet June 6, 
when it is reported the usual quarterly dividend will be declared. 
It is understood that no reduction in the payment will be made in 
the immediate future, possibly not for another year. 
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TELEPHONE AND TELEGRAPH. 


AUSTIN, TEX.—The Postal Telegraph-Cable Company has estab- 
lished an office at Jacksonville. 


GUTHRIE, OKLA.—A telephone company has been organized 
at Frederick and will run a line to Manitou. 


CHANDLER, OKLA.—The Star Rural Telephone Company has 
its new line between Agra and Chandler via Parklands completed. 


MONTGOMERY, ALA.—Fire recently destroyed the Western 
Union Telegraph Company’s office on Commerce street, causing a 
loss of $50,000. 


GLENS FALLS, N. Y.—The Western Union Telegraph Company 
is erecting a new line of poles between Fort Edward and Lake 
George along the Delaware & Hudson railroad tracks. 


COLVILLE, WASH.—A new telephone line is being projected by 
the citizens of Echo Valley to connect that neighborhood with Col- 
ville, ten miles distant. The new line will be built at once. 


MEXICO, MEXICO—A new telephone line is to be installed be- 
tween the town of Chihuahua and the Santa Eulalia mining camp, 
with a central station in Santa Eulalia. Work is to commence at 
once. 


BALTIMORE, MD.—The Chesapeake & Potomac Telephone Com- 
pany is arranging to establish an exchange at Sparrows Point, to 
include not only the residents of the town, but others in the sur- 
rounding country and Patapsco Neck and Fort Howard. 


AUBURN, N. Y.—The Cato & Meridian Telephone Company has 
elected the following directors to serve for one year: G. B. Hape- 
man, John E. Casey, Eugene Soule, James Mehan, L. D. Stafford, 
J. E. Turner, John K. Rich, G. V. Applegate and Smith D. Ward. 


NEW HAVEN, CT.—The division headquarters of the Western 
Union Telegraph Company have been moved to New Haven. About 


1,000 of the company’s offices are in charge of the division, which | 


includes Connecticut, Rhode Island and portions of New York and 
Massachusetts. 


KIRKLAND, WASH.—The Kirkland Telephone Company’s 
branch line to Redmond has been completed. This connects the 
five towns of Houghton, Kirkland, Juanita, Redmond and Bellevue 
and the farms between them. The company is composed of local 
people. A cable from Bellevue connects with the Independent Tele- 
phone system in Seattle, thus giving a long-distance as well as a 
local service. e 


HOPKINSVILLE, KY.—The independent long-distance telephone 
line from Hopkinsville to Henderson is now being completed. The 
Ideal Construction Company has for several months been putting 
up the poles and this part of the work has been completed. The 
line will be the property of the Central Home Telephone Company, 
which recently acquired all of the independent telephone lines in 
Kentucky and adjoining states. 


WATERVILLE, ME.—The Western Union Telegraph Company 
has completed the laying of a seven-wire cable across the Kenne- 
bec between Bath and Woolwich. The distance across the river 
opposite Bath is 2,800 feet and the cable weighs 10,000 pounds. 
This is the first telegraph cable across the Kennebec at this point, 
although the New England Telephone Company already has one 
in place. The Western Union company’s present cable crosses the 
river at Gardiner and the new one will shorten the route to Rock- 
land about sixty miles. A new wire is also to be installed between 
Rockland and Wiscasset. 


MASON CITY, 1OWA—Improvements aggregating $200,000 have 
been planned for the Western Electric Telephone Company, whose 
headquarters are in Mason City. All the present lines will be re- 
built with new copper and iron wire, and new switchboards will 
be installed, which will accommodate an increase in the service. 
Several new lines will be built as follows: between Burt and Fenton; 
Spirit Lake to Jackson, Minn.; Rock Rapids and Estherville; Albert 
Lea via Mills and Forest City to Britt. New tolls have been estab- 
lished on all lines in Cerro Gordo county from the sixteen points 
who have direct connections with Mason City. a reduction of from 
ten cents to fifteen cents on each toll. A new equipment will also 
be installed in the head office at Mason City. 
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ELECTRIC LIGHTING. 


ST. PAUL, MINN.—Staples is considering the matter of install- 
ing an electric light plant. 


GREENVILLE, COL.—Lewisburg’s council has passed a resolu- 
tion to employ an engineer to make an estimate for a waterworks 
and electric light plant. 


WACO, TEX.—The county commissioners have decided to place 
an electric light plant in the court house, the jail and other build- 
ings belonging to the county. The contract has been let. 


MANGUM, OKLA.—The electric light plant which was estab- 
lished three years ago in Mangum by E. W. Poth has been sold by 
him to the Galbraith-Fox Trading Company. The plant is valued 
at $12,000. 


HARRINGTON, DEL.—A new and modern electric lighting sys- 
tem will be put into operation about July 1. Peale & Kiehm have 
secured the franchise to light the streets and have begun building 
a power-house. ‘ 


FAIRBURY, ILL.—The Fairbury Electric Light, Heat and Power 
Company has announced the consolidation of the plant in Chats- 
worth with the plant in Fairbury. It also announces a reduction 
in the price of lights. 


STANBERRY, MO.—George S. Marshall, of Sedalia, has taken 
charge of the General Public Service Company’s plant at Stanberry. 
The plant has been purchased by the company from T. D. Hussey 
and A. C. Frisbie for the sum of $25,000. 


PROVIDENCE, R. I.—W. L. Mauran, H. R. Rust and P. T. Cur- 
ran, all of Providence, have incorporated the Westerly Power Com- 
pany. The company is capitalized at $700,000, and is organized for 
the purpose of engaging in the sale of electricity and gas. 


PITTSFIELD, MASS.—On account of the extensive improve 
ments just undertaken, the Pittsfield Electric Company is to in- 
crease its capital stock, which at present is $150,000. The directors, 
at a meeting to be held shortly, will consider the advisability of 
adding $75,000 more, making a total of $225,000. 


WINSTON-SALEM, N. C.—The plant, good will, etc., of the Win- 
ston-Salem Gas and Lighting Company have been sold by order of 
the Superior Court for $62,300. The successful bidders were Will- 
iam and Sinclair Mainland, of Oshkosh, Wis., who own and operate 
nine other plants. These parties owned bonds to the amount of 
$24,000. 


ELK RAPIDS, MICH.—The council of Elk Rapids has granted 
a franchise for an electric lighting plant to A. B. Dougherty. The 
franchise calls for an all-night service, with a price of $75 per arc 
light for the first twenty-five lights; above twenty-five lights, $70. 
Six months are allowed in which to put the plant in operation. Elk 
Rapids is a town of about two thousand, and up to the present has 
been without any system of street lighting. 


LYNCHBURG, VA.—At the May session of the Lynchburg city 
council the committee on lights will make a report in which the 
establishment of a municipal electric light plant in the pumping sta- 
tion of the waterworks will be recommended. The plant, it is esti- 
mated, will cost $50,000. The pumping station will be available 
for this purpose after the installation of the $500,000 gravity water 
system, which will be ready for use next fall. . 


WASHINGTON, PA.—The ordinance providing for the letting of 
the contract for lighting the borough for a period of five years has 
been signed by the burgess. The old contract with the Washington 
Electric Light and Power Company has expired, and by the signing 
of the ordinance the action of the council authorizing the contract 
to be relet to this company for a period of five years is approved. 
The contract price is $70 per year for each arc light, of which there 
are 184. Under the old contract the price per light was. $83. 


NORTH YAKIMA, WASH.—Preliminary to the plan of the pres 
ent city administration for the building of a municipal water and 
light plant. Mayor Reed has filed two water appropriations in the 
county auditor's office. One is for 1,000 cubic feet per second to 
be diverted from the Naches river, a half mile above Horseshoe 
Bend, to be used for power purposes. The other is for fifty cubic 
feet of water per second from the same stream to be diverted 4 
half mile above the mouth of the Tieton river, to be used for domes: 
tic and irrigation purposes for North Yakima. 
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ELECTRIC RAILWAYS. 


SKANEATELES, N. Y.—The Auburn & Syracuse Electric Rail- 
way Company has been granted a franchise by the Skaneateles 
village board of trustees. 


NORFOLK, VA‘\—The extension of the lines of the Norfolk, Ports- 
mouth & Newport News Company to Churchland has been completed 
from Portsmouth to Churchland. 


ALDAN, PA.—The Aldan borough council has given to the Phila- 
delphia & Garrettford Street Railway Company the right to oper- 
ate its line through the borough. This affords the corporation 
another stretch of territory in its effort to reach Chester. 


WHEELING, W. VA.—William Lipphardt, of Martins Ferry, has 
been elected president of the Southeastern Ohio Railway, Light and 
Power Company; S. C. Hoffman, of Martins Ferry, has been elected 
vice-president. This company is constructing an electric road from 
Zanesville to Roseville. 


BOYDS, MD.—Henry Phillips, of Washington, is said to have 
bought a controlling interest in the Kensington Electric Railway 
line that runs from Kensington to Chevy Chase. He proposes to 
run this line on to Sandy Springs across the country, about eight 
or ten miles from Kensington. 


BLOOMSBURG, PA.—The board of directors of the Berwick & 
Nescopeck and Berwick & Suburban trolley lines held a meeting in 
Berwick recently, when the capital stock was increased from $1,000,- 
000 to $1,500,000. The contracts for the power-house were approved, 
and work will be started within sixty days. 


LYNCHBURG, VA.—The Norfolk & Western Railway has let 
the contracts for the construction of a double-track belt line around 
the city. The line will be twenty-two miles long, and seven firms 
will do the work. The company will urge that the work be com- 
pleted as speedily as possible in order to obviate the congestion in 
the local yards. The improvement will cost upward of $2,000,000. 


DES MOINES, IOWA—The board of trustees of the Iowa State 
Agricultural College has granted a right of way to the Newton & 
Northwestern Railroad for its interurban line. The line comes 
from Fort Dodge to Des Moines. The road purchased the motor car 
line to the college, which has been in operation for some time, and 
will use a portion of this for its interurban right of way. 


CHATTANOOGA, TENN.—The Lookout Mountain Railway Com- 
pany, in which stockholders of the Chattanooga Railway Company 
are interested, has applied for a charter, with $100,000 capital stock 
for the purpose of rebuilding the street railway on famous Lookout 
mountain. The incorporators are: Foster V. Brown, Frank Spur- 
lock, R. W. King, D. J. Duncan and Thomas G. Newman. 


WILMINGTON, DEL.—At the annual meeting of the Consoli- 
dated Railways, Light and Power Company all the old directors were 
reelected as follows: Hugh MacRae, M. F. H. Gouverneur, W. W. 
Randolph, George R. French, M. J. Heyer, C. W. Worth, B. G. Worth, 
G. Herbert Smith, James H. Chadbourn, Junius Davis, J. V. Grain- 
ger, Eduard Ahrens, Jurgen Haar, J. G. L. Gieschen and Oscar 
Pearsall, of Wilmington. 


IRWIN, PA.—Pittsburg, Irwin & Greensburg men have applied 
for a charter for the Pittsburg, McKeesport & Westmoreland Rail- 
ways Company. The line will begin at Herminie and will run over 
the West Newton road through Cowensburg and Blackburn to the 
Youghiogheny river at Gratztown. This road is intended as a con- 
nection with the line from Irwin to McKeesport, and the Manor 
Valley road from Manor to Irwin and Herminie. 


APPLETON, WIS.—Upwards of $30,000 changed hands recently 
at Appleton when the management of the proposed Madison, Green 
Bay, Oshkosh & Southwestern Railway purchased all the land on 
which it has had option during the last four months. Practically 
all the right of way from Appleton north as far as Crandon has 
now been purchased, and work of laying rails has already been be- 
gun on the northern end of the line. 


GREAT FALLS, MONT.—AIl of the property, including fran- 
chises, of the Great Falls Street Railway Company and the Boston 
& Great Falls Electric Light and Power Company has been trans- 
ferred to the new company, which was recently incorporated in New 
Jersey under the name of the Great Falls Electric Properties, with 
a capital stock of $1.000,000, the incorporators being Pressly E. Bis- 
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land, of Bronxville, N. Y.; W. S. Brayton, of East Orange, N. J., 
and Robert Randall, of New York. 


YELLVILLE, ARK.—The city council of Yellville has granted 
C. L. Morgan, of Detroit, a franchise to build an electric railroad 
through the town. Mr. Morgan secured the franchise in the inter- 
est of Detroit capitalists, who are heavy property owners in Marion 
county, and have lately taken a number of zinc mining leases in 
the Rush and Jimmy creek districts. The plant is to build from 
Yellville south into the Rush creek country and north into the 
Jimmy creek district, connecting with the White River line at or 
near the depot. 


VINCENNES, IND.—In order to permit of the immediate begin- 
ning of construction work.on the Vincennes, West Baden & Louis- 
ville traction line, the directors reorganized by electing the follow- 
ing officers: president, T. H. Adams, of Vincennes; vice-president, 
Lewis Metesser, of New Orleans; secretary, Anthony M. Yelton, of 
Vincennes. Mr. Metesser, representing an eastern construction com- 
pany and also the Philadelphia capitalists who financed the road, 
with G. W. H. Roush, a local director, will superintend the con- 
struction, which is to begin at once. The company expects to have 
cars in operation by November. The road will be first built to 
Petersburg, thence to West Baden and Louisville. 

COLUMBUS, OHIO—The plans of the Schoepf syndicate for the 
consolidation and formation of the largest electric system in the 
country are rapidly developing, and before the close of the present 
summer the Indiana, Columbus & Eastern Traction Company will 
have through limited cars in operation between Zanesville, Colum- 
bus and Indianapolis; Zanesville, Columbus and Cincinnati, and 
from Cincinnati to Indianapolis. To accomplish this, many improve- 
ments are being considered in the way of additional motive power, 
betterment of roadbed and improved terminal facilities. To in- 
crease the power of the lines, substations are to be located at vari- 
ous points. One of these will be placed near Alum creek on the 
Columbus, Newark & Zanesville road. 


FAIRFIELD, IOWA—The project of an interurban railway be- 
tween Fairfield and Keosauqua has been revived, and it is believed 
that it will be carried out. It is proposed to use the Des Moines 
river to furnish power, not only for railway purposes, but also for 
lighting and power in the towns along the right of way. The proj- 
ect is being investigated by four Indiana men—Henry Buser, Frank 
Draggoo, A. W. Carpenter and J. T. Carpenter—whose plan is to 
organize a company with a capital of $1,000,000. of which amount 
$150,000 is to be in preferred stock, with a guaranteed dividend of 
six per cent, and to have a tax voted by the towns and townships 
through which the proposed road will pass. If this is successfully 
accomplished it is proposed to bond the road for $500,000, and with 
the money already on hand to build and equip it. 


WASHINGTON, D. C.—The United States Circuit Court of Ap- 
peals at Richmond, Va., having denied the mandamus sought by 
F. D. Zell and associates to hold up the sale of the Bay Shore Rail- 
road, the property was put up at auction at Norfolk and sold to 
Edward B. Smith, of Philadelphia, for $765,000, on which $50,000 
was paid in cash. The remainder of the purchase price is to be 
paid in cash and bonds held by Edward B. Smith & Company 
within thirty days. The receivers are to continue the operation of 
the road until the sale shall have been confirmed by the court. 
The sale of the Bay Shore to Smith means that it has been ac- 
quired by the Norfolk & Portsmouth Traction Company, which 
recently took over all the traction and lighting properties in that 
section, with the exception of the Bay Shore and the Norfolk & 
Atlantic Terminal properties, under a $14,000,000 merger. 


WASHINGTON, PA.—The Pittsburg Railways Company has be 
gun preliminary work in the construction of a new trolley line from 
Castle Shannon to Canonsburg. The contract for the building of 
the road has not been let and the present work is being done by 
the company itself. The initial work consists of the filling of the 
right of way just east of Canonsburg. A large force of men has 
been secured, and the work is to be rushed. The Pittsburg Railways 
Company has accepted the franchise granted by the Canonsburg 
council across East College street. One specification in the fran- 
chise is that cars be running between Pittsburg and Canonsburg 
by November 1 of this year. The Pittsburg Railways Company 
officials claim that the road will be completed by that time, and 
that cars will be Operated regularly between Washington and Pitts- 
burg. 
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INDUSTRIAL ITEMS. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburgh, 
Pa., is distributing its characteristic calendar card. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, Ohio, an- 
nounces the removal of its New York office to 1123 Broadway. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in bulletin 
No. 31 describes attachment plugs, panel boxes and new taplets. 


THE ELECTRIC CABLE COMPANY, New York city, in order 
to secure adequate quarters for handling its increasing business, 
moved on May 1 to 17 Battery place, 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has ready for distribution a new series of bulletins 
to take their places in its perpetual catalogue. 


THE J. LANG ELECTRIC COMPANY, 116-128 North Lincoln 
street, Chicago, 111., has published an attractive booklet describing 
the McWilliams universal metering panelboard. 


THE LYON METALLIC MANUFACTURING COMPANY, Chi- 
cago, Ill, will be pleased to send its new catalogne descriptive of 
the Lyon steel trucks for factories, foundries, shops, etc., to any 
one interested upon request. 


THE CLARK INSULATION COMPANY, Boston, Mass., an- 
nounces that the name of the company has been changed to the 
Boston Insulated Wire and Cable Company. The ownership and 
management remain the same. 


DODGE & DAY, Philadelphia, Pa., have been commissioned by 
the Kerr-Murray Manufacturing Company, Fort Wayne, Ind., to 
erect and equip a new plant. Preliminary work is about completed, 
and construction will be started at ance. 


THE COOPER HEWITT ELECTRIC COMPANY, 220 West 
Twenty-ninth street, New York city, in bulletins No. 10 and No. 11 
describes and illustrates, respectively, Cooper Hewitt mercury vapor 
lamps for direct current and for alternating current. 


THE ROBINS CONVEYING BELT COMPANY, New York city, 
has issued bulletin No. 14 describing and illustrating Robins’ belt 
conveyors for handling excavated earth and rock and concrete ma- 
terials. Many remarkable applications are shown, and the text is 
instructive and interesting. 


THE NATIONAL CARBON COMPANY, Cleveland, Ohio, is dis- 
tributing a very attractive folder bearing the impression of a 
bull’s-eye. This calls attention to the aim of the company, which, 
it is stated, has been, and always will be, to maintain the high 
standard of quality of “Columbia” carbons. 


THE STANDARD ELECTRICAL MANUFACTURING COM- 
PANY, Niles, Ohio, is distributing a folder calling attention to the 
advantages of the “Star” incandescent lamp. This folder also con- 
tains the official National League, American League, American Asso- 
ciation and Eastern League baseball schedules for 1906. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., announces that its sales office formerly located in San Fran- 
cisco, Cal., has been transferred to 525 Thirteenth street, Oakland, 
Cal. All business connected with the Pacific coast territory will 
be handled from this office. 


THE ABNER DOBLE COMPANY, 2611 Broadway, San Francisco, 
Cal., announces the loss in the recent fire of some of its correspond- 
ence apd drawings. In order to check up its files and make its 
records complete the company is requesting its patrons to send 
copies of drawings and blueprints and of recent correspondence. 


THE HOLTZER-CABOT ELECTRIC COMPANY, Brookline, 
Mass., announces that it has severed its connection with W. Green 
& Company, 6 Maiden lane, New York city. This company has 
been handling the Holtzer-Cabot Company’s motors in the jewelry 
and optical trades. The company will hereafter sell its motors to 
the jewelry people direct. 


FAIRBANKS, MORSE & COMPANY, Chicago, Ill, announce 
temporary headquarters at 969 Broadway, Oakland, Cal. The com- 
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pany expects to be able to return to its permanent location in San 
Francisco in due time. It has sold recently a large number of its 
standard mine cars to the Republic Iron and Steel Company, the 
Nassau Ore Company, the La Rue Mining Company and the Rhodes 
Mining Company. 


THE DE VEAU TELEPHONE MANUFACTURING COMPANY, 
New York city, has recently issued some literature on telephone 
apparatus especially descriptive of its intercommunicating system. 
This De Veau literature is especially bright and unique in prepara- 
tion. One of these little bulletins is of interest to the historian, 
inasmuch as it has a description of some localities of interest be- 
cause of colonial war associations. 


THE AITON MACHINE COMPANY, New York city, has found 
it necessary to install a number of new machine tools in its fac- 
tory at Harrison, N. J. The company has been experiencing a 
continued expansion of business, and has made improvements in 
every department. The new tools are all especially adapted to the 
Aiton Machine Company’s work, which is the manufacture of wire, 
cabling, stranding and rubber machinery. 


THE STANDARD VARNISH WORKS, 29 Broadway, New York 
city, is publishing a little booklet designated as “The Insulator.” This 
will contain special articles concerning applications of insulating 
varnish. Several brief sketches are entitled as follows: “How Var- 
nish Cuts the Cost of Expenses’; “A New Kind of Electrical Var- 
nish,” and “How to Buy Electrical Varnish.” This book will be 
sent to any one interested upon request. 


THE CONSOLIDATED ENGINE-STOP COMPANY, 130-133 East 
Twelfth street, New York city, has published a new catalogue en- 
titled “The Protection of a Monarch.” This catalogue describes the 
application of the “Monarch” system, and gives some views of in- 
stallations where this system has been adopted. In addition to 
this there are a number of testimonigls from companies who have 
found the system of advantage in case of accident. 


THE CONNECTICUT TELEPHONE AND ELECTRIC COM: 
PANY, Meriden, Ct., has placed the Pacific coast agency for its 
spark coils with the George P. Moore Company, Incorporated, Oak- 
land and Los Angeles, Cal. The Moore company’s establishment at 
San Francisco was destroyed by the recent fire, but the company 
promptly opened a branch at Oakland, where a large stock is being 
carried. About a year and a half ago the Connecticut company com: 
menced a series of experiments for the purpose of improving the 
electric sparking equipment of gasolene engines. The new coll 
is of very high quality and represents twelve years’ experience in 
the manufacture of high-grade electrical apparatus. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., reports a very busy condition in its elec- 
tric locomotive construction department. Within the last week 
or two orders have been received for no less than fifty electric 
locomotives. Some of these are for mining plants and will be used 
in hauling coal in the pit. Others are for manufacturing plants, 
where the electric locomotive is now finding extensive use in the 
transportation of material from the shops to the railroad siding. 
Owing to the facilities of the Westinghouse shops for the construc- 
tion of electric railway material, and because of the existing arrange- 
ment between the Westinghouse company and the Baldwin Loco- 
motive Works, the Westinghouse company is securing a very large 
portion of this class of electrical business’ 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., i8 
distributing a new series of timely advertising literature. Price 
list 5145 deals with type H oil transformers. Price list 5146, type 
HB oil transformers. Price list 5147, electric heating devices. Sup- 
ply catalogue 7596, Sprague-General Electric type M-control appa- 
ratus. Supply catalogue 7597, marine supplies. Flyer 2175, type 
SC no-voltage and overload release for use with shunt or compound- 
wound motors; 2178, key and keyless receptacles; 2179, all porcelain 
wireless clusters; 2180, porcelain sockets; 2181, receptacles for 
outdoor wiring; 2182, type MA13A copper ribbon fuse box; 2183, 
type MS8 hood switch for railway service; 2184, type, I, form D and 
form D-2 fuse holders. A new catalogue descriptive of lightning 
arresters is very complete, instructive and interesting. 
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THE NEWEST ELECTRICAL INVENTION. 


A most extraordinary device has been completed by two in- 
ventors of one of the eastern states, if we may trust the news- 
paper account of it. This device is so revolutionizing that it is 
going to “place Marconi and De Forest on the junk heap,” and 
goodness knows what it will do to their apparatus. In brief, 
it is a telephone instrument which enables any person, when 
writing, walking or moving about in any way whatever, to put 
himself in communication with any telephone system. Very 
properly, this wonderful instrument is called the “runo-walko- 
rideo-driveo universal telephone,” or words to that effect, and 
if is said that it is s0 marvelous that the inventors have found 
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it necessary to simplify it very greatly in order that the experts 
of the great telephone companies of the country ean understand 
it. It seems, however, that they have another difficult problem 
before them, which must be solved before their instrument is a 
commercial success. There is, as yet, no way which enables 
the exchanges with which connection is made to collect tolls from 
the users of the new instruments. There would seem also to be 
another very important problem which is awaiting solution, 
that of convincing the dull telephone experts mentioned above 
of the practicability of the new device. 


perma 


THE TELEPHONE RELAY. 

The newest,solution of the old problem of devising a tele- 
phone relay has been offered by Dr. John Trowbridge, in the 
instrument described in the last issue of the ELECTRICAL REVIEW. 
Certain new principles have been employed in constructing it 
which, it is said by the inventor, overcome the difficulties met in 
previous designs. 

Two great difficulties have always bothered the inventors of 
telephone relays. One of these is the so-called growling or 
crackling noise which is produced by the instrument when the 
microphone transmitter is used for amplifying the signals. The 
other difficulty has been to secure independent adjustment 
of the receiving and transmitting portions of the device. The 
former difficulty is overcome in the present instrument by plac- 
ing the moving part of the receiver, which is a light laminated 


electromagnet, in a balanced magnetic field and by keeping the 


centre of the diaphragm of this part of the instrument free from 
pressure. To transmit the vibrations of this part of the instru- 
ment to the microphone, the movements of the outer edge are 
utilized and not those of the centre, and these vibrations are 
transmitted through metal and not through air, which is a poor 
transmitter. Further, this construction does not interfere with 
the motion of the diaphragm. This metal transmitter is brought 
in contact with the microphone transmitter, and the pressure 
between the two can be adjusted without interfering with the 
adjustment of the receiving part. This means of transmitting 
the vibrations of one part of the instrument to the other is new, 
and upon it, it is said, the success of the instrument largely 
depends. Dr. Trowbridge has found that, in the laboratory, 
excellent results are obtained with it. 

A satisfactory telephone relay would, of course, greatly bene- 
fit the telephone art, as it would not only increase the ordinary 
distance of communication, but would assist in reducing the 
cost of the transmission line. Such a device would be the more 
welcome to-day, as other proposed methods of improving tele- 
phone transmission do not seem to have made as much headwav 
as was expected. It does not seem, however, that any form of 
relay in which moving parts are employed can be applied to 
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submarine work, except, of course, in cases where the relay itself 
would be placed above water. It is out of the question to place 
any instrument which requires adjustment from time to time 
under water. 


ni ee M M 


THE UTILITY OF ELECTRICAL PYROMETERS. 

For the recent James Forrest lecture delivered by Mr. R. A. 
Hadfield before the Institution of Civil Engineers, of Great 
Britain, the speaker took as his subject “Unsolved Problems in 
Metallurgy,” and during an interesting discourse on this topic 
he pointed out the necessity for accurate temperature determina- 
tions. For instance, a common ordinary carbon steel was men- 
tioned which hardens at a certain temperature. But it has only 
recently been discovered that the dividing line at which the 
metal becomes hard or not is only a few degrees; indeed, one 
authority says not more than one degree centigrade. This 
particular metal, when heated to 725 degrees centigrade and 
quenched in brine, will bend, cold, forty-three degrees, and its 
Brinell hardness number is 228. If heated to 735 degrees— 
only ten degrees higher—and quenched, it will bend only 1.5 
degrees, and the hardness number is increased to 512. If carried 
five degrees higher, or to 740 degrees, it will not bend at all, 
and the hardness is 713. The steel has been completely hard- 
ened by raising the temperature at which it is quenched only 
the comparatively small amount of fifteen degrees from 725 
degrees centigrade. This is a range of twenty-seven degrees 
Fahrenheit, and is less than that of an ordinary spring day. 
Obviously, to control this action it is necessary to have accurate 
means of measuring high temperatures, and the pyrometer used 
should be an indicating one as well as one for measuring; that 
is to say, it should give instantaneous readings. 

Of the different pyrometers to-day available for this purpose, 
the best known are electrical—the resistance pyrometer, the ther- 
moelectric pyrometer and the optical pyrometer, which is really 
a miniature incandescent lamp. All three of these instruments 
give instantaneous readings of temperature, though the accuracy 
depends, of course, upon the care with which they have been con- 
structed and calibrated. It seems evident. that these instruments 
are destined to play an important part in the valuable researches 
now being carried on in metallurgy and also in the practice 
of the art itself. Not a little of the success attained by them 
already depends upon the ingenuity and skill and the vast amount 
of scientific research which has been carried on by the makers 
of electrical instruments in their endeavors to meet the demand 
for accurate and convenient electrical instruments. To the elec- 
trical engineer, more than any other, is due the remarkable 
development in methods of what may be called commercial meas- 
urement which has occurred during the past ten years. 

The investigations in metallurgy, according to Mr. Hadfield, 
are not all being carried on at high temperatures. Those which 
take place at very low temperatures are equally as important, 
particularly from a scientific standpoint. For instance, a nickel 
steel containing twenty per cent nickel is almost non-magnetic 
at ordinary temperatures. It has a tenacity of forty tons per 


square inch. Upon being immersed in liquid air it becomes 
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strongly magnetic, and its tenacity increases to 157 tons. This 
steel, after returning to ordinary temperatures, retains a tenacity 
of no less than 115 tons. Such a remarkable result, brought 
about simply by carrying the temperature very low and allowing 
it to return, is of great scientific interest, for it has an impor- 
tant bearing upon our ideas of physical structure and of mag- 
netism. 

The lecturer also called attention to the ignorance of the 
behavior of the elements at the temperatures supposed to exist 
in the sun. These, of course, we can not hope to reach, but we 
can go part way there by means of the electric furnace; and, 
no doubt, researches in this direction will yield very valuable 
results. Their success, of course, depends, to a large degree, 
on the determination of temperature, and it is here that the 
electrical pyrometers will again be of great value. 


ELECTRICAL RESONANCE. 

Electrical resonance has always been a puzzling phenomenon 
to the student and to the engineer. It is a surprising thing to 
find that between certain points in a circuit that the voltage, 
as measured by ordinary instruments, may be considerably higher 
than that produced in the generator; or, in other cases, that 
the current flowing will be larger than the current flowing from 
the dynamo. These facts, coupled with the analytical method of 
explaining resonance which is almost always employed, are 
the reasons, no doubt, for the mystery surrounding the subject. 
If the matter were taken up properly, or if the preparation in 
mathematics given to the engineering student were always suffi- 
cient to enable him to use this tool understandingly, the mystery 
would disappear. No one has any difficulty in understanding 
how a heavy swing may be set swinging through a wide path 
by properly timed light pushes, and it does not require a great 
intellect to comprehend that the swing itself is doing but little 
work, although it represents a good deal of stored-up energy. 
This, in a-way, is all that resonance means. The swinger times 
his impulses to the period of the swing. When a similar agree- 
ment obtains in other systems the effect is the same. A small 
force is able to set up a large vibration. It is the old story 
of the fiddler who fiddled down the bridge. 

For these reasons the résumé of electrical resonance which 
is concluded in this issue is timely and valuable. The author, 
Mr. F. F. Fowle, does not wrap the subject up in any mystery, 
and although he uses complex quantities, this is really a method 
of simplification. The symbol —j in the formula merely indicates 
a direction. The equations employed in this branch of mathe- 
matics show the angular relation between the terms 6s well a8 
their relative values. Instead of squaring and adding together 
and then extracting the square root of the two terms of the 
equation representing the resistance and inductance, we simply 
write these two out and indicate by the symbol that they are 
ninety degrees apart. 

In addition to his excellent treatment of the subject, Mr. 
Fowle points out the dangers which resonance may give rise t0, 
and, on the other hand, when it really may be beneficial. 
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THE ELECTRIC MOTOR FOR MARINE PROPULSION. 

The electric motor has proved its utility as a driving mechan- 
ism in so many directions that it is not surprising to find it 
proposed seriously for use in propelling ships. Our esteemed 
contemporary, the American Shipbuilder, in its issue of April 
21, calls attention to a system devised by Mr. R. T. Walker, in 
which the electric motor is utilized in order to make available 
certain features which it possesses and which are not possessed 
by the steam engine. The system, in brief, consists in using 
motors to drive the ship’s propellers, the power for the motors 
being supplied from dynamos driven by steam turbines. 

One of the great difficulties in adapting the steam turbine 
to marine propulsion lies in the fact that the turbine is naturaily 
a high-speed motor. To reduce its speed, and not lose greatly 
in efficiency, makes it necessary that the machine be large and 
expensive; yet this must be done if the most effective propeller 
speed is to be maintained. It is not practicable to increase 
propeller speeds to any extent, and the present steam turbine 
ship equipments have been possible only through a compromise 
which brings the speeds of both the turbines and the propellers 
near to the limits. The steam turbine also has another disadvan- 
tage, since it is not easy to vary its speed efficiently; and the 
important feature of reversing causes additional complications. 

The advantages claimed for the electric drive are the ability 
to place the generating machinery where it is most convenient, 
without respect to the location of the propellers; long tail shafts 
' are done away with, and both the turbines and the propellers 
can be run at the speeds most suitable. 


further solves the question of efficient speed control and ease 


The proposed system 


of reversing. Two or more motors may be employed, driving as 
many propellers, and by the use of the series parallel control 
or any of the other well-known means of varying the speed, it 
becomes possible to sail efficiently at any desired rate. 

Against the system may be urged the disadvantage that it 
calls for three machines instead of one, for besides the turbine 
there must be a generator and a motor, each, of course, having 
an output equal to that of the prime mover. However, this 
seems to be the only objection, and the cost of the additional 
equipment would certainly be somewhat offset by the elimination 
of the tail shaft and by a reduction in the weight of the turbine. 
Just how much this would amount to we are not enough familiar 
with marine practice to say, but it would probably be considerable. 
It seems likely, however, that the gain accomplished in the other 
ways mentioned would be of great value. The ability to piace 
the boilers and engines where they least interfere with the use of 
the vessel as a cargo carrier would be an important feature, and 
the advantages of the electric drive have been so thoroughly 
demonstrated in other applications that it is natural to expect 
that they will be realized, partially, at least, in this new work. 
It would be very interesting to have the problem worked out in 
more detail by some one familiar with the requisites of marine 
work. A feature of the new system which it seems worth calling 
attention to would be the ability to place the control of the 
propellers directly in the hands of the pilot. 
would take care of the machinery in his engine room, while the 


The engineer 
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officer in charge of the vessel could easily stop, start, reverse his 
vessel or vary the speed with a simple movement of a lever. He 
would thus have as absolute control over the motivé power of 
his vessel as he now has over the steering gear. 


-i 


DIRECTED WIRELESS TELEGRAPHY. 

In a paper read recently by Mr. William Marconi before 
the Royal Institution, London, a new system of directing the 
electric waves used in wireless telegraphy was described. Mr. 
Marconi’s paper will be found on another page of this issue. In 
brief, the system consists simply in stretching the aerial in a 
horizontal direction instead of erecting it vertically. Mr. Mar- 
coni has found that with a length of only two or three hundred 
metres stretched & few feet above the ground, or even laid upon 
the ground itself, that waves are sent out which have a consider- 
ably greater intensity in the vertical plane through the wire than 
in any other direction. In some cases signals could be sent in 
this way in the plane of the wire a distance two or three times 
greater than they could be detected in the plane at right angles 
to it. 
transmitted in this way seems to be ellipsoidal in shape, witn a 


The area through which signals of equal intensity are 


second, but smaller, ellipse intersecting the larger one in the 
plane of the wire, but extending in the opposite direction. Such 
@ wave shape does not give a very narrow angle of control, at 
least so far as the experiments described show; but it should be 
remembered that as yet only a beginning has been made, and 
there is no doubt that conditions for improving the system will 
be devised. But even so far as the work has gone, important 
progress seems to have been made. 

A distinguishing feature of the new method is its simplicity. 
So far as has been explained, all that is necessary is to carry the 
wire horizontally, which alone is an advantage over the older 
method of supporting it vertically. There does not seem to be 
any need for a system of delicately adjusted oscillating circuits. 
In the application it would be necessary to lay out a number of 
horizontal aerials in the directions through which the messages 
are to be sent, but this, of course, is a very little matter. 

The same system of aerials has been found—as might be 
expected—advantageous at the receiving station, and thus the 
latter is given some measure of control over the signals which it 
will accept. The ability to do this might, in some cases, be of 
very great advantage, such, for example, as when a vessel in 
distress were calling for help and at the same time some inland 
Further, this 
system at the receiving station enables it to determine fairly 


station were sending an unimportant message. 


closely the direction in which the signals are coming, a feature 
which will probably prove of considerable advantage in communi- 
cating with ships. 

Further developments in this method of transmission will 
be awaited with considerable interest. The work which has 
already been done promises important improvements which will, 
it is to be hoped, go a long way toward solving the many prob- 
lems which to-day operate against the more general use of this 
means of transmitting signals. 
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THE TWENTY-THIRD ANNUAL CONVEN- 
TION OF THE AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS. 


MILWAUKEE, WIS., MAY 28 TO JUNE l. 


The twenty-third annual convention of 
the American Institute of Electrical En- 
gineers will be held at Milwaukee, Wis., 
May 28 to June 1. The Institute head- 
quarters during the convention will be at 
the Hotel Pfister. The convention session 
will be held in the Public Service Build- 
ing, Sycamore street, between Second and 
Third streets. 

The following programme has been an- 


— nounced: 


MONDAY, MAY 28. 

Address of welcome. 

Address—President Schuyler Skaats 
Wheeler. 

“Repulsion Induction Motor,” by Maur- 
ice Milch, Schenectady, N. Y. 

“Comparison of Two and Three-Phase 
Motors,” by Bradley McCormick, Cincin- 
nati, Ohio. 

“Direct-Current Motor Design as In- 
fluenced by the Interpole,” by Charles H. 
Bedell, Electro Dynamic Company, Bay- 


onne, N. J. 
TUESDAY, MAY 29. 


“Experiences with Lightning and Static 
Strains on 33,000-Volt Transmission Sys- 
tems,” by Farley Osgood, associate, New 
Milford, Ct. 

“Cell Type Lightning Arrester,” by E. 
E. F. Creighton, Union University, Sche- 
nectady, N. Y. 

«Protective Apparatus for Lightning 
and Static Strains,” by H. C. Wirt, Sche- 
nectady, N. Y. 

“Standardization Rules.” The proposed 
revision of the existing standardization 
rules will be reported for discussion by 
the committee on standardization. 

“Short-Circuit and Ground Currents in 
Alternating-Current Systems,” by Chas. P. 
Steinmetz, Schenectady, N. Y. 

“The Self-Synchronizing of Alter- 
nators,” by Morgan Brooks, University of 
Illinois, Urbana, Ill. 

WEDNESDAY, MAY 30. 

“Magnetic Properties of Electrolytic 
Iron,” by Chas. F. Burgess, University of 
Wisconsin, Madison, Wis., and A. Hoyt 
Taylor, University of Wisconsin, Madison, 
Wis. 

“Measurement of Temperature by Elec- 
trical Means,” by Edwin F. Northrup, 
Philadelphia, Pa. | 

“The Educational Value of an Elec- 
tric Test Car,” by Thomas M. Gardner, 
University of Ilinois, Urbana, Ill. 

“The Art of Inventing,” by Edwin J. 
Prindle, New York. | 
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“Shunt and Compound-Wound Convert- 
ers for Railway Work,” by W. L. Waters, 
Milwaukee, Wis. 

THURSDAY, MAY 31. 

«Electrical Connections for Power- 
Houses,” by David B. Rushmore, Schenec- 
tady, N. Y. 

“Fconomies Derivable from the Use of 
Relatively Small Water Powers of Low 
Head in the Middle West,” by Dugald C. 
Jackson, University of Wisconsin, Madi- 
son, Wis. 

“Oscillations and Surges against Ground 
in Alternating-Current Systems,” by Chas. 
P. Steinmetz, Schenectady, N. Y. 

“Some Fundamental Characteristics of 
Mercury Vapor Apparatus,” by Percy H. 
Thomas, New York. 

“Safety Devices for Steam Engines, 
Turbines and Motors,” by Charles M. 
Heminway, New York. 

“Some Notes on the Lighting of 
Churches,” by Edwin R. Weeks, Kansas 
City, Mo. 
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The Convention of the National- 
Interstate Telephone Association. 


The annual convention of the National- 
Interstate Telephone Association will be 
held at the Auditorium Hotel, Chicago, 
Ill., June 26, 27 and 28. The convention 
will be called to order on June 26, at 
2 r. M., and Mayor Dunne will deliver the 
address of welcome. An interesting pro- 
gramme has been arranged and important 
matters will be presented in carefully pre- 
pared papers, followed by practical talks 
by men who have taken a leading part in 
the development of independent telephony. 

An informal banquet will be held in the 
Auditorium Hotel at 8.30 P. M., June 27. 
Colonel J. D. Powers, Louisville, Ky., will 
preside as toastmaster. 

With a view of showing the substantial 
character of the independent movement 
and the gencral prosperity of the com- 
panies comprising it, an exhibit of photo- 
graphs of independent plants has been ar- 
ranged. To stimulate interest in this there 
will be awarded first, second and third 
prizes of $15, $10 and $5 respectively, for 
the best photograph submitted. 

The manufacturers and supply dealers 
are cooperating with the association, and 
have arranged an exhibit of the latest de- 
vices in telephone equipment and supplies. 

Reduced rates, under the certificate 
plan, have been secured on all railroads. 
Full first-rate tickets through to Chicago 
must be purchased not earlier than June 
21, not later than June 27. A standard 
form of certificate, properly filled out and 
signed by the ticket agent, must be secured 
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at the station where the ticket is pur- 
chased. Upon arriving in Chicago the 
tickets should be deposited with J. A. 
Harney, assistant secretary of the associa- 
tion, for his endorsement. 


Electric Smelting of Iron and Steel. 


During a lecture delivered by Mr. R. E. 
Hadfield before the Institution of Civil 
Engineers, in London, England, the speak- 
er touched briefly, and rather unfavor- 
ably, upon the electrothermic smelting of 
iron and steel. He believes that no great 
revolution will be made in this way, at 
least for some time to come, and any de- 
velopments which take place will come 
slowly. His remarks are as follows: 

There are many unsolved problems to 
be worked out in connection with the pro- 
duction of steel. The Bessemer and Sie- 
mens-Martin processes have been carried 
to a great refinement, and the material 
produced by them, as regards quality, holds 
a high place in engineering construction, 
while the rapidity of production and low 
cost they have made possible are economic 
advantages of a high order. Beyond im- 
provements in detail, none the less impor- 
tant because they are small, these processes 
remain in principle much as they were 
originally. It will probably be a long time 
before they are supplanted. 

There are those who look forward to an 
electrical method of producing iron and 
steel. If any practical system of this na- 
ture for converting iron ore into pig iron 
or steel could be introduced, using the 
stored-up powers of Nature instead of 
burning carbonaceous fuel, the revolution 
in practice would be great. Probably over 
100,000,000 tons of coal, equal to about 
one-seventh of the world’s total output, 
are used annually in the smelting of iron, 
to say nothing of the further large quan- 
tities employed in the subsequent working 
of iron and steel into more finished form. 
Where water power and suitable iron ore 
can be found together, then, no doubt, 
satisfactory electrical smelting practice 
will. be developed, but this can only come 
slowly. | 

Pioneer work is being done in Swedes, 
France, and Canada, in electrical smelt- 
ing for the production of steel, but unles 
water power can be obtained at economical 
rates it would seem that the application 
of this system must remain very limited; 
that other sources of power should be used 
at present appears out of the question from 
an economical point of view. Moreover, 
the electric furnace does not purify steel 
more than other furnaces not specially 
adapted to that purpose. Bad steel can 
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be produced by it as easily as by the ordi- 
nary processes. Some of-us know how often 
the old type of crucible steel smelting, so 
largely practiced in Sheffield, has been 
threatened with extermination, but more 
material is now produced in this way than 
ever before. The electrical system has 
in this older method, notwithstanding its 
extraordinary wastefulness, a competitor 
that will not soon be annihilated. There 
is no magic in the electrical method as it 
would almost seem some would have us be- 
lieve. Steel made by it shows similar 
analysis, and has the same physical quali- 
ties as that produced in other ways. 

An important question in connection 
with electric furnaces is, whether they can 
ensure uniformity of temperature. It is 
well known that they are apt to produce 
steel which is much colder at the top of 
the molten bath than underneath; this is, 
of course, objectionable. Of the many fail- 
ures with electric furnaces we hear little; 
it would be interesting to know more about 
them. I say this in no disparagement of 
a “young” process, but to prevent the un- 
initiated being dazzled by the mere term 
“electric.” 

It is stated that the efficiency of the 
electric furnace is already comparatively 
high, say, fifty per cent, but under present 
conditions it would still be more expen- 
sive to develop heat at any temperature 
within the range of a coal-fired furnace by 
clectricity than by coal; that is, if elec- 
tricity has to be generated by steam power, 
even with plant of the highest efficiency. 

The electric furnace has a range of tem- 
perature of about twice that of the ordi- 
nary steel furnace, so that it will extend 
up to about 3,000 degrees centigrade. Re- 
actions which take place within certain 
limits of temperature as now practiced may 
be reversed at the higher range made avail- 
able by the electric furnace. We can not 
foresee what will be the behavior of metals 
at temperatures above the limit of our pres- 
ent ordinary furnaces, that is, above about 
1,500 degrees centigrade. 


<-> 


Accident to Professor John Perry. 


Professor John Perry, of the Royal Col- 
lege of Science, London, met with an 
unfortunate accident on April 13, when he 
was thrown from Col. R. E. B. Crompton’s 
automobile, through a collision with a 
street car. Professor Perry was thrown 
out, severely bruising his face and badly 
injuring his arm. He is now doing well, 
but it is feared that he will never fully 
recover the use of the injured arm. Col. 
Crompton escaped without injury. 
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A New Standard Photometric Oil 
Lamp. | 

Dr. A.-H. Elliott, after about a year’s 
experience, has developed a simple stand- 
ard photometric oil lamp which has valu- 
able features, particularly for use in 
measuring the intensity of gas flames. He 
adopted a flat wick, one and one-half 
inches wide, held in an ordinary burner, 
and supplied with kerosene oil by the well- 
known student lamp-feed system. He has 
found that, for practical purposes, this 
lamp has many advantages. It is con- 
stant over a considerable period of time; 
it is easily arranged and adjusted ; several 
persons can obtain the same results with- 
out difficulty, and the standard is not diffi- 
cult to reproduce. The intensity of the 
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by brushing off carefully the charred top, 
but it is best not to use them too long, as 
the capillarity decreases with use. Some 
tests are given to show the reliability of 
this secondary standard. When used on 
different days, by different observers, the 
candle-power does not vary more than a 
few per cent, and averages a little over ten 
candles. A number of lamps constructed 
in this way, when compared, gave con- 
cordant results. It is important, in uaing 
the lamp, to trim the wick carefully.— 
Progressive Age, New York. 

——— oi. ——_—— 
More Room for Electrical Engineer- 

ing Department at Cornell. 

The trustees of Cornell University have 
recently assigned to the Department of 
Electrical Engineering of Sibley College 
the major portion of Franklin Hall, now 


FRANKLIN HALL, CORNELL UNIVERSITY. 


flame is little affected by the character of 
the wick and by slight variations in the 
quality of the oil. In use, the wick is 
trimmed when dry so as to be one inch 
wide at the top, the corners being cut off 
diagonally at an angle of about sixty de- 
grees. A flame screen is placed between 
the flame and the photometer, which has 
an opening one and one-half inches wide 
and seven-eighths of an inch high. The 
flame is adjusted until this screen just 
cuts off the top and side edges and a part 


‘of the blue zone shows through the open- 


ing. It is best, in preparing the standard, 
to select a wick which has been found to 
give good results, and then to buy a gross 
of them at a time, as in this way a uniform 
quality will be obtained. The chimney 
employed is Macbeth’s No. 40 pearl glass. 
The wick may be used for about a week 


occupied by the Department of Physics. 
The latter department is now moving into 
commodious quarters in the new Rocke- 
feller Hall of Physics just completed. The 
Electrical Engineering Department will 
thus be supplied with new quarters for 
conducting various lines of work. The 
electrical engineering laboratory will con- 
tinue to occupy a part of the main build- 
ing of Sibley College, as Franklin Hall 
does not contain sufficient floor space to 
accommodate all of the apparatus. 

Franklin Hall, after the remodeling 
which will be necessary this summer, will 
contain large designing and lecture rooms, 
a number of smaller recitation rooms and 
offices, and the telephone and railway lab- 
oratories. It is understood that the new 
arrangement will be only temporary, as 
the enlargement of the main Sibley Col- 
lege buildings will be an urgent necessity 
if the present rate of growth continues. 


"96 ELECTRICAL REVIEW Vol. 48—No. 21 


A New Alternator. present, but in case of very high speeds are not a very serious point. On the 

To THE EDITOR OF THE ELECTRICAL REVIEW : = and for very low and very high cycles the principles discussed before the American 
With great interest I have read your edi- new dynamo may find a field, because the Institute of Electrical Engineers last year 
torial comments on “A New Alternator.” magnitude of the electromotive force in- unipolar generators have been designed for 
You quote patent No. 8,569 on alternating duced in the armature conductors is, in @ direct current, which at four times normal 
current did not show a prohibitive drop 
in voltage. There leads were, of course, 
momentary loads. It is possible to use the 
armature currents for excitation as dis 
cussed before with regard to direct-current 
HIN Wh | ; unipolar dynamos by giving a circumfer- 
U ETETEA f MSRM ME ential displacement to the leads that con- 
4 nect the armature conductors to the col- 
lector rings, or the commutator segments. 
It is also possible to do away with separate 
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a circumferential displacement on the sta- 
tionary conductors. In both cases the leads 
Ze 


y )L MUL Darr. NYY form part of turns surrounding the flux. 
l A 
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Instead of the commutator collector rings 
can be used if their electrical continuity 
is interrupted preferably at two or more 
points. A complete ring would enclose the 
alternating flux, thereby acting as a short- 
circuited secondary coil with the exciting 
winding as primary. 
J. E. NOEGGERATH. 
Schenectady, N. Y., May 19. 


Damage to California Universities 
ARRANGEMENT OF PARTS, UNIPOLAR MOTOR. from the Earth qu ake. 

It is reported that the damage to the 
scientific laboratories and collections of 
Leland E. Standford, Junior, University, 
is much less than indicated by the first 
reports. The buildings containing the de- 
partments of physiology, botany, zoology, 
entomology are not injured, and almost 
no damage was done to the apparatus and 
collections. The chemical building was 
slightly damaged, and the loss in appara- 
tus and supplies amounts to a few hundred 
dollars. The geological and metallurgical 
laboratories were also unhurt, though the 
large new geological building was seriously 
injured. The building in which the de- 
partment of physics and the department 
of psychology were placed lost part of one 
wall, but the equipment was not much in- 
jured. The laboratories and shops of the 
engineering departments were injured, 
though not very badly. The greatest dam- 
age was done to the Memorial Arch, the 
church, the museum, and the new library 


and gymnasium buildings. Work will be- 
gin at this university in the fall. 


unipolar current dynamos of the British general way, dependent upon the flux and 
Thomson-Houston Company, which was speed, and not on the cycles impressed. 

granted to the undersigned. The present The sketch, which serves as an illustra- 
state of the art, with regard to collection tion for the patent, shows an arrangement 
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MY, The University of California suffered 
INY most severely from the loss of income. 
ug This, it is said, will amount to $60,000 
ARRANGEMENT OF PakTs, UNIPOLAR MOTOR. vearly, and there is a further loss of about 


$50,000 yearly due to a reduction in the 
of currents, which fundamentally deter- especially suitable for low-frequency gener- Value of assessable property in the pani 
mines the efficiency and weight of the uni- ators. For other purposes any of the well- ie E es a a» m 
polar dynamo, limits its field. In general known forms of unipolar structures may ittle, but academic work ha 


i . ended for the present on account of the 
the multipolar alternating-current motor be used, provided they are laminated in iat work, in shea the greater part of 


and generator have all the advantages at the proper way. The armature reactions the faculty is engaged. 
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A RESUME OF ELECTRICAL 
RESONANCE. ° 
í Concluded.) 


BY FRANK F. FOWLE, §.B. 


CONSONANOE. 

Consonance is the term applied to the 
phenomena of resonance which occurs in 
a given circuit, due to the properties of an 
adjacent circuit which are communicated 
to the given circuit by mutual inductance. 
Resonance in the primary circuit of. a 
transformer may occur when a condenser 
is‘present in the primary or the secondary 
and exists when the effective react- 
ance and the effective condensance 
in the primary circuit are equal. If the 
condenser is in the secondary the oscilla- 
tions or surgings of energy between the 
electric and the magnetic fields, that is, 
between the condensance and the reactance, 
take place through the mutual inductance 
constituted by the magnetic field of the 
transformer. The theory of the subject is 
considerably more complex than the theory 
of resonance in simple circuits. A primary 
circuit of a transformer which is resonant, 
due to a condenser in the primary circuit, 


will cease to be resonant when the load on: 


the secondary is changed. As the non- 
inductive load on the secondary increases, 
the apparent resistance of the primary in- 
creases and the apparent inductance di- 
minishes. When there is a condenser in 
the secondary consonance occurs with par- 
ticular values of the constants of the sec- 
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Fig. 7.—CIRCUIT WITH TRANSFORMER SUPPLIED 
WITH CONDENSER IN ITs SECONDARY. 


ondary circuit, and therefore at a particu- 
lar secondary load. 

The theory of consonance is treated in 
Bedell’s “The Principles of the Trans- 
former,” page 227, and reference is there 
made to other writings on the subject. A 
transformer non-inductively loaded is 
magnetized by two magnetomotive forces 
which are nearly opposite in phase, at full 
load. If the secondary load is inductive 
the regulation is impaired, and magnetio 
leakage, due to the difference in phase be- 
tween the two magnetomotive forces, is in- 
creased, A condenser in the secondary 
circuit may be proportioned to overcome 
the effects of secondary inductance or of 
magnetic leakage. 

The presence of a condenser in the sec- 
ondary may, moreover, apparently increase 
eo a a r 
same subject. 


The Physical Review, vol. ii, p. 442; Bedell and 
Crehore on “ Resonance in Transformer Circuits.” 
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the ratio of transformation because of the 
neutralization of the internal reactance by 
the external condensance; and if the sec- 
ondary current is in advance of the elec- 
tromotive force, the reactive drop may so 
combine with the generated secondary elec- 
tromotive force that the terminal electro- 


. motive force exceeds the generated electro- 


motive force, although this is not a reso- 
nant condition. With a power-factor sensi- 
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EFFEOT OF FREQUENOY. 

Frequency and its variation is one of 
the fundamental factors in resonance. At 
commercial frequencies used in the distri- 
bution of energy resonance may occur to 
a partial degree with iron inductances and 
will upset regulation, if not give rise to 
dangerous currents and potentials. At fre- 
quencies of several thousand cycles per 
second, which occur in telephone circuits, 


Fic. 8.—EFFECT OF VARIATION OF FREQUENCY IN A Circuit SO PROPORTIONED 
THAT THE PEAK Is PRONOUNCED. 


bly unity, or within a few per cent of it, 
the effect of a secondary condenser is 
disadvantageous because of the increased 
ratio of transformation and of the gen- 
erator reactions with a leading current. 
The latter tends to increase the generator 
electromotive force and the resultant regu- 
lation is poor. 

A practical application of consonance oc- 
curs in the use of condensance in com- 
mercial phasing devices. When the volt- 
age is low and the frequency moderate 
the necessary capacity is often so large 
as to be very cumbersome and expensive. 
It is then economy to insert a step-up 
transformer in the circuit, with a con- 
denser connected to its secondary. The 
greater inductance and the increased volt- 
age permit the use of a much smaller and 
less expensive condenser. Such a circuit is 
shown in Fig. 7. 

It may be mentioned here that con- 
densers constructed with mica insulation 
or its equivalent are the only sort whose 
capacity remains constant and which are 
suitable for use with high potentials. 
Paraffine condensers are unreliable and of 
low dielectric strength. A capacity of 
one microfarad is a commercial size, and 
for voltages less than 1,000 may be con- 
tained in a volume less than one-tenth of 
a cubic foot. Air condensers are usually 
of very low capacity—a very small part of 
a microfarad. 


resonance can practically be obtained only 
with inductances having no iron. The dis- 
turbing and distorting effects due to hys- 
teresis and eddy currents increase rapidly 
with the frequency. If the admittance of a 
circuit, resonant at a given frequency, be 
plotted as a function of the frequency, 
there will be a decided peak in the curve 
as the resonant condition is approached 
and passed beyond; exact resonance will 
be shown by the tip or uppermost point of 
the peak,—plotting admittance or current 
as ordinates and frequency as abscisse. 
The characteristics of the peak depend 
on a number of conditions. By examining 
Fig. 3 it will be seen that the peak will be 
most pronounced when ze and z: are large 
compared with r, and the exact condition 
of resonance is critically dependent on the 
frequency. Fig. 8 shows the effect of the 
variation of frequency in a circuit so pro- 
portioned that the peak is pronounced. 

The effect of increasing r from 10 
ohms to 100 ohms will be to reduce the 
height of the peak to ten amperes and 
to render it far less pronounced. 

The effect of the variation of frequency 
in a circuit, as shown in Fig. 4, is given 
in Fig. 9. The current at resonance is a 
minimum in the external circuit. The 
values of z, are all computed from ex- 
pression (13), using the positive sign only. 

Increasing r, and r, will render the de- 
pression of the curve in Fig. 9 less pro- 
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nounced and will change the frequency at 
which the circuit 1s resonant. If r, = 12 


3 


and 2 — r,ê, the circuit will be resonant 


at any frequency. 

If Figs. 8 and 9 were plotted for con- 
stant current instead of constant potential, 
in terms of the frequency (or 2 x times 
the frequency) and the potential, the 
curve of Fig. 8 would be converted into 
a depression instead of a peak, and vice 
versa in Fig. 9. 

There is an infinite variety of circuits 
whose resonant properties may be studied, 
but the distribution of current and po- 
tential in a given branch follows the above 
laws, and by means of Kirchhoffs laws as 
applied to general networks, the funda- 
mental equations of any problem may be 
written down. 


LSE Se 


1006 


O 


ELECTRICAL REVIEW 


cuit arrangement, is suddenly changed, 08- 
cillations of very high potential and fre- 
quency may take place. The subject has 
been investigated by Steinmetz,’ and his 
writings should be consulted. 

He concludes that the most dangerous 
conditions obtain in rupturing & short- 
circuit and in opening the transmission 
line under load. 

The occurrence of resonance in distri- 
bution lines or transmission lines, if severe, 
is dangerous to life and to apparatus; if 
not severe, but of moderate magnitude, is 
quite certain to result in poor regulation. 
The apparent ratio of transformation in 
transformers is increased and the armature 
reaction in alternators may be such that 
at a load less (or greater) than that 
which produces resonance the generated 
electromotive force 1s diminished, and at 


Fic. 9.—EFFECT OF VARIATION OF FREQUENCY IN A BRANCH CIRCUIT IN WHICH 
RESONANCE Is POSSIBLE. 


SURGING. 

Resonance may occur in transmission 
lines, with concentrated resistance, induc- 
tance and capacity at each end of the line 
and distributed resistance, inductance and 
capacity in the line. The investigation of 
this phenomena belongs in the general 
theory of the action of such lines,’ and 
is an extended subject. Line resonance 
very rarely occurs at the frequencies em- 
ployed in power transmission, because the 
total line condensance usually far exceeds 
in magnitude the line reactance. With 
distorted waves the phenomenon may oc- 
cur at the frequency of one of the higher 
harmonics which is a component of the 
resultant distorted wave. This is not 
likely to occur with modern machinery be- 
cause of the adoption of distributed wind- 
ings, which tends toward the production of 
more nearly sinusoidal waves. There is a 
class of phenomena whose occurrence 18 
not rare and whose results are disastrous ; 
when the load, and consequently the cir- 


1 Alternating current phenomena, 38d edition 
C. P. Steinmetz. » by 


a load greater (or less) than that which 
produces resonance the generated electro- 
motive force is increased. The latter effect 
arises from the fact that an alternator at 
constant speed and excitation, on non- 
inductive load, will give a lower terminal 
electromotive force if the load is changed 
so that the current is lagging and a greater 
terminal electromotive force if the current 
is leading—with respect to the generated 
electromotive force. Resonance at the fre- 
quency of one of the higher harmonics in 
a distorted wave will increase the iron 
and copper losses, reduce the efficiency and 
increase the distortion; in synchronous 
and rotary field apparatus additional com- 
plications will occur. 


OSCILLATIONS OF HIGH FREQUENCY. 
The application of resonance in the 
production of oscillations or alternating 
currents of very high frequency has prac- 
tical value in wireless telegraphy and tele- 


1Theoretical investigation of some oscillations of 
extremely high potential in alternating high otential 
transmissions: a paper before the American Institute 
of Electrical Engineers, August 22, 1901, by Charles 
Proteus Steinmetz. i 
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phony. These currents are produced by 
recurrmgly energizing, ` and allowing 
to deenergize naturally, circuits whose 
natural or resonant frequency is very 
great. Equation (2) may be put in the 
form 

eee 

anVLC 

and n may be increased indefinitely by de- 
creasing the denominator indefinitely. The 
ordinary coil for producing high-potential 
discharges of a disruptive nature consists 
of a tuned secondary circuit, whose ca- 


pacity is obtained by means of the con- 
denser composed of the oppositely charged 
knobs (between which the discharge takes 
place) and a primary circuit intermittently 
energized from a battery by means of an 
interrupter. The application of high-fre- 
quency oscillations in wireless telegraphy 
is an extended subject, and for the theory 
and the history of it the various writings 
on the matter should be consulted.’ 
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A High-Tension, Continuous-Current 
Railway at Cologne. 

A high-tension, continuous-current rail- 
way system has been constructed between 
Cologne and Bonn, Germany. The road 
is about eighteen miles long. Outside of 
the cities the construction is simply that 
of steam railroads; within the towns the 
local tramway tracks are used. The power- 
house is placed at Wesseling, near the mid- 
dle of the line. It is equipped with two 
330-kilowatt, 990-volt, direct-connected 
generators. The feeding system has been 
divided into three sections. The central 
section is fed directly from the power 
house and the two outer sections are fed 
through boosters. There is a storage bat- 
tery at each of the two feeding points 
of the outer sections. These batteries float 
across the line. The wires are suspended 
by the catenary system. There are two 
conductors for each track, held apart by 
spacers and suspended from a single steel 
messenger cable. The trolley wires are 
insulated from the messenger wire by 
porcelain insulators, and the same material 
is employed for insulating the steel cable 
from the poles. 

The cars are equipped with two 900- 
volt motors with single reduction gearing: 


The motors are rated at 130 horse-powe 
each having four poles, and are fitted wit 
commutating poles. The multiple unit syè- 
tem of control is employed, enabling +¥° 
motor ears to be coupled together. Ea 
motor car is capable of making @ ues 
of over forty miles an hour when drawin 
a single trailer. Current for the contro 
system is supplied by a small storage i d 
terv carried on the car. Fach car is fit 
with two bow collectors. 


eo a ee e a delon ent 
1 Wireless telegraphy : itg origins. develop™ 


inventions and apparatus : by Chartes Henry Sewe" 
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An Interesting Swiss Electric Road. 


roads which are now operating in 

Switzerland is the Fribourg-Mo- 
rat-Anet line, lying in the neighborhood 
of lake Neuchatel. It connects the im- 
portant town of Fribourg with a number 
of localities in the region and at present 
it has a good traffic, both in the way of 
passengers and freight. The direct-cur- 
rent system of running is used in this case, 
and the trains are made up of motor cars 
and trailers. The current is taken by a 
third rail on some parts of the line, while 


, MONG the principal electric rail- 


on other sections an overhead trolley is 


used. 
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By C. L. Durand. 


between Fribourg and Morat is about 
fifteen miles in length and the second part 
of the line seven miles, making a total of 
twenty-two miles for the whole road. 
Current is supplied for the system from 
hydraulic plants situated at some distance 
from the road. These stations furnish 
three-phase current, which is brought on 
an overhead line. The main voltage of 
8,000 is converted to 750 volts direct cur- 
rent by two substations located on the rail- 
road line. The motors on the cars are op- 
erated on the 750-volt system, as designed 
by the Oerlikon Company, who furnished 
all the outfit for the trains and the sub- 
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MOTOR CAR AND TRAILER FREIGHT TRAIN—FRIBOURG-MORAT-ANET 


The portion of the electric road which 
runs between Fribourg and Morat serves 
to connect two sections of the main rail- 
road line which pass by each of these sta- 
tions. The tracks of this section already 
existed before the time of the electric road, 
and it was used for running steam trains 
between these two points. This section 
was operated by the Jura-Simplon Rail- 
road Company. At-present it is electrified 
for the operation of the trains and at the 
same time a new section has been added, 
making an extension of the line from Mo- 
rat to Anet and connecting it with the 
Berne-Neuchatel trunk line. The section 


stations. The trains of the road are made 
up of a motor car and a certain number 
of trailers. Both passenger and freight 
trains are run over the line. 

One of the illustrations shows the general 
appearance of the trains on the Fribourg- 
Morat-Anet line. The motor car having 
the cabin in the front end and the rest of 
the space for the passengers takes a cer- 
tain number of trailers. These may be 
passenger cars of a shorter type, or, as 
here shown, freight trains of the usual 
railroad type. The passenger trailers are 
of the three-axle or two-axled type, the lat- 
ter form being a lighter car. In general, 


the total weight of the train is allowed 
to reach seventy tons, and the trains are 
made up with passenger or freight cars 
accordingly. 

The electric outfit of the motor car eon- 
sists of Oerlikon motors, of which two are 
mounted on each car, one upon each bogie. 
These motors are designed to furnish about 
150-horse-power maximum output, and are 
wound for 750 volts. They are built on 
the lines of the all-enclosed, four-pole, 
drum-armature motor. The field poles are 
formed of laminated iron. Upon them are 
placed coils made up of sixty turns of a 
ceven-millimetre wire. A resistance of 0.07 
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SINGLE-PHASE LINE. 


ohms is given with the four coils con- 
nected in series. 

The armature of the motor measures 
twelve inches long by twenty-two inches 
diameter and has a winding laid in slots 
in the usual way. The periphery contains 
forty-nine slots, each of which receives 
twelve conductors. A conductor is formed 
in this case of two wires varying from 3.4 
to 3.8 millimetres and coupled in parallel. 
The resistance of the armature is 0.12 
ohms. 

The motors have been designed so as to 
stand a considerable overload without un- 
due heating, and it is found that a double 
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load can be thrown on the motors for a 
short time. With such a load the commu- 
tator does not show any bad sparking. On 
the usual load the commutator does not 
heat up more than forty degrees centigrade 
above air and is quite free from sparking. 


One illustration shows a view taken in 
the inside of the motorman’s eabin. In 
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INTERIOR OF MoTORMAN’S CAB— FRIBOURG- 
MORAT-ANET SINGLE-PHASE LINE. 
the front part is an upright controller of 
the new Oerlikon design. It works on the 
same general principles as the usual type 
of tramway controller, but otherwise the 
construction had to be modified consider- 
ably in order to take care of the heavy 
current which are to be handled in this 
case. A magnetic blowout which has a 
very strong action 1s provided here. ‘To 
the left is a marble panel which contains 
a number of instruments. Among these 
are an automatic circuit-breaker, a hand 
witch which allows of breaking the cir- 
cuit of the third-rail contact shoes, when 
the overhead trolley is employed, also the 
main fuses of the motor circuits and the 
switches for controlling the electric light- 
ing and heating circuits of the motor car 
and the trailers. Mounted in front of the 
motorman is a small marble panel which 
is placed between the window and the ceil- 
ing of the car. It contains an ammeter 
and a voltmeter connected upon the main 
current so as to aid in carrying out the 
manceuvers of the car and show the effect 
the controller, especially at 
The electric outfit 18 completed 
by a sel of 


of working 
starting. 
resistances mounted in alr- 
and placed underneath the 
floor of the car. 


cooling hoxes 
Special attention has been given to the 
mounting of the third rail of the track. 
the Vignole type, which 
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fifty pounds per yard and laid in sixty-five- 
foot sections. A specially soft steel is used 
for this rail so as to give it a high con- 
ductivity. The resistance is much lower 
than for an ordinary steel rail, seeing that 
it is but 0.12 ohms per yard, while 0.24 
ohms is about the figure for the average 
rail. The sections are connected in the 
usual way by copper rail bonds of 100 
square millimetres section. The method 
of mounting the rail is shown in the dia- 
gram, where A is a cast-iron support rest- 


ing on separate ties, B an insulating cylin- 
der of ambroïne and C a cast-iron support 
fitting upon the latter and carrying the 
third rail. Between C and B is placed 
a sheet of linoleum of a good thickness, 


FRIBOURG-MORAT-ANET SINGLE-PHASE LINE, 
SHOWING STATION, OVERHEAD LINE AND 
THIRD RAIL. 


as this if found to diminish the shocks 
which the rail may cause upon the insu- 
lating piece. Above the third rail is ob- 
served the contact shoe and the method of 
suspending it from the car body. Expan- 
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sion joints are provided in the third rail 
every 300 feet or more, leaving a six-inch 
space between the ends of the rail. The 
latter are held together in a special form 
of fish-plate, which is arranged so as to 
take the contact shoe of the car, so that 
there will be no break in the current at 
these points. ‘The ends of the rails are 
joined by a copper cable. 

The contact shoes which are mounted on 
the cars are of an improved form and con- 
structed of malleable iron, two of these 
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leys for use upon the overhead part of 
the line. These trolleys, which will be 
observed in the engraving, are of the bow 
pattern and have a well-designed spring 
base. 

As regards the general design of the mo- - 
tor cars, their total length between buffers 
is about fifty-five feet and the maximum 
width ten feet. The distance between cen- 
tres of the bogies is thirty-six feet, with 
the two axles of the bogie spread eight 
feet apart. The total weight of the motor 
car is thirty-six tons when in full running 
order. Besides the hand brakes the cars 
are equipped with a set of Westinghouse 
brakes, having an air pump driven by 
chain from the motor. An electric braking 
action is obtained by working the motors 
as generators upon the starting resistances. 

In another illustration is shown the sub- 
station of Pensier, lying at the seventh 
mile point on the line, with the railroad 
station in the rear. The method of mount- 
ing the third rail and also the arrangement 
of the overhead trolley system will be 
noticed here. 

Current for operating the line is fur- 
nished by a distant station and is brought 
over a high-tension line working at 8,000 
volts upon the three-phase system. In 
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order to convert this current into low ten- 
sion for the overhead trolley wires and the 
third rail there have been erected two sub- 
stations on the railroad line. One of 
these is placed at Pensier, a railroad sta- 
tion about seven miles from the starting 
point. 
at the 12.8 mile point. The traffic on the 
line at present consists of ten trains of 
eighty tons weight per day. The time- 
table has been laid out so that each of the 
substations will only be required to supply 
current for a single train at a time and 
this arrangement prevents the machines in 
the station from being overloaded. The 
crossing point of two trains running in 
the opposite directions occurs at about 
the middle point of the line, so that even 
here we find that each substation is only 
obliged to furnish one-half the total power, 
or for one train only. To provide for an 


The second station at Morat lies - 
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direct-current generator, both machines be- 
ing of the Oerlikon type. On the other 
side the three-phase motor is coupled to an 
exciter which works at thirty volts and 
200 amperes. The synchronous motors of 
the stations are designed to give a normal 
capacity of 150 kilowatts and are run 
directly upon the 8,000-volt high-tension 
line at a speed of 500 revolutions per min- 
ute. The direct-current generators are built 
to deliver 800 volts and have a capacity 
of 100 kilowatts. 

As regards the storage battery which 
the substation contains, it is arranged in 
two equal parts, and when under charge 
from the machine the two halves are con- 
nected in parallel. Upon the discharge the 
two parts are coupled in series. By. this 
method the battery can be charged at a 
low voltage and the use of a special booster 
is avoided. 


SUBSTATION INTERIOR— FRIBOURG-MORAT-ANET SINGLE-PHASE LINE. 


increase of load upon the substation a large 
battery of accumulators has been placed 
in each of the latter, running in parallel 
with the machine. The battery has a ca- 
pacity of 100 kilowatts, and is made up of 
400 cells having 210 ampere-hours capac- 
ity at a one-hour discharge rate. Seeing 
that the train when going up the heaviest 
grades of the road only requires 240 horse- 
power delivered at the wheel, the substation 
when using the machine and the battery 
in parallel has enough power to provide for 
all cases which may occur. 

A view taken in one of the substations 
is shown herewith with the rotary group 
on the right hand and the marble panel 
switchboard on the left. The rotary group 
is made up of a three-phase synchronous 
motor coupled on the same shaft with a 


Special Report on Telephones 
and Telegraphs, 1902. 

A report on the telephone and telegraph 
systems and the municipal electric fire 
alarm and police patrol systems of the 
United States has just been published by 
the Bureau of the Census. The statistics 
were collected and compiled under the su- 
pervision of W. M. Steuart, chief stat- 
istician for manufacturers, and the text 
was prepared by T. C. Martin, New York 
city, expert special agent. 

This is the last of a series of reports on 
the generation and utilization of electric 
current for the transmission of power, mes- 
sages and conversation. Former reports 
relate to street and electric railways, and 
central electric light and power plants. 

This report presents statistics concern- 
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ing the physical equipment, service and 
financial operations of the commercial and 
mutual telephone and telegraph systems 
of the country, and the physical equip- 
ment of independent rural telephone lines. 

The statistics of the telegraph and tele- 
phone industries of the United States were 
first shown in the census of 1880. At that 
time telegraphy had been growing steadily 
for nearly fortv years and telephony was 
in the formative stages of development. 
Since then, however, telephony has prog- 
ressed to such an extent that it has sur- 
passed telegraphy in physical and financial 
magnitude. 

In 1902 the telephone systems operated 
more than three-fourths of the wire mile- 
age reported for both telephones and tele- 
graphs, gave employment to seven-tenths 
of the wage earners, paid more than two- 
thirds of the wages, received more than 
two-thirds of the total revenue, and paid 
more than two-thirds of the total expenses. 


TELEPHONES. 

The telephone systems are divided into 
three classes, as follows: 

1. Commercial systems, including all 
systems operated by individuals, firms, or 
corporations, primarily for revenue. 

2. Mutual systems, including all sys- 
tems operated through a mutual arrange- 
ment among persons deriving benefit from 
the service, primarily for the benefit of 
the owners, revenue being incidental to 
the operation of the line. 

3. Independent farmer or rural lines, 
including all lines having no regular ex- 
change or central office. 

In 1902 there were 3,157 commercial 
svstems, 994 mutual systems and 4,985 in- 
dependent rural lines. For the commercial 
systems the mileage was 4,779,571, and the 
number of telephones, 2,225,981; for the 
mutual systems the mileage was 70,915, 
and the number of telephones, 89,316; 
and for the independent lines the mileage 
was 49,965, and the number of telephones, 
55,747. 

In connection with the commercial and 
rural systems there were 10,361 public ex- 
changes. The pay stations numbered 80,- 
870, of which 32,477 were automatic. 

The number of salaried employés en- 
gaged in the telephone service was 14,124, 
and the average number of wage earners, 
64,628. The amount paid in salaries was 
$9,885,886 and in wages $26,369,735. 

THE BELL SYSTEMS. 
Although there were only forty-four Bell 


_ systems in 1902, they reported about seven- 


tenths of the wire mileage for all telephone 
systems, more than one-half of all the tele- 
phones and three-fifths of the messages or 
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talks during the year. They employed over 
seven-tenths of the wage earners and paid 
almost four-fifths of the wages. 
TELEPHONE CALLS, 
The number of messages or talks report- 


ed for the year was 5,070,554,553 ; of these, . 


4,949,819,709 were local exchange calls 
and 120,704,844 were long distance and 
toll calls. 

Ohio led in the total number of mes- 
sages, with 558,707,801; and Illinois was 
next, with 541,161,932. In long distance 
and toll traffic Pennsylvania was first, with 
20,409,621 messages; and New York was 
a close second, with 20,367,024. The great- 
est number of local messages, 547,238,- 
743, was reported for Ohio, and the next 
largest, 535,744,349, for Illinois. 

The report shows that on the average 
there was one telephone to every thirty- 
four persons, that each person talked sixty- 
five times a year, and that each telephone 
was used 2,190 times. 

Generally speaking, a liberal provision 
of telephonic facilities means a large num- 
ber of calls or messages per capita and a 
low number per instrument. | 

The distribution of telephones, the use 
of each instrument, and the number of 
messages per capita do not depend solely 
upon density of population. Among the 
other factors are the kind of population, 
the nature of the prevailing industries, the 
tariff charged for telephone service, and 
the assiduity with which the telephone 
habit has been cultivated by the managers 
of the companies supplying service. 

During the past ten years there has been 
a very rapid and wide extension of tele- 


phone service in the rural districts, but the 
industry has shown the greatest growth in 
the states having the largest population, 
and has reached its highest development in 
the leading cities. 

In 1900 there were 1,157 incorporated 
urban centres with 4,000 or more inhabi- 
tants. Of these, 1,002 were provided in 
1902 with telephone systems of some de- 
scription. San Francisco, with one tele- 
phone to nine persons, was the best tele- 
phoned city in the United States in 1902; 
while Cleveland ranked second, with one 
telephone for every sixteen persons; and 
Boston was third, with one telephone for 
every nineteen inhabitants. 

The average revenue per telephone 
amounted to $37.50 and the average per 
message to 1.7 cents: while the average 
operating expense was $2+.56 per telephone 
and 1.1 cents per message. 

Reports were received for one system in 
Alaska, one in the Philippines, and seven 
in Hawaii. For these nine systems there 
was an aggregate of 5,518 miles of wire, 
2,891 telephones and 3,887,925 messages. 


TELEPHONES IN FOREIGN COUNTRIES. 


The introduction of the telephone in the 
United States was followed by its adop- 
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tion almost immediately in all the coun- 
tries of Europe and more slowly in other 
parts of the world. But while in the 
United States the development of the tele- 
phone has been left to private enterprise, 
in Europe the telephone, along with the 
telegraph, has remained almost exclusively 
subject to governmental control. 

In the report a table is given showing 
the telephone statistics as of January 1, 
1905, for the United States and Europe. 
The number of telephones for the United 
States was 3,400,000 and the number for 
Europe 1,485,784. 


TELEGRAPH VERSUS TELEPHONE. 


The effect of the telephone in reducing 
or checking the amount of telegraph busi- 
ness is produced in two ways—by sub- 
stituting the long-distance telephone call 
for the telegraph message between two 
widely separated points, and by obviating 
to a very large extent the necessity for 
using the telegraph within city limits. 

The rates of the two systems for medium 
distances do not differ greatly, and for very 
long distances they are overwhelmingly in 
favor of the telegraph, if the message be 
taken as a unit; but if the number of 
words exchanged be taken into account as 
well as the time required for getting into 
communication, the telegraph is at a dis- 
advantage in case of a large amount of 
traffic. 

Frequently the brief message will suffice 
and the written telegram serves as a rec- 
ord; but where a swift interchange is re- 
quired, the telephone seems to have thor- 
oughly established its superiority for social 
matters and for business. The public em- 
ploys the telegraph at the rate of only a 
little more than once a year per capita, 
whereas the number of telephone messages 
is already sixty-five per capita. 


TELEGRAPHS. 


The telegraph systems are divided into 
two general classes—the commercial land 
telegraph and the ocean cable systems, in- 
cluding all systems organized primarily for 
the transmission of messages for the gen- 
eral public; and the railway telegraphs, 
including all wires owned and operated in 
connection with railway systems. 

The commercial telegraph svstems of the 
country owned and operated 1,318,350 
miles of wire in 1902. In addition there 
were 16,677 nautical miles of submarine 
cable. The twenty-five systems had an 
investment, or capitalization of stocks and 
bonds, of $162,946,.525; a total revenue of 
$40,930,038; and total assets of $195,503,- 
775. A sum amounting to $15,039,673 
was paid in salaries and. wages to 829 
salaried emplovés and 26.798 wage earners. 

The railway telegraph svstems were re- 
ported by 684 companies. They emploved 
30,336 operators and despatchers. to whom 
$20,040,730 were paid in wages. The num- 
ber of messages sent during the vear for 
railroad business only was $201,743.756 
and the number of commercial messages 
was 4,474,593. 
GOVERNMENTAL TELEGRAPH 

PHONE SERVICE. 


The report contains an interesting chap- 
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ter on the employment of the telegraph . 
and telephone by the government. 

It shows the statistics for the telegraph 
and telephone service of the signal corps 
in the United States, in the Philippines 
and in Alaska, and discusses the use of 
telegraphy and telephony in the work of 
the Weather Bureau and the life-saving 
service. 


ELECTRIC FIRE-ALARM SYSTEM. 


Electric fire-alarm systems were installed 
as early as 1852, and by 1902 there were 
764 such systems in operation. There are, 
however, a great many communities which 
still retain the inadequate method of noti- 
fying the people of the occurrence of a 
fire by the ringing of a bell or by the 
blowing of a steam whistle, the number 
of strokes or blasts indicating roughly the 
location of the fire. The fire-alarm sys- 
tems were distributed through forty-eight 
states and territories, although they were 
found chiefly in the older and more densely 
populated sections. The largest number, 
106, was reported for Massachusetts and 
the next largest, 70, for New York. 

The practice of putting the fire-alarm 
wires underground has increased rapidly 
during late years, and more than one- 
fourth of the 39,635 miles of such wire 
was underground in 1902. There were 
37,832 signaling and annunciating boxes 
and 1,900 special telephones for use in 
connection with the fire-alarm service. 
During the year 1902, 85,070 fire alarms 
were turned in through these boxes and 
telephones. Of these alarms, 12,794 were 
credited to New York; 9,491 to Massachu- 
setts and 9,027 to Illinois. 


ELECTRIC POLICE PATROL SYSTEMS. 


The utilization of the telegraph as an 
aid in the detection and suppression of 
crime, and also in connection with other 
duties falling to the protectors of the 
peace, was resorted to at a rather early 
date by the police departments in various 
large cities. The combination of the tele- 
graph and telephone as an auxiliary to the 
police force was first introduced in 1880. 

In 1902 the police patrol systems were 
distributed in thirty-two states and the 
District of Columbia, most of the systems 
being located in the states with the great- 
est number of large cities. Massachusetts 
is credited with the largest number, twen- 
ty-eight; and New York ranked second, 
with fourteen. l 

There were, in 1902, 148 police patro 
systems, with 26,350 miles of wire. i 
signaling boxes numbered 9,476; and the 
telephoning boxes, 1,170. Over these i 
struments 40,626.505 police calls were r° 
ceived or sent. This gives an average, P 
boxy or station, of 3,816 messages ie 
the vear, or a daily average of more than 
ten calls. 

The use of the telephone pre 
the number of telephonic mess 
93 393,812, as compared with 
of all other kinds. | ie 

In the rural districts ae a 
telephone has greatly lessened t on wil 
sheriffs and constables in connec ee 
the suppression of the “tramp nu 
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The Pennsylvania Railroad’s Extension 


HE new Pennsylvania Railroad sta- 
I tion in New York, for which the 
plans are now practically perfected, 
will be unique among all the railway sta- 
tions of the world in the number and con- 
venience of its entrances and exits. This 
condition is due to the fact that each of 
the four sides of the structure is a front, 
opening respectively on two wide avenues 
and two important streets, which latter 
have been widened by the company to 
eighty feet each. 

The geography of the station is inter- 
esting. It is bounded on the east by 
Seventh and the west by Eighth avenue; 
on the south by Thirty-first and the north 
by Thirty-third street, Thirty-second 
street having been closed and included in 
the station site. In the centre of the hotel, 
theatre and shopping district the advan- 
tage of its location is obvious. The front- 
age on the avenues is 430 feet and on the 
streets 780 feet, the sides of the structure 
forming a perfect parallelogram. As the 
tracks are forty feet below the surface of 
the streets the station is divided into 
three levels. From the street level upward 
the walls of the structure rise to the height 
of sixty feet, except in the centre, where 
the roof of the general waiting room 
reaches a height of 150 feet, and the corner 
of Eighth avenue and Thirty-third street 
where there is an elevation of four stories 
for office purposes. The architectural de- 
sign of the entire exterior is a Doric col- 
onnade, thirty-five feet high, surmounted 
by a low attic, raising the general eleva- 
tion to sixty feet. The unusual extent of 
the building in area and its general type 
are suggestive of the great baths of ancient 
Rome. In fact, the baths of Caracalla, 
still magnificent in their ruins, were the 
inspiration of this architectural plan. 

Although the building is low by con- 
trast with its skyscraping neighbors, its 
scope makes it impressive, and the lofty 
roof of the waiting room, rising high 
above the top of the surrounding struc- 
ture, with its eight large semi-circular 
openings, seventy-two feet in diameter, 
adds dignity to the group of buildings and 
at the same time makes them a conspicu- 
ous landmark, when seen in perspective 
from the streets. In appearance it is a 
wide departure from the conventional 
railway station. One misses the turrets 
and towers and, more than all, the lofty 
arched train shed, but as the principal 
function of this station is performed un- 
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The Passenger Station in New York. 


derneath the streets, the upward and vis- 
ible signs of the ordinary railway station 
are naturally absent. It will rather re- 
semble some vast auditorium constructed 
on low lines for the easy ingress and egress 
of a multitude of people. 

The exterior construction is to be of 
pink Milford granite, similar to the build- 
ing stone of the Boston Public Library, 
the University Club of New York, the 
Court House in Pittsburg and the Cham- 
ber of Commerce in Cincinnati. This is 
a particularly effective structural stone, 
and its soft shades of color are uncom- 
monly pleasing to the eye. 

The main entrance is fixed in the centre 
of the structure on Seventh avenue, op- 
posite the intercepted end of Thirty- 
second street. This is for foot passengers 
only, and from the street entrance to the 
stairway to the main waiting room there 
extends an arcade 225 feet long and forty- 
five feet wide flanked by shops, which will 
be occupied by merchants whose wares 
will appeal especially to the requirements 
of travelers. On either side of the Sev- 
enth avenue entrance there are also a series 
of stores. At the further end of the ar- 
cade the restaurant, lunch rooms and the 
café are established, with proper kitchens 
and service connections. Beyond is the 
general waiting room and the concourse, 
all easy of access by convenient stairways. 

At the corners of Thirty-first and 
Thirty-third streets and Seventh avenue 
are open pavilions, which furnish carriage 
entrances for incoming and outgoing 
traffic. Under cover carriages descend 
from the street level by a slight gradient 
about twenty feet to the level of the station 
proper, the Thirty-first street incline being 
assigned as an entrance and the Thirty- 
third street ascent as an exit. By this 
arrangement carriage passengers are de- 
livered at the most convenient entrance to 
the general waiting room. 

Apart from the main entrance there are 
other convenient entrances for foot pas- 
sengers from the street level to the gen- 
eral waiting room and concourse‘from both 
the streets and the avenues. At a central 
point in both streets wide bridges leading 
into the street floor of the station span 
the carriage subway. 

On the intermediate plane or level the 
real business of the passenger preparatory 
to his journey is transacted. 

The general waiting room, the largest 
of its kind in the world, 320 feet long, 
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to New York | 


110 feet wide and 150 feet high, is the 
central section of the plan. Within its 
spacious walls will be located the ticket 
offices, parcel rooms, telegraph and tele- 
phone offices and baggage-checking win- 
dows, all so disposed as to situation that a 
passenger may proceed from one to the 
other seriatim, with a minimum amount of 
exertion and without retracing his-steps. 

Adjoining the general waiting room on 
the west are two subsidiary waiting rooms, 
fifty-eight by 100 feet, respectively for 
men and women, provided with seats, and 
opening into retiring rooms, with lava- 
tories attached. 

To the east of the general waiting room 
the main baggage room, with 450 feet of 
frontage, for the use of the transfer wag- 
ons, is located, covering the full area oc- 
cupied by the arcade and restaurants on 
the plane above. The baggage is delivered 
and taken away through a special subway, 
thirty feet wide, extending under and 
along the entire length of Thirty-first 
street and Seventh and Eighth avenues. 
From the baggage room trunks are deliv- 
ered to the tracks below by motor trucks 
and elevators. 

The cabstands will also occupy this level. 
There will be maintained an ample service 
of electric vehicles of varying capacities to 
meet the requirements of the hosts. of 
travelers. 

Parallel to and connecting with the 
main waiting room by a wide thorough- 
fare, and west of the subsidiary waiting 
rooms, is the concourse, a covered assem- 
bling place over 100 feet wide, extending 
the entire width of the station and under 
the adjoining streets. An idea of the 
width of this concourse is gained by a 
comparison of it with the lobby of the 
Jersey City train shed, which is narrower 
by twenty-five feet. This may be termed 
the vestibule to the tracks, as two sets of 
stairs descend from it to each of the train 
platforms on the track level. The con- 
course and adjacent areas are open to the 
tracks, forming a courtyard 340 feet wide 
by 210 feet broad, roofed by a lofty train 
shed of iron and glass, similar in design 
to the famous train sheds of the new sta- 
tions in Frankfort and Dresden, Germany. 
In addition to the entrances to the con- 
course from the waiting room there are also 
direct approaches from Thirty-first, Thir- 
ty-third streets and Eighth avenue. 

The gates of the stairs descending from 
the concourse to the trains will bear signs 
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announcing the name, destination and the 
time of departure of the train on the par- 
ticular platform where the stairs land. 

Auxiliary to the main concourse, and 
located between it and the tracks, is a sub- 
concourse, sixty feet wide, which will be 
used for exit purposes only. This pas- 
sageway is eighteen feet above the tracks, 
but is connected with the track level by 
two stairways and one elevator from each 
platform. From it ample staircases and 
inclines lead directly to Thirty-first, 
Thirty-third and Thirty-fourth streets, to 
Eighth avenue and to future rapid transit 
stations under Seventh or Eighth avenues. 
Direct connection may also be made with 
the proposed subway stations on Herald 
square without ascending to the street 
level. 

The northern side of the station extend- 
ing along Thirty-third street will be as- 
signed to the suburban service of the Long 
Island Railroad, into which trains will 
run from all points on Long Island by way 
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ELECTRICAL REVIEW 
Long Island City yards. The track. sur- 
face of the station may be compared to 
two unfolded fans joined together at the 
open ends, the handle of one extending 
under the Hudson and that of the other 
under East river. Within the station area, 
covering twenty-five acres of ground space, 
there are sixteen miles of tracks. This 
trackage area will afford ample facilities 
for easy movement of many hundred trains 
per day by the prompt and efficient means 
of electric power. Through trains from 
the western side of the Hudson, after dis- 
charging passengers, will proceed at once 
to Long Island City, where the train yards 
and terminals will be located, thus leav- 
ing the station tracks clear of any idle 
equipment, and likewise the westbound 
through trains made up at the Long Island 
City terminal will pass through the sta- 
tion, stopping only to take up their quota 
of passengers. The suburban service of 


the Long Island Railroad will be operated 
on the “shuttle” plan, by which the trains 
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ON METHODS WHEREBY THE RADIA- 
TION OF ELECTRIC WAVES MAY BE 
MAINLY CONFINED TO CERTAIN 
DIRECTIONS, AND WHEREBY THB 
RECEPTIVITY OF A RECEIVER MAY 
BE RESTRICTED TO ELECTRIC 
WAVES EMANATING FROM CERTAIN 
DIRECTIONS.’ 


BY G. MARCONI. 


This note relates to results observed 
when for the usual vertical antenna em- 
ployed as radiator or absorber in wire- 
less telegraph stations there is substituted 
a straight horizontal conductor placed at a 
comparatively small distance above the sur- 
face of the ground or water. 

When an insulated horizontal wire, AB, 
such as is shown in sketch 1, is connected 
at one end to a sphere of a spark-gap, the 
other sphere of which is earthed, and 
sparks are caused to pass between the 
spheres, it will be noticed on investigating 
the space around such an oscillator that 
the radiations emitted reach a maximum in 
the vertical plane of the horizontal wire 
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PENNSYLVANIA RAILROAD STATION, NEW YORK CITY. 


of the East river tunnels. Ample entrances 
and exits are provided on Seventh and 
Eighth avenues and Thirty-third street, so 
that this traffic can be handled in connec- 
tion with the adjacent subways and the 
surface lines on the surrounding streets 
independently of the rest of the station. 
The third level, which is at a depth 
below the surface of the street correspond- 
ing to the height of a four-story building, 
is the track level. When the two tracks 
emerge from the tubes under the Hudson 
and reach the entrance to the station yards 
at Tenth avenue they begin to multiply, 
and at Ninth avenue, and extending into 
the station, the total number has grown 
to twenty-one. There is also a reduction 
in the number of tracks leading out of the 
station to the east, to a total of four for 
the main line, two passing under Thirty- 
second and two under Thirty-third street, 
and thence under the East river to the 


are kept in continuous motion in and out 
of the station. 

The planning of the station, with its 
numerous entrances and exits independent 
of each other and separating the incoming 
from the outgoing throng, was worked out 
to facilitate, in greatest measure, the 
prompt and uninterrupted movement of 
the traffic. 

The exposure of the building on all four 
of its sides to main arteries of street 
traffic gives the plan a flexibility which is 
rarely obtainable in a building of such 
enormous proportions situated in the heart 
of a great city, and also insures the mak- 
ing of easy connections by underground 
subways with the future extensions of the 
city’s rapid transit system under Seventh 
and Eighth avenues and the cross streets. 

The designs for the station were made 
by McKim, Meade & White, architecta, of 


New York, and will be executed under 
their direction. 


AB and proceed principally from the end 
A, which is connected to the spark-gap, 
while the radiation is nil, or reaches 5 
minimum, in directions which are approx! 
mately 100 degrees from the direction 1 
which the maximum effect occurs. 

I have algo noticed that any horizontal 
conductor of sufficient length placed upon 


or at a short distance above the surface of 


the ground, and connected at one end 
through a suitable detector to earth, will 
receive with maximum efficiency only when 
the transmitter is situated in the vertical 
plane of the said horizontal receiving c01- 
ductor, and in such a direction that the 
end connected to the detector and to the 
ground is pointing toward the transmitting 
station. 

If, therefore, such a horizontal conduc- 
tor be swiveled about its earthed end in 3 
horizontal plane, the bearing or direction 
ee ete ae ee 


i Paper read before the Royal Society, March 2. 
Communicated by Dr. J. A. Fleming, F. R. 8. 
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of any transmitting station within range 
of the receiver can be ascertained. 

I have carried out a number of tests 
with tramsmitters and receivers having 
radiating or receiving antenne or con- 
ductors arranged as follows: 

1. Transmitting conductors consisting 
of horizontal wires, the radiations being 
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Fic. 1.— WIRELESS SYSTEM WITH STRAIGHT 
HORIZONTAL ANTENNA. 
received at a distance by means of the 
usual vertical wires suitably attuned. 

2. Both transmitting and receiving con- 
ductors consisting of horizontal wires. 

3. Transmitting conductors consisting 
of one or more vertical wires with or with- 
out capacity areas at top, such as have 
been generally employed in wireless teleg- 
raphy, the radiations being received by 
means of horizontal conductors. 

At long distances I almost invariably 
used as a detector my magnetic receiver.’ 
At shorter distances I utilized a Duddell 
thermo-galvanometer? by means of which 
it was possible to measure the root-mean- 
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Fie. 2.—CURVE SHOWING OBSERVED CURRENT 
IN MICRO-AMPERES AT EARTHED END oF RE- 
CEIVING CONDUCTOR UNDER THE CONDITIONS 
OF DrrRECTION SHown BELOW. 

Transmitting conductor: horizontal, rotating from 0 
degrees to 360 degrees, 1.5 metres above ground. 
Receiving conductor: vertical, fixed; height, 18 metres. 
Length of transmitting conductor : 60 metres. Receivin 


conductor: 18 metres. Distance of transmission, 
metres. 


square values of the currents induced by 
the oscillations in receiving wires disposed 
in various positions relative to the trans- 
mitting conductors. 

With arrangements such as are referred 
to in (1), the following tests have been 
carried out: 

1. Transmitter—Horizontal wire 100 
metres in length, direct excitation, spark 
length two centimetres, wave-length, ap- 
proximately 500 metres. 


1 See Proc. Roy. Soc., London, 1902, vol. ixx, p. 841. 
3 Phil. Mag. 1904, vol. viii, p. 91. 
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Receiver—A vertical wire eight metres 
in length, tuned to the period of the trans- 
mitter by means of a syntonizing coil, and 
connected to a magnetic detector and to 
earth in the usual manner. 

Results—Signals quite distinct at six- 
teen kilometres in the vertical plane of 
the horizontal transmitting wire and in 
the direction of its earthed end; weak at 
ten kilometres in the same vertical plane, 
but in the reverse direction; inaudible at 
six kilometres at right angles to the direc- 
tions above mentioned. 

2. Transmitter—(At Mullion, Corn- 
wall) ; consisting of horizontal conductor 
150 metres in length, composed of four 
parallel wires about three millimetres in 
diameter, placed 1.50 metres apart, sup- 
ported at a height of twenty metres, and 
all connected to earth through the spark- 
gap of an induction coil placed in a build- 
ing on the ground ; spark-length about two 
centimetres. 

Receiver—At the Haven, Poole (dis- 
tance 240 kilometres) ; consisting of ver- 
tical wire fifty metres long, connected 
through a syntonizing coil to a magnetic 
detector and to earth. 

Results—A movement of fifteen degrees 
of the plane of the transmitting conduc- 
tor out of the right direction was sufficient 
to cause signals to become indetectible at 
Poole. 

Polar diagram D (Fig. 2) gives the 
values of the received current in micro- 
amperes, with conditions as marked under 
the diagram. The values of current in 
micro-amperes shown in each diagram are 
the mean of a considerable number of 
readings, the transmitted energy being 
kept as nearly as possible constant by 
means of a suitable interrupter applied to 
the sending induction coil. 

With the arrangement mentioned at (2) 
—. e., both transmitting and receiving 
conductors horizontal, the following re- 
sults, among others, were obtained: | 

1. Transmitter—Conductor 200 metres 
in length, supported at a height of fifteen 
metres above ground; spark length about 


_ two centimetres. 


Receiver—Similar conductor supported 
one metre above ground connected at one 
end to a detector and to earth as usual. 

Results—In the direction for maximum 
effect (as already explained) readable sig- 
nals at twenty-five kilometres. At about 
ninety degrees from said direction at 
twelve kilometres, nothing; in the same 
direction at five kilometres, weak signais. 

2. Transmitter—Consisting of four 
wires each 330 metres in length, separated 
from one another by a distance of 1.4 
metres, supported at a height of twenty 
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metres above ground and connected by 
means of a nearly vertical conductor to a 
spark producer; spark length three centi- 
metres. 

Receiver—Consisting of one wire 220 
metres in length, covered with insulating 
material, placed on the ground and con- 
nected to the end nearest the sending sta- 


Fic. 3.—CuRV& SHOWING OBSERVED CURRENT 
IN M1cRO-AMPERES AT EARTHED END OF RE- 
CEIVING CONDUCTOR UNDER THE CONDITIONS 
OF DIRECTION SHOWN BELOW. 


Transmitting conductor: horizontal, revolving from 
0 degrees to 360 degrees, 1.5 metres above ground. 
Receiving conductor: horizontal, fixed, 1.5 metres 
above ground. Length of transmitting conductor, 60 
metres. Receiving conductor, 60 metres. Distance of 
transmission, 260 metres. 
tion through a syntonizing coil to a mag- 
netic receiver and to earth. 

Results—When in the vertical plane of 
the transmitting antenne, and in the best 
direction, weak but distinct signals were 
received at a distance of 160 kilometres; 


at 45 degrees from said direction and at 
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Fig. 4.—CcurveE SHOWING OBSERVED CURRENT 
IN MicrO-AMPERES AT EARTHED END or RE. 
CEIVING CONDUCTOR UNDER THE CONDITIONS 
OF DIRECTION SHOWN BELOW. 


Transmitting conductor: horizontal, fixed, 1.5 
metres from ground. Receiving conductor: horizontal, 
rotating from 0 degrees to 360 degrees, 1.5 mnetres from 
ground. Length of transmitting conductor, 30 metres. 
ERR conductor, 30 metres. Distance of trans- 
mission, 225 metres. 

150 kilometres distance nothing was re- 
ceived; at twenty-five degrees from the 
best direction, and at 160 kilometres dis- 
tance, very weak signals were received. 
The results over shorter distances are 


given by the readings obtained on the ther- 
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mo-galvanometer, and are shown in the 
polar diagrams E and B. 

With arrangements such as are men- 
tioned at (3)—4. e., the transmitting con- 
ductor consisting of the usual vertical type 
and the receiving conductor horizontal, the 
following results among others merit at- 
tention : 

At Clifden, Connemara, Ireland, by 


means of a horizontal conductor 230 me- 


tres in length, laid on the ground and con- 
nected at one end to a magnetic receiver 


- and to earth, it is possible to receive with 


clearness and distinctness all the signals 
transmitted from the Poldhy station (situ- 
ated 500 kilometres distant) provided that 
the free end of the said conductor points 
directly away from the direction of Pold- 
hu. No signals can be received if the hori- 
zontal wire at Clifden makes an angle of 
more than thirty-five degrees with the line 
of direction of Poldhu. 

The signals from the Admiralty sta- 


Fie. 5.—Curvre SHOWING OBSERVED CURRENT 
IN MicRo-AMPERES AT EARTHED END or RE- 
CEIVING CONDUCTOR UNDER THE CONDITIONS 
OF DirREOTION. SHOWN BELOW. 


Transmitting conductor: vertical, fixed; height 44 


metres. Receiving conductor: horizontal, rotati 


from 0d to d ,1.5 metres above ground. 
Length of transmitting conductor, 45 metres. Receiving 


conductor, 80 metres. Distance of transmission, 680 
metres. 


tion at Scilly can be received at Mullion, 
Cornwall (distance about eighty-five kilo- 
metres), by means of a horizontal wire fifty 
metres in length, two metres above ground, 
provided said wire is placed in a radial 
position with respect to the sending sta- 
tion and with its free end pointing away 
from it. But it is unreceptive if placed 
so as to make an angle of more than 
twenty degrees with the line of direction 
of the station at Scilly. 

Some tests have also been carried out 
for the Admiralty in the vicinity of Pold- 
hu in conjunction with H. M. S. Furi- 
ous. For this purpose eight horizontal 
wires, sixty metres in length, supported 
at a height of about two metres, were ar- 
ranged radially and made to converge in 
a small building situated in a field near 
Poldhu. These radial wires were so ar- 
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ranged as to divide the circle into eight 
equal sectors. By means of a suitable 
switch any one of the ends of these wires 
at the position where they converge to- 
gether could be connected to earth through 
a magnetic receiver. 


The wireless telegraph station on 
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Fic. 6.—Curve SHOWING OBSERVED CURRENT 
IN Micro-AMPERES AT EARTHED END OF RE- 
CEIVING CONDUCTOR UNDER THE CONDITIONS 
OF DIRECTION SHOWN BELOW. 

Transmitting conductor : vertical, fixed; height, 44 
metres. Recei 


ving conductor: horizontal, rotating 
from 0 degrees to 860 d 


metres. 


H. M. S., Furious, consisted of an ordinary 
vertical wire aerial, about fifty metres in 
length, connected to a suitable spark-gap. 
The station on the ship transmitted at 
intervals, and the ship followed a course 
describing an arc of about 180 degrees 
around Poldhu, keeping at distances vary- 
ing up to sixteen miles. By means of the 
horizontal wire arrangement the bearing 


Fic. 6.—CurRVE SHOWING CURRENT IN MICRO- 


AMPERES AT EARTHED END OF RECEIVING | 


CONDUCTOR UNDER THE CONDITIONS oF Di- 

RECTION SHOWN BELOW. 

Transmitting conductor: Poldhu Station Aerial, con- 
sisting of multiple-vertical conductors with large 
capacity at the top. Receiving conductor: horizontal, 
rotating from 0 degrees to 360 degrees, 1.5 metres 


above ground. Length of receiving conductor, 30 
metres. Distance of transmission, 650 metres. 


of the ship from Poldhu could be deter- 
mined at any time by noting on which 
particular wire or wires the reception of 
signals was strongest, and also by observ- 
ing which wires were non-receptive. 

It was also found possible to receive 
simultaneously and without mutual inter- 
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ference different signals sent by means of 
oscillations of the same wave-length com- 
ing from the ship and from the Lizard 
wireless station (ten kilometres away), 
whenever the ship was in such a position 
that its bearing from Poldhu made an 
angle of at least fifty degrees with the 
bearing of the Lizard station. 

For further values and curves of re- 
ceived current in receivers I refer to dia- 
grams A, A’, C, C’. 

Referring generally to the results men- 
tioned in this note, I have observed that, 
in order that the effects should be well 
marked, it is necessary that the length of 
the horizontal conductors should be great 
in proportion to their height above the 
ground, and that the wavelengths em- 
ployed should be considerable— a condi- 
tion which renders it difficult to carry out 
such experiments within the walls of a lab- 
oratory. 

I have found the results to be well 


Receiving 


Fic. 8.—CURVE SHOWING OBSERVED CURRENT 
IN Micro-AMPERES AT EARTHED Exp oF RE- 
CEIVING CONDUCTOR UNDER THE CONDITIONS 
or DIRECTION SHOWN BELOW. 


rial, con- 
Transmitting conductor : Poldhu Station Ae 

sisting of multiple-vertical conductors, T large 
ca Fey at the top. Receiving conductor: horizon Hi 
rotating from 0 degrees to 360 degrees on eof 
Length of receiving conductor, 80 metres. Dis 
transmission, 650 metres. 


marked for wave-lengths of 150 metres 
and over, but have not been able to obtain 
as well-defined results when employing 
much shorter waves—the effects following 
some law which I have not yet had time 
to investigate. There also appears to be 
a decided advantage in so far as effects 
at long distances are concerned in utiliz- 
ing a directly excited radiating conductor 
—that is, an insulated conductor in which 
the high-frequency oscillations are started 
by means of a suitable spark discharging 
it to earth or to another body, as was usual 
in my early forms of Hertzian-wave wire- 
less telegraph transmitters. 

If inductive excitation is employed, that 
is, if the oscillations are induced in the 
radiating conductor from another oscil- 
lating circuit, the comparative results in 
various directions appear to be in the same 


May 26, 1906 


proportions as those noticed when using 
the method of simple excitation, but the 
distances over which the effects can be de- 
tected are much smaller at parity of the 
power employed at the transmitter. 

I have noticed that the most advantage- 
ous length of the receiving horizontal 
wires, in order to obtain results at maxi- 
mum distances, is about one-fifth of the 
length of the transmitted wave, if said 
wires are placed at a distance above the 
ground; but the receiving wires should be 
shorter if placed on the ground. It would 
be instructive to investigate more thor- 
oughly the difference of the results and 
curves obtained by means of horizontal 
wires placed at different heights above 
ground, and also the effect of varying the 
length of said wires. 

When using horizontal receiving wires 
arranged as described in this note, I have 
often noticed that the natural electrical 
perturbations of the atmosphere or stray 
electric waves, which are generally preva- 
lent during the summer, appear to proceed 
from certain definite directions, which 
vary from time to time. Thus, on cér- 
tain days the receiving instruments, when 
connected to wires which are oriented in 
such a way as to possess a maximum re- 
ceptivity for electric waves coming from 
the south, will give strong indications of 
the presence of these natural electric waves, 
while on differently oriented wires the 
effects are at the same time weaker or 
imperceptible. On other days these nat- 
ural electric waves may apparently come 
from other directions. 

It would be exceedingly interesting to 
investigate whether there exists any rela- 
tion between the direction of origin of 
these waves and the known bearing or 
direction of distant terrestrial or celestial 
storms, from whence these stray electric 
waves most probably originate. A con- 
siderable number of observations would be 


necessary to determine whether there ex- 
ists any relation between the bearing of 
storm centres and the direction of origin 
of these natural electric waves. I propose 
to carry out some further investigations 
on the subject. 

I ought to explain that the experiments 
described in this note were carried out 
during a period of many months, and 
that as other results achieved over greater 
distances coincide generally with those 
here described, I have not thought it 
necessary to make special reference to 
them. 

I should also mention that the tests 
over short distances were carried out over 
practically flat country, whilst those over 
considerable distances took place over 
hilly country, such as the West of Eng- 
land, and in some cases partly across sea 
and partly across land. 
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The Twenty-Ninth Convention of 
the National Electric Light 
Association. 

The following partial list of papers has 
been announced for the twenty-ninth con- 
vention of the National Electric Light 
Association, Atlantic City, N. J., June 
5-8: 


PAPERS FOR TWENTY-NINTH CONVENTION. 


“Report of Committee on Rates and 
Costs,” by Chas. L. Edgar, chairman. Dis- 
cussion by A. S. Knight, Alex. Dow, Rob- 
ert Lindsay, E. M. Lloyd, R. W. Royce. 

“Business-Getting Methods,” by Frank 
Frueauff.. | 

“Report on Theft of Current,” by C. T. 
Mordock. 

“Laws Concerning Theft of Current,” 
by E. H. Davis. 

“Fuel Economics,” by J. H. Hallberg. 

“Alternating-Current Systems of Dis- 
tribution and their Automatic Regula- 
tion,” by Charles W. Stone. 

“Some Methods Used in Securing and 
Retaining Business,” by Norman T. Wil- 
cox, George N. Tidd, George B. Tripp, M. 
E. Turner, Leon H. Scherck, R. S. Wal- 
lace. , 

“Line Construction for Overhead Light 
and Power Service,” by, Paul Spencer. 

“Alternating-Current Elevators,” by W. 
N. Dickenson, Jr. 

“Mechanical Refrigeration,’ by John 
Meyer. 

“How to Make Small Electric Plant 
Pay,” by D. F. McGee. 

“The Edison System of Southern Cali- 
fornia,” by R. H. Ballard. 

“Modern Switchboard Practice with 
Particular Reference to Automatic De- 
vices,” by E. M. Hewlett. 

“Report on Protection from Lightning 
During 1905,” by Alex. Dow, chairman; 
C. A. Honnold, Robert S. Stewart. 

“The London Sliding Scale as a Method 
for the Government Regulation of Public 
Service Corporation,” by W. H. Gardiner, 
Jr. 

“Report of Committee on Fire Hazards 
of Electricity,” by H. C. Wirt, chairman; 
C. E. Skinner, A. A. Pope. 

“Report of Committee on Progress,” by 
T. C. Martin. 

“Higher Efficiency Incandescent Elec- 
tric Lamps in Central Station Service,” by 
Francis W. Wilcox. 

“Mercury Arc Rectifier with Magnetic 
Lamps for Street Illumination,” by W. 
S. Barstow. 

“The Maintenance and Calibration of 
Service Meters,” by William Bradshaw. 

“Report of Committee to Co-operate 
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with Manufacturers’ Advertising Commit- 
tee,” by Paul Spencer. 

“Control of Motors on Electric Light 
and Power Circuit,” by H. D. James. 
“Design and Manufacture of Hydro- 


electric Installations as a Whole,” by E. F. 
Cassel. 


BOOK REVIEW. 


“The Electrical Nature of Matter and 
Radioactivity.” Harry C. Jones. New York. 
D. Van Nostrand Company. Cloth. 212 
pages. 514 by 8% inches. Supplied by the 
ELECTRICAL REVIEW at $2. 


As the contents of this book have already 
appeared as a series of articles in the 
ISLECTRICAL REVIEW, but little need be 
said about it. Dr. Jones has been unusually 
successful in his efforts to treat a strictly 
scientific subject in a popular way. | It is 
not difficult to avoid mathematical for- 
mul, but it is not always easy to explain 
clearly, so that those who are not deeply 
versed in physical arguments can follow 
and understand, the deductions resulting 
from the analytical method of attack, 
which has been so essential in securing us 
new knowledge in this branch of physics. 
The subject itself, the electrical nature of 
matter, and that closely related one, radio- 
activity, are of much popular interest, for 
the public feels, in a measure, the scientific 
importance of the new developments in 
physics. For those who have merely a 
slight curiosity to hear a wonderful tale 
of the latest physical marvels this book will 
not appeal; but to that large class which 
is deeply interested im scientific advance, 
and which follows, as closely as it can, all 
new work, this book will be welcome. It 
will be found clear and accurate, and it 
brings the subject down to the present 
time. Dr. Jones treats the subject first by 
discussing the conduction of electricity 
through gases and the results which have 
followed from a study of this phenomenon. 
Work in this direction leads to the ex- 
planation of the corpuscle and the elec- 


trical theory of matter, and hence to a dis- 
cussion of the chemical atom and the ef- 
fect of the new theory on chemical ideas. 
From this point a study of obscure radia- 
tions is taken up, beginning with X-rays, 
and then the action of those peculiar sub- 
stances now designated as radioactive. 
Radium and its supposed decomposition 
products are fully considered, as well as 
the action of these bodies on other ma- 
terials. In all cases Dr. Jones goes to 
the fountain-head for his information, and 
the facts which he presents here can not 
be questioned. These investigations, as he 
says, mark a new epoch in the develop- 
ment of the physical sciences, for facts 
have been brought to light which are of a 
character that is very different from any- 
thing hitherto known and to which we 
must now adapt ourselves. 
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The Hawthorne Shops of the \\Western Electric Company. 


HE Hawthorne shops of the Western 
Electrice Company consist of six 
principal groups of buildings. The 

office, foundry, forge shops and machine 
shops, devoted to the manufacture of di- 
rect and alternating-current motors and 
generators, are located on the west side of 
the belt railway. The cable and rubber 
plants, devoted to the manufacture of tele- 
phone and power cables, and rubber in the 
various forms in which it is used for tele- 
phone service, are located on the east side 
of the railway. 

In addition to these buildings there are 
a gas plant, water tower, power plant and 
two crematory buildings. The entire 
plant covers approximately 1,000,000 
square feet of floor space and is located 
on a tract of land of 110 acres. ‘The Chi- 
cago Terminal and Manufacturers’ Junc- 
tion Railway tracks pass through the prop- 
erty and connection is made by an elevated 
spur track to the main line of the Chicago, 
Burlington & Quincy Railway. 

The grounds are artistically laid out and 
the driveways connecting all the buildings 
are paved with concrete block. 

The foundry is a brick and steel struc- 
ture, having a Luci Viti tile roof, and is 
400 X 176 feet, and seventy-five feet at 
its highest point. It is divided into three 
bays. Over the centre, or main bay, which 
is for large work, are located two thirty- 
ton cranes. The west bay is seventy-five 
feet wide and has a low roof; it being used 
exclusively for bench work. The east bay, 
which is thirty feet wide, is divided into 
sections containing the cupolas, storage 
bins and core ovens. 

The machine shop, lying at right angles 
to the foundry, is 860 feet long and 150 
feet wide, and is of the same type of con- 
struction as the foundry, except the roof, 
which is of iron and tarred roof con- 
struction. There are three bays: the cen- 
tre one, seventy-six feet wide, is devoted 
to the manufacture of generators and mo- 
tors. The north bay, forty-eight feet 
wide, contains such machine tools as are 
required in the manufacture of small types 
of machines. In this bay is located the 
testing department. The south bay has 
two floors, the upper one being devoted to 
the manufacture of small field coils and 
the winding of small armatures, It also 
contains the small detail and finishing de- 
partments. The lower floor contains the 
commutator and large detail departments, 
stock rooms and general shop offices, in- 
cluding that of the shipping department. 
The lighting is obtained from overhead 


skylights and side windows. Over the main 
bay are located two thirty-ton and over 
the north bay six twenty-ton cranes. The 
entire plant is equipped with a system of 
industrial railways. 

OABLE PLANT. 


Entering the cable plant from the south 
is a railway track connecting the receiving 
department, which covers 15,000 square 
feet, at which the raw material is received. 
Adjacent to this are the insulating and 
wire-twisting departments, covering 22,- 
000 square feet, and from which the ma- 
terial passes into the cable-twisting room, 
covering the same area. From here the 
cable passes into ovens, covering an area 
of 10,000 square feet, and is finally de- 
livered through small openings in the wall 
to the pressroom, where the lead sheath is 
applied. This room is 360 X 100 feet. 
At the south end is located a storage pit 
for lead, in which under normal condi- 
tions is stored 4,000,000 pounds. 

Immediately adjoining this section is a 
room 100 X 50 feet, in which is a battery 
of six impregnating tanks, used in the in- 
sulating of power cables made in another 
adjoining room, ‘covering 15,000 square 
feet. 

In addition to these departments there 
are the testing and shipping sections, cov- 
ering an area 440 X 50 feet. 

There are in process of construction, and 
almost completed, buildings which will 
increase the capacity of the present plant 
over 100 per cent. 

The rubber plant forms an L to the cable 
plant and is located immediately south, 
with an open space or court 200 feet 
square, dividing it from the cable plant, 
which is used for the storage of cable reels. 
It has the same railroad connection as 
the cable plant, and is divided into four 
sections: the compound mixing, grinding 
and vulcanizing, sawing and finishing and 
shipping rooms, all covering an area of 40,- 
000 square feet. A portion of this plant 
is two stories high; the second floor being 
devoted to the process of drying crude rub- 
ber. The buildings of the cable and rub- 
ber plants are identical in that they are 
of brick and steel construction—a special 
feature being a saw-tooth roof construc- 
tion, so built that the windows face the 
north. This type of roof is used entirely 
in this section of the plant, except in the 
pressroom of the cable shops, where crane 
service is furnished by one twenty-ton and 
one five-ton crane, and in that portion of 
the rubber plant having two stories. 


POWER PLANT. 

The boiler room has an area of 20,700 
square feet and is designed for two chim- 
neys, each twelve feet inside and twenty- 
two feet outside diameter, and 250 feet in 
height above the boiler room floor. One 
of these chimneys has been built and the 
other is in process of construction. Pro- 
vision has been made for two batteries of 
boilers of eight each, a chimney dividing 
each battery into two sets of four. At 
present there has been installed eight boil- 
ers of Aultman & Taylor Company’s make, 
each with a heating surface of 5,080 square 
feet and operating at 150 pounds. Con- 
tracts have been made for increasing the 
boiler capacity twenty-five per cent. The 
present boilers are so arranged that super- 
heaters may be installed at a later date 
should it be thought advisable. 

Aultman & Taylor Company’s chain 
grate stokers are used having a grate area 
of seventy-seven square feet. Each set of 
four boilers is provided with a Green fuel 
economizer of sixty-eight sections, twelve 
tubes wide. ‘he water tubes of the boilers 
are cleaned by means of a hydraulic-driven 
cleaner supplied with water from a 72 X 
5 X 6-inch Deane duplex pump. 

The main railroad tracks dividing the 
company’s property afford an easy means 
of handling the coal, as they are of such 
a height that cars may be switched by 
means of an elevated spur track into the 
storage bins located above the boiler room. 
These bins are of 1,000 tons capacity and 
are so designed that the coal may be dis- 
charged through spouts into a hopper 
scale for each division of boilers. This 
scale is mounted on a track, so as to take 
the coal from any part of the bin and 
deliver it to any one of the stokers. The 
ash is discharged at the end of a cham 
grate stoker into a bin of one and one-half 
tons capacity, located below each boiler. 
From these bins the ash may be delivered 
into gondola cars and taken by means of 
a depressed railroad track to various places 
about the plant where filling may be re- 
quired. . 

The continued uncertainty of the coal 
supply, due to strikes and other conditions 
beyond the control of the manufacturer, 
has led to a careful consideration of the 
problem of coal storage. The Western 
Electric Company, after carefully investi- 
gating the question, decided to follow the 
practice adopted by the British Admiralty. 
Two storage bins, one of 4,000 and the 
other of 10,000 tons capacity, both located 
below the normal ground level, have been 
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constructed, into which coal may be 
dumped from cars and taken out by means 
of a locomotive crane fitted with a grab 
bucket. Carefully executed tests in Eu- 
rope show that nearly thirty per cent of 
the heating value of coal is lost in six 
weeks when stored exposed to the air. By 
keeping the bins flooded the company ex- 
pects to reduce the losses of the coal to 
approximately two per cent of its heating 
value after six months to a year storage. 
By this system of storage there is provided 
sufficient coal to operate the plant under 


normal winter conditions for four months. 


A Cochrane open feed-water heater of 
8,000 horse-power capacity and two 14 X 
10 X 15-inch Worthington “Duplex” ver- 
tical type boiler feed pumps are located 
in the boiler room. 

The engine room and condenser pit 
have a total floor space of nearly 16,000 
square feet and contain a power plant of 
a capacity for continuous service of 3,000 
kilowatts and for two-hour service of 4,500 
kilowatts. There are four units, one each 


. power, respectively. 
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cooling surface ; also three Blake “Duplex” 
single-acting air pumps, 7144 X 16 X 10- 
inch units for the smaller condenser and 
9 X 20 X 12-inch units for the larger 
condenser. The condenser water is ob- 
tained from a reservoir of 5,000,000 gal- 
lons capacity, which is primarily for fire 
protection purposes. Two 1,500-gallon-per- 
minute fire pumps derive their supply 
from this reservoir. 

Two ten-inch and one twelve-inch motor- 
driven centrifugal pumps are used for cir- 
culating the water and operate under a 
load of thirty-seven and forty-five horse- 
These pumps are 
called upon to furnish only sufficient power 
to overcome the friction of the pipes, as 
the condensers are located below the level 
of the water in the reservoir, the suction 
and discharge pipes being submerged. 

A twenty-ton crane with a five-ton auxil- 
lary hoist is located over the engines, and 
a fifteen-ton crane over the condenser pit. 

In addition to the reservoir previously 
referred to, a water tower of artistic de- 


809 


of pneumatic tools, blowing out cables and 
electric machinery, and operating mould- 
ing machines. The entire plant is supplied 
with air at ninety pounds pressure by a- 
20 X 12 X 18-inch Laidlaw-Dunn-Gor- 
don two-stage air compressor direct-driven 
by a 12 X 19 X 18-inch compound en- 
gine fitted with a Myer release gear and 
located in the condenser pit. 

Uncarburetted water gas, used in the 
heating and baking ovens and annealing 
furnaces about the plant, is furnished by 
two generators, each with a capacity of. 
25,000 cubic feet per hour. The gas is 
stored in a tank of 100,000 cubic feet 
capacity and has a heating value of ap- 
proximately 300 British thermal units. It 
is made from a good grade of furnace 
coke, and costs, exclusive of fixed charges, 
such an amount as to compete favorably 
with 12,000 British thermal units coal at 
$2.80 per ton. It has approximately fifty 
per cent of the heating value of, and costs 
fifty per cent less than city gas. 

There is now being constructed a 200,- 
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of 300, 500, 1,000 and 1,200 kilowatt ca- 
pacities. 

The larger generator is driven by a ver- 
tical cross-compound Rice & Sargent en- 
gine made by the Providence Engine 
Works. The diameters of the cylinders are 
32 inches and 62 inches, the stroke 48 
inches and the piston speed 800 feet per 
minute, the revolutions per minute being 
100. The 300 and 500-kilowatt gener- 
ators are driven by a horizontal cross-com- 
pound engine and the 1,000 kilowatts by 
a vertical cross-compound made by the 
Filer & Stowell Company. The cylinder 
diameters, stroke, piston speed and revo- 
lutions per minute are as follows: 


sign has been provided in which are lo- 
cated six steel tanks with a total capacity 
of 213,000 gallons, connected with the 
sprinkler system, the bottom of the low- 
est tank being thirty-eight feet above the 
highest sprinkler in the plant. Means 
are also provided for connecting these 
tanks with the hydrants throughout the 
plant. The water tower also has tanks con- 
taining water for sanitary purposes. City 
water is used in both the reservoir and the 
tower. 

Drinking water is obtained from a shal- 
low well, 300 feet deep, at the rate of forty 
gallons per minute by a direct-acting deep 
well pump and is piped to all departments. 


300 kilowatts, 16” X 82” cylinders, a feet per minute, ahs R. P. M. 
00 


500 kilowatts, 20" X 40° 1 

1000 kilowatts, 30” x 60" e 
Three Wheeler surface condensers are 
located in the condenser pit, two of 3,200 
square feet and one of 4,500 square feet 


v0 R. P. M. 


640 “© “  “  80R. P.M. 


The water has a temperature of about 
fifty-six degrees Fahrenheit. 
Compressed air is used for the purposes 


000 cubic foot tank, the use of which will 
enable the company to run one gas gen- | 
erator during the entire twenty-four hours 
with pronounced economy over present 
conditions, which require both generators 
to work at certain times of the day. 

All buildings are heated by direct radia- 
tion except the foundry and machine shops, 
the foundry being equipped with a hot-air 
system furnished by the New York Blower 
Company, while the machine shop has a 
combined direct radiation and hot-air sys- 
tem using the Garden City Fan Company’s 
apparatus. The heating coils are supplied 
with steam under the Warren-Webster sys- 
tem. Two8 X 14 X 16-inch Blake “Sim- 
plex” vacuum pumps are used in connec- 
tion with the system. 

In the winter time one or more engines 
are operated non-condensing, the steam 
circulating under slightly less than atmos- 
pheric pressure. The efficiency of the 
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above arrangement is apparent when it is 
considered that during last winter no 
steam was required for heating other than 
that furnished by the exhaust of the en- 
gine. 

The crematory, having an area of ap- 
proximately 1,600 square feet, cares for the 
shavings and chips from the carpenter 
shops. It contains a boiler and Dutch 
oven specially designed for the purpose. 
Provision for a 100 per cent increase in 
capacity has been made. 

The carpenter shops are equipped with 
an exhaust system from the various ma- 
chines, and are provided with an edging 
hog which grinds the larger scrap lumber 
into shavings small enough to pass through 
the exhaust pipes into the crematory boil- 
er, which is directly connected to the main 
steam line. Under normal conditions there 
are evaporated about 400 gallons of water 
per day to a pressure of 160 pounds per 
square inch, augmenting the steam sup- 
ply. 

FIRE PROTECTION. 

Realizing fully the serious results to the 
business of the company of temporarily 
crippling even one of the departments of 
the plant, careful consideration has been 
given to the fire hazard; neither money 
nor thought has been spared to reduce this 
hazard to a minimum and to provide 
means to quickly control any blaze that 
might break out. The result has been 
that the company is saving yearly large 
sums of money in its insurance cost, and 
they now feel that as a result of the money 
expended, there has been produced a manu- 
facturing plant in which the fire hazard 
has been reduced to a minimum. 

An engineer trained in the inspection 
of manufacturing properties, devotes his 
entire time to the fire-protection devices 
and to the safeguarding of all the processes 
of manufacture. In general, the different 
departments have one-story buildings by 
themselves, each far enough removed from 
its neighbor to eliminate the danger of 
fire spreading. Large areas are divided by 
heavy fire walls with double tin-clad fire 
doors at the openings. 

The walls are of brick, with wire-glass 


windows at exposed points, and the floors _ 


of concrete or concrete with wooden sur- 
face. The roofs are tile on structural 
steel. l 

With the exception of three buildings, 
the property is protected throughout by 
automatic sprinklers. The three excep- 
tions are the foundry, forge shop and main 
body of the machine shop, in which there 
is absolutely no combustible material. 

An interesting feature is a circle of 
sprinkler pipes with heads on the sides 
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of each steel post supporting the roof in 
the machine shop. These heads are about 
fifteen feet above the floor and are de- 
signed to protect these posts from danger 
that may arise from inflammable material 
gathering about their bases. The sprinkler 
system is supplied with water through an 
elaborate yard system of about 13,000 feet 
of ten and twelve-inch water pipe, the 
feed into each building being controlled 
by a gate with a post indicator, so that the 
supply may be regulated without entering 
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be called upon to furnish. There is, as 
well, 1,000 feet of hose on the carts in the 
fire station. This makes a total of about 
6,000 feet of two and one-half-inch fire 
hose. 

In the fire house adjoining the tower 
containing the sprinkler tanks are two 
1,500-gallon Underwriters’ fire pumps 
ready for instant duty. These pumps are 
each capable of throwing six good fire 
streams and draw their supply from the 
large reservoir mentioned above, pumping 
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the building, a valuable feature in time 
of fire. 

Forty fire hydrants, each with three or 
four independent gates, are located about 
the property on the same yard mains that 
supply the sprinkler system and are so 
placed as to make possible the complete 
surrounding of any one building by fire 
streams. Each hydrant is protected by a 
wooden house in which are stored hose play 
pipes, axes, lanterns, etc. The amount 
of hose varies per hydrant from 200 to 500 
feet, depending upon the length of the line 
that the particular hydrant is likely to 


into the yard system, thus supplying both 
the sprinklers and the hydrants as needed. 

There is available in the tower for the 
sprinkler system and hydrants 213,000 
gallons of water, and as soon as the pumps 
are placed in operation an additional sup- 
ply of 3,000 gallons per minute, so long a8 
the 5,000,000-gallon reservoir holds out. 
Running both pumps full capacity the 
reservoir will last for twenty-seven hours. 

All of the buildings are liberally equip- 
ped with water and sand pails for fire use, 
with chemical extinguishers and with small 
hose connected to the sprinkler system. 
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There is about 4,500 feet of this small 
hose distributed throughout the different 
buildings. 

This elaborate and expensive system of 
fire protection would be of small value if 
trained men were not available for instant 
fire duty; therefore, the company main- 
tains a fire brigade among its employés. 

An ex-member of the Protective Depart- 
ment from the city of Chicago is the chief 
of the fire department, and devotes his 
time solely to the apparatus and the train- 


ELECTRICAL REVIEW 


a brigade; there being at least five of them 
at all hours of the night in the pump house 
where beds are provided for sleeping ac- 
commodations. 

A system of forty-seven fire boxes has 
been installed, permitting prompt notifica- 
tion to the fire house, the members of the 
fire brigade, the engineer in charge of the 
fire pumps and the shop superintendent, so 


that immediately all of the trained force 


may be on duty. The average time taken 
to get sixteen men and two streams of 
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ing equally spaced poles as the shrinkage 
etrains are apt to distort the pole setting, 
resulting in unequal distances between the 
tips of the poles. To prevent this irregu- 
larity the poles of these machines are as- 
sembled in a heavy cast-iron clamp which 
is placed in the mould. The arrangement 
is such that the shrinkage strains are taken 
up in the yoke and do not distort the po- 
sition of the pole-pieces, thus assuring 
uniform air-gap flux distribution, a con- 
dition necessary for satisfactory operation. 
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ing of the brigade. Under him, during 
the day, sixteen men are employed in the 
departments near the fire house, who re- 
spond to all alarms. These men are picked 
for this special duty and are given extra 
compensation, including pay for drills as 
well as for fire service. At least twice a 
week a trial alarm is rung in, the depart- 
ment drilled with the use of the different 
apparatus, and familiarized with the sur- 
roundings and conditions that they would 
be likely to meet in time of fire. At night 
nine watchmen with a fire captain form 


water at any point of the property is less 
than two minutes after turning in the 
alarm. 

ELECTRICAL EQUIPMENT. 

The four generators located in the en- 
gine room are the Western Hlectric Com- 
pany’s “L” design, and have several fea- 
tures of especial interest. The pole-pieces 
are laminated, and the frame is cast 
around the assembled poles, a novel meth- 
od of casting being employed. With a 
cast-in pole-piece trouble is usually experi- 
enced in securing a completed frame hav- 


That part of the armature conductor 
lying outside of the armature core has an 
enlarged section, while that part lying 
inside of the core has a reduced section 
over that usually employed in machines of 
these sizes. By this means a shallow slot 
is obtained, thus reducing the reactance 
of the coils during commutation and pro- 
ducing conditions essential for sparkless 
range. The effect of the enlarged sections 
at the ends of the armature is to increase 
the radiating surface of the coil, and by 
reason of the high conductivity of copper 
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to draw from the armature core the accu- 
mulated heat, thus permitting of large 
overload capacities with a minimum tem- 
perature rise. 

As the length of that part of the coil 
lying outside of the core is approximately 
sixty-six per cent of the total length, there 
may be obtained by reason of the enlarged 
section a minimum armature resistance, 
and consequently a maximum efficiency. 

The main switchboard, located on the 
gallery in the engine room, consists of 
eighteen 30 X 78-inch marble panels 
placed fifteen feet above the floor. The 
four generator panels each have a circuit- 
breaker, ammeter, rheostat and two single- 
pole switches. There is mounted on a 
separate panel a station ammeter, record- 
ing wattmeter and recording voltmeter. 
The remaining panels feed the different 
sections of the plant, each panel controlling 
two departments. Each department feeder 
has its own ammeter, recording wattmeter 
and circuit-breaker. By this system a 
record is kept of the amount of power re- 
quired for each department. The main 
station voltmeter is common to all cir- 
cuits. 

As the generators operate at 230 volts, 
the main switchboard is so arranged that 
the two smaller units may be operated in 
series so that 550 volts may be available 
for testing purposes, the shunt field coils 
being of sufficient capacity to permit of an 


increase in the terminal voltage of the ma- . 


chines. 

The various buildings are connected with 
the power-house by a system of well-lighted 
and ventilated tunnels, in which. are lo- 
cated the telephone, lighting and power 
cables, and pipes for the drinking, city and 
house water, compressed air, live and ex- 
haust steam, vacuum and trap returns, roof 
drain and hydraulic elevators. These tun- 
nels have a uniform height of seven fect 
and vary in width from four to ten feet. 

Connecting with the tunnel leading to 
the machine shop is a system of concrete 
trenches surrounding the iron plates of 
the testing floor. Within these trenches 
are cables leading into junction points at 
which are available for testing purposes 
all voltages from thirty to 600 volts, both 
direct current and alternating current of 
twenty-five to sixty cycles. 

The yard and building illumination con- 
sists of arc lamps, two in series on 220 
volts, and incandescent lamps for local 
lighting. 

All of the machinery in the entire plant 
is electrically driven, an individual drive 
system being employed except in a few 
The main machine shop and cable 
plant contains many variable speed motors 


Cases. 
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which are operated from a three-wire sys- 
tem. A compensator, or voltage balancer, 
located in each of these buildings, is of 
sufficient capacity to carry the unbalanced 
load resulting from the variable-speed mo- 
tor load. 

The voltage balancer consists of two 
115-volt machines connected in series di- 
rectly across the mains, with the neutral 


*wire connected between them. The ma- 


chines are compound wound, the series 
fields being connected in the neutral wire. 

There are several] interesting examples 
of individual machine drive. The forge 
shop is equipped with electrically driven 
cold saw, shears, bull-dozers, blowers for 
forges and two cutting off machines. One 
of these is equipped with a one and one- 
half-horse-power 4 to 1 variable-speed mo- 
tor, operating on a three-wire system. 

In the machine shop will be found an 
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may be seen at the right hand of the 
photograph. 

Motor drive is again illustrated by a 
Springfield surface grinder, the main mo- 
tor of which is a two-horse-power at 850 
revolutions per minute. It has a pulley at 
each end, and both of these pulleys are 
belted to the spindle of the grinding wheel. 
The motor is mounted on the grinder head 
and travels with it across the work. On 
about the same level with the main motor, 
behind the housings, may be seen an auxil- 
lary motor mounted on a bracket and di- 
rect-geared, through an internal gear, to 
the shaft which carries the open and cross 
bolts for the reversible bed travel of the 
machine. 

An example of a small machine, indi- 
vidually driven, is a Pratt & Whitney 
surface grinder, with a six-inch grinding 
wheel, direct coupled by means of a flexi- 
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E. W. Bliss No. 5 press, driven by a five- 
horse-power, 1,000-revolutions-per-minute 
motor, mounted on top of the press frame 
and direct geared to the machine through 
an internal gear on the flywheel, which 
meshes with a pinion on the motor. 

An interesting example is a Ferracute 
Machine Company’s punch press used for 
slotting large armature discs. It is driven 
by a protected type three-quarters-horse- 
power variable-speed motor belted to the 
flywheel of the machine. 

There are also several sheet-iron shears 
found in the machine shop. The driving 
motor is of the protected type, delivering 
two horse-power at 1,850 revolutions per 
minute. It is mounted in an inverted 
position on the under side of the machine 
table, and is direct-geared through a raw- 
hide back gear to the main driving shaft 
of the machine. One of the standard 
starting panels used for these machines 


ble coupling to a one-half-horse-power mo- 
tor at 2,600 revolutions per minute. 
Among the large machine tools located 
in the machine shop may be mentioned a 
Dietrich & Harvey open-side planer 120 
inches by 24 feet, driven by a forty-horse- 
power, open-type motor at 950 revolutions 
per minute. The motor is mounted on a 
bracket on the housing, high enough to be 
out of the way, and is belted to a counter- 
shaft on the machine. ‘There is also 4 
three-horse-power motor on top of the 
housings, which serves to raise and lower 
the cross-head. . 
A large Niles’ extension boring mill 1s 
also electrically driven. The main motor, 
rated at ten horse-power, is below the 
floor and drives the boring mill through 
spur-gearing. ‘A small auxiliary motor 
of three horse-power capacity is mounted 
on the rear bed-frame of the machine and 
is geared to the traversing screws for rals- 
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ing and lowering the cross-heads and for 
traversing the housings. 

Near this boring mill is a row of eight 
Gisholt turret lathes. Five-horse-power 
variable-speed motors are used in driving 
these machines. On the rear of the bed, 
below the head-stock, is a small auxiliary 
motor for traversing the turret. 

Further on is a single-headed traverse 
shaper which is direct-geared to a pro- 
tected type one and one-half horse-power 
4 to 1 variable-speed motor. A consider- 
able speed reduction is obtained by a back 
gear, which is within the gear case shown 
in the plate. A drum type controller is 
actuated by a cord passing twice around a 
drum on its shaft, and also around a drum 
on a splined shaft on top of the machine, 
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which carries two hand wheels, one at the 

right-hand end of the machine and the 

other on the shaper carriage. 

A Lodge & Shipley eighteen-inch lathe, 
direct-geared to a four-horse-power vari- 
able-speed motor is also of interest. 

Numerous electric grinders used in the 
foundry, machine shop and forge shop are 
all motor-driven. 

Mounted inside of the pedestal of a 
Brown & Sharpe surface grinder is a mo- 
tor with a belt passing around it to a set 
of counter-weighted pulleys on the grinder 
spindle. In this way the grinder may be 
raised or lowered to suit the height of 
work, while maintaining the proper belt 
tension for all positions. 

Among the portable machines is noticed 
a large boring and drilling machine, manu- 
factured by the Newton Machine Tool 
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Works. The machine is entirely self-con- 


tained, being provided with an arc lamp- 


as well as motors for power. It has two 
heavy stirrups, one at each side of the 
frame near the top, so that it may be 
easily picked up and carried about by 
the traveling crane.. 

In the insulating department of the 
cable plant are located eighty special in- 
sulating machines, each having five heads 
operating simultaneously to insulate five 
wires. The arrangement is such that two 
machines are driven by one motor, a eight 
and one-half-horse-power variable speed, 
operated by a specially designed controller. 

After the wires are insulated they are 
twisted together in pairs by the twisting 
machines. The driving motors are of the 
encased type, one horse-power at 1,300 
revolutions per minute, and operate the 
twisters through spiral gears. On the end 
of each machine frame, above the motor, 
is a solenoid self-starter which is oper- 
ated from two push-buttons, one for start- 
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whose upper surfaces are on a level with 
the floor. The motor which drives these 
rollers is below the floor and operates the 
rollers through a worm gear. It is con- 
trolled by special mechanism operated 
by push-buttons held by the operator while 
directing the cable. The special mechan- 
ism consists primarily of a one-twelfth- 
horse-power reversible motor, the extended 
armature shaft of which is threaded, and 
drives a controller contact over the seg- 
ments of a controller. 

There is a small machine shop in the 
cable plant where the special machinery 
is built and repaired. The machine tools 
in this shop are motor-driven, the larger 
ones individually. 

The wood-working machines in the pat- 


tern shop are driven individually by elec- 
tric motors, which are encased in square 
wooden boxes, protecting the motors from 
dust and shavings. An exception to this 
general plan is & motor hung in an in- 
verted position from the ceiling driving 
line and countershafts, to which are belt- 
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ing and the other for stopping the mo- 
tor. The operators thus have the machines 
under instant control. 

In the room adjoining that containing 
the twisters are located the cable-twisting 
machines. The largest one of these ma- 
chines will carry nearly 600 spools of twist- 
ed pairs of wires. This machine is belted 
through a line shaft to a motor of thirty 
horse-power, 625 revolutions per minute 
capacity. Each of the large rotating reels, 
which carry a number of wire bobbins, is 
separately belted to the line shaft by means 
of a cone pulley on the machine and an- 
other on the line shaft. 

In the lead-covering department there 
are several thirty-horse-power slow-speed 
motors, each direct-connected to the crank 
shaft of a high-pressure pump operating 
a hydraulic press used in the process of 
covering the cables with lead casing. 

The lead-covered cable, as it is delivered 
by the presses, is wound upon large wood- 
en reels for shipment. Each reel is driven 
by the contact due to its own weight upon 
a pair of motor-driven parallel rollers, 


ed wooden turning lathes, grindstones, disc 
and emery grinders, sticker and planer- 
knife grinding machines. All the motors, 
with one or two exceptions, are provided 
with Cutler-Hammer self-starters, mount- 
ed in an asbestos-lined case with glass 
doors. The automatic starter is connect- 
ed by a snap-switch in the most accessible 
place that. can be found for it on the ma- 
chine. 

The rubber plant has several examples 
of large machines electrically driven. In 
the department where the crude rubber is 
washed there are a number of calenders, 
each geared to a twenty-horse-power 670- 
revolutions-per-minute motor, also several 
dust grinders, geared to a shaft under the 
floor, which is connected through a spur 
gear to a 200-horse-power motor, located 
in a pit of sufficient depth to permit this 
connection by a single reduction. 

In an adjoining room a 200-horse-power 
motor located below the floor drives 
through positive gearing five rubber grind- 
ers, each of which may be thrown in or 
out of service by means of a large clutch. 
A smaller grinder is individually driven 
by a fifty-horse-power, 600-revolutions-per- 
minute motor through a rawhide pinion 
and double reduction.—H. R. King, before 
the Western Society of Engineers. 
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Transmission of Energy at 36,000 Volts. 

A description is given here by M. S. 
Herzog, of the hydroelectric station at Cel- 
lina, Italy, from which energy is trans- 
mitted to Venice. The station is on the 
Cellina river, a mountain torrent, and util- 
izes a fall of about 175 feet. The total 
available hydraulic power is 15,000, and 
it is anticipated that about two-thirds of 
this can be delivered to the city. A dam 
has been thrown across the river so as to 
raise the height of the water and to pro- 
vide some regulation. From the dam a 
canal about 17,000 feet in length conducts 
the water to a point where the pipe lines 
begin. The turbines are of the Francis 
type, and are direct-connected to the al- 
ternators. They are rated at 2,640 horse- 
power and revolve at 315 revolutions per 
minute. At the present time there are six 
of these units. As the station is a little 
over fifty miles from Venice the fairly- 
high transmission pressure of 36,000 volts 
has been adopted. The generators them- 
selves deliver from 4,000 to 4,800 volts, 
three-phase. This is stepped up to the 
pressure named. Within Venice the press- 
ure is lowered to 6,000 volts for local 
distribution. There are a number of 
transformer substations, each feeding cer- 
tain sections of the city, at which the 
pressure is still further reduced.—Trans- 
lated and abstracted from L’ Électricien 
(Paris), May 5. 


A 100-Ton Electric Derrick Crane. 

A short description is given here of a 
large electrically operated crane which has 
been installed at the plant of the Scotts’ 
Building and Engineering Company, 
Greenock, Scotland. This crane is of the 
derrick type and is designed for a normal 
maximum lift of 100. tons at a radius 
of seventy feet. This type of crane was 
selected because it enables the centre to 
be placed extremely close to the edge of 
the quay. In this case it is only seven feet 
from the edge, enabling the crane to work 
with a load of 100 tons at an effective out- 
reach of sixty-three feet from the edge 
of the quay. The crane is mounted on 
three pedestals which give clearance for 
the sides of the vessel and for tracks along 
the quay. The crane lifts 100 tons at 
any radius between seventy and twenty-five 
feet, ninety tons at seventy-five feet, eighty 
tons at eighty feet, sixty tons at ninety 
feet. There is an independent light gear- 
ing which lifts ten tons at any radius up 
to 100 feet. The maximum load ig raised 
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at five feet per minute; loads under fifty | 


tons at ten feet per minute; under ten 
tons at forty feet per minute. The speed 
of slewing with full load is 100 feet per 
minute. ‘The crane is operated by four 
motors. A fifty-horse-power motor run- 
ning at 290 revolutions is used for derrick- 
ing the jib; a fifty-horse-power motor for 
the main purchase hoist; a thirty-five- 
horse-power motor for light hoisting, and 
a thirty-five-horse-power motor for slew- 
ing. All these motors are operated inde- 
pendently by the driver, who is placed in 
a cabin on the side of the mast. Each 
motor is fitted with an automatic electric 
brake as well as a hand brake.—A bstracted 

from Engineering (London), April 27. 

a 
The Advantages of Employing Electrical 
Nomenclature in Steam Engineering 
i Calculations. 

A great deal of labor may be saved, Mr. 
H. M. Hobart thinks, in carrving out 


_ Steam-engineering calculations, if elec- 


trical engineering units and nomenclature 
be employed. Fortunately for this pur- 
pose, it happens that the metric ton corre- 
sponds closely to the English long ton, so 
that but little confusion is caused when 
changing over from one to the other. It 


„is allowable, therefore, to adopt the ton 


as the standard of weight, and to divide 
this into 1,000 parts. Since, in the Eng- 
lish system, there is no term for the one- 
thousandth part of a ton, the author adopts 
the French term, which is, of course, the 
kilogramme. Adopting, then, the elec- 
trical unit of energy the calorific values 
of coal of different kinds are given and 
tables are compiled which show the various 
boiler efficiencies and coal qualities and 
the tons of steam raised per ton of coal 
burned as a function of the boiler pressure 
and superheat. They also show the cost 
of coal in tons per kilowatt-hour for vari- 
ous boiler efficiencies and prices of coal. 
Another table shows the energy in kilo- 
watt-hours contained in one ton of steam, 
and the energy in kilowatt-hours necessary 
to raise a ton of steam at constant press- 
ure. From these tables it is a simple mat- 
ter to compute at once the thermal effici- 
ency of any generating station. For 
example, a certain generating station in 
England produced, during the past year, 
1.5 million kilowatt-hours. It burned 
6,700 tons of coal with a calorific value of 
7,500 kilowatt-hours per ton; therefore the 
overall efficiency of the generating station, 
which is obtained at once, was three per 


cent. The author thinks that much ad- 
vantage would accrue from the use of 
similar tables in all such work, and sug- 
gests that they be incorporated in the usual 
engineering handbooks.—Abstracted from 
the Electrical Review (London), April 27 
and May 4. 


Osmotic Pressure. 

Attention is directed here by Lord 
Berkeley to the necessity for an agreement 
anong physical chemists as to what is 
meant by the term “osmotic pressure.” 
Duhem has defined osmotic pressure as 
the difference between the pressure on the 
solvent and the pressure applied to a solu- 
tion to keep it in equilibrium with the 
solvent when the two are separated by a 
semi-permeable membrane. This pressure 
varies according to the pressure on the 
solvent, and Spens suggests using a defi- 
nite pressure on the solvent, say its vapor 
pressure, as the standard. The author 
points out that by accepting this definition 
one is necessarily bound to compare two 
solutions when they are under different 
conditions, not only on account of the dif- 
ferent vapor pressures of different solvents, 
but on account of the different pressures 
on the solutions themselves. There seem 
to be two methods of examining directly 
the osmotic pressure of a solution. One, 
called the osmotic force method, depends 
essentially on the determination of the 
rate at which the solvent will flow through 
a semi-permeable membrane into an in- 
finite mass of solution when there is no 
pressure on the latter. If the frictional 
resistance to flow were known, it would be 
easy to calculate osmotic force in absolute 
units. Unfortunately, this is not possible. 
Other methods give what may be called 
equilibrium pressures, and depend upon 
the measurement of the pressure necessary 
to bring about a balance between the solu- 
tion and the solvent. These equilibrium 
pressures can not, on account of the com- 
pression of the solution, be measured un- 
der the same conditions. The author sug- 
gests that until some way has been devised 
for measuring the osmotic force itself, that 
the relation between the vapor and osmotic 
pressures of a solution which has been de- 
duced by himself and Mr. Hartley may 
be useful for the purpose of comparing 
the osmotic pressures of different solu- 
tions. This relation gives the osmotic 
pressure of a solution when it is under no 
pressure but its own vapor pressure. A 
knowledge of the vapor pressure, together 
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with the density of the solvent, is all that 
is required for calculating the pressure. 
To apply the standard proposed by Spens 
makes it necessary to determine the incre- 
ment in volume of the solution when unit 
mass of solvent enters it; and in some 
cases it may be necessary to obtain the 
coefficient of compression of the solution. 
The experimental work saved by the adop- 
tion of the standard here proposed is great, 
particularly since, owing to the want of 
semi-permeable membranes, the measure- 
ment of equilibrium pressures is confined 
to but a few substances dissolved in water. 
—Abstracted from Nature (London), 
May 3. F 


The Hydroelectric Station on the Sioule 
. River, France. 

A hydroelectric plant has recently been 
installed on the Sioule river, France, for 
transmitting energy to Clermont-Ferrand, 
a distance of about twenty-seven miles 
from the power-house. The Sioule river 
is subject to frequent floods, so that the 
flow of water often rises quickly to about 
100,000 cubic feet per minute. The aver- 
age flow is 10,000 cubic feet a minute. 
The station has been placed on the right 
bank of the river. A dam has been erected 
to control the flow of water to some dce- 
gree, and to provide storage capacity. The 
height of the fall is about eighty fcet. 
The turbines are of the Francis type, 
placed horizontally. Each is direct-con- 
nected to an 800-kilowatt generator. 
There are four of these- units, though 
provision has been made for adding two 
more. These deliver three-phase currents 
at 1,000 volts, fifty cycles per second. 
By means of groups of single-phase trans- 
formers the voltage is stepped up to 22,000 
volts for transmission. The transformers, 
switchboard and lightning arresters are 
placed in a wing of the main power-house. 
This building is three stories in height, 
the transformers being on the lower floor, 
the switchboards on the second and the 
line protectors on the third. The latter 
are of the Wurts type, consisting of a 
number of small gaps connected in series. 
The transmitting system consists of a 
single main line connecting the generating 
station with the principal substation at 
Clermont. The distance is about twenty 
‘miles. A double line has been put up, 
each consisting of three wires. From the 
substation at Clermont one branch line 
runs to Mozac, another to Pont-du- 
Chateau. There are also a number of 
branches running out from the various 
substations at the intermediate voltage of 
3,000. The line has been constructed on 
the modern system, following American 
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practice. Steel poles are used, spaced 300 
feet apart, on which the wires are carried 
by means of porcelain insulators. Each 
substation contains two groups of three 
single-phase transformers rated at 375 
kilowatts. These deliver current for local 
distribution at 3,000 volts. Provision is 
made at the substations for separating the 
power and light lines and supplying each 
from separate bus-bars by means of inde- 
pendent transformer groups. The sub- 
station at Clermont-Ferrand contains, as 
a reserve, a steam unit to supply Clermont 
and Royat with current should the trans- 
mission line fail. The price for power 
varies from twelve cents per kilowatt-hour 
for small quantities to four cents for 
larger amounts. For power purposes it 
varies from three cents per kilowatt-hour 
to one cent, according to the amount used. 
—Translated and abstracted from La 
Revue Electrique (Paris), April 15. 
The Electrical Equipment of a Mexican Mine. 
In an interesting article entitled “Min- 
ing and Metallurgy in El Oro, Mexico,” 
Mr. H. E. West describes in detail the 
features of this gold and silver mining 
camp and the method of extracting the 
metals from the ore. A noteworthy fea- 
ture of this camp is the use of electrical 
power almost to the exclusion of steam 
power. This transition has been made re- 
cently, and it has already effected a very 
considerable saving in the cost of operat- 
ing the mine. The power is supplied to 
the mining camp by the Mexican Light 
and Power Company from its generating 
station at Necaxa, about 170 miles from 
the camp, at approximately $50 gold per 
horse-power-year. The current is delivered 
at El Oro through two separate circuits 
of three wires each, the three-phase, alter- 
nating system being employed. At present 
the voltage is 40,000, with a provision 
for raising it to 60,000 volts later. About 
10,000 horse-power is allowed for the El 
Oro camp, of which the Dos Estrellas 
mine will take about 4,000, and the El 
Oro and Esperanza mines about 3,000 
each. At the company’s substation the 
voltage is reduced to 3,000 for distribu- 
tion to the several customers. On the El 
Oro property synchronous motors about 
thirteen feet in diameter are employed. 
These take current at 3,000 volts, sixty 
cycles, and run at eighty-nine revolutions 
per minute. They are employed for driv- 
ing the stamp mill and the cyanide plant, 
the former taking about 550 horse-power 
and the latter 250. In addition to the 
100 head of stamps in the mill this motor 
drives also three Krupp tube mills, which 
together take more power than the stamps. 


815 


The constant speed of these motors has 
been of marked benefit in the stamp mill, 
as it is important that there shall be no 
variation in speed in the driving of the 
cams. The cyanide plant motor at present 
drives the agitators, pumps, belts and 
other apparatus through a series of rope 
drives. This has proved inefficient and 
wasteful, and is now being split up into 
separate motor drives. Synchronous mo- 
tors are being applied also to the com- 
pressors, which are equipped with an in- 
take choking controller device. The mo- 
tor and the compressor are thus driven at 
a constant speed. The most interesting 
innovation at the mine has been the in- 
stallation of electric hoists. There are for 
this purpose two 200-horse-power motor- 
generator sets. These are apparently op- 
erated on the Ilgner system, although this 
is not so stated. An alternating-current 
motor drives on the same shaft a direct- 
current generator and a heavy flywheel. 
The hoist is operated by a direct-current 
motor. The horse-power constantly used 
in turning over the motor-generator set 
is about thirty-two, while the peak load 
at starting is about 550. On some of 
the smaller hoists variable-speed, alter- 
nating-current motors are operated suc- 
cessfully. The starting torque is from two 
to three times the normal. In braking 
these motors no power is saved, while with 
the other system of hoisting the motor 
returns power to the line. It is gaid that 
in February the electrical equipment ef- 
fected a saving of $20,000, which is con- 
siderable when taking into consideration 
the fact that this power is not as yet used 
exclusively. The amount of mining ex- 
pense was reduced to $5.01 gold per ton 
of ore treated instead of $6, as was the cage 
for the previous month. This saving is 
due largely to the economy of the new 
system. The old steam plant required 
about 200 cords of wood per day, to handle 
which necessitated a number of steam lo- 
comotives and a large number of hands. 
The cost of the steam produced in the old 
plant was about five cents, silver, per 
horse-power-hour. Within a short time 
all the motive power in this mine will 
be electrical, with the possible exception 
of the fire pumps. Four-step centrifugal 
motor-driven pumps are now being in- 
stalled for lifting water and pumping 
the cyanide solution. There is also a 
triple-throw motor-driven pump having a 
direct lift of 1,200 feet. The Dos Estrellas 
mine of the same camp will soon have an 


equipment which will be, in some respects, 
superior to that of the El Oro. The out- 
put of these three mines is about $900,- 
000 gold per month.—A bstracted from the 
Mining Magazine (New York), May. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


- 


The accompanying illustrations show 
some of the newspaper advertising which 
has recently been done by the Grand Rap- 


eee | HE... 


‘SIGN =. TIMES 


ELECTRIC SIGN 


CHEAPEST 


ADVERTISING 


We SELL THE CURRENT 


EDISON COMPANY 


ids Edison Company, Grand Rapids, Mich. 
Here again is demonstrated the value of 
conforming to a definite style of display 
and utilizing plenty of white space sround 
the printed announcement. In each case 
the type display has been surrounded by 
fully an inch of white space. The Grand 
Rapids company has been very successful 
in its newspaper advertising, and believes 
in making frequent changes in its an- 
nouncements, making its statement in a 
very few words and calling direct atten- 
tion to some specific use for electric light- 
ing in each advertisement. 


NO SMOKE 
NO ODOR 
NO DIRT 
NO DANGEROUS GASES 


WITH 


Electric Lighting 


CHEAPEST METHOD 


Edison Co. 


In addition to its newspaper advertising 
the company recently made a special can- 
vass on “Hylo” lamps, introducing a 


large number of these special devices into 
the homes in its territory. A special can- 
vass has also been made with regard to 
placing the electric flat-iron in service. 
Within a very short time over 300 irons, 
mostly of the six-pound size of the Gen- 
eral Electric make, were put out. These 


Hot Nights 


Coming Should 
remind you of 


Electric Lights 


Easily Installed during 


Spring Cleaning 
Edison Company 


irons were placed on a thirty-day free trial, 
and the company is confident that but a 
very small percentage will be returned. 
These irons are giving splendid satisfac- 
tion, and will not only be a means of popu- 
larizing the electric service, but will also 
be a source of revenue. The current sold 


PURE AIR 


Is conducive of 


GOOD HEALTH 
Electrice Light 


Consumes no oxygen 
and is the 


Cheapest 
Home Illuminant 


EDISON CO. 


during the time that these flat-irons and 
other heating devices are used is taken 
from what the company calls its “valley” 
load, and is more desirable business than 
that which comes onto the peak load. 

The company has also made an elaborate 
exhibit at a pure food show, held in the 


Auditorium Hall, Grand Rapids. At this 
exhibit a demonstration was made with 
many forms of electric heating devices,’ 


Electric ` 
Flat lrons 


-.ON.. 
30 Days’ Free Trial. 


Solicitors will call and Demonstrate the 


Cool, Clean, Convenient, 
Labor and Money-Saving Device. 


EDISON COMPANY. 


showing the application of these devices to 
all forms of domestic service. 

The company is inaugurating a system 
of direct-by-mail advertising, which con- 
sists in sending out a certain number of 
bulletins each month, together with mail- 
ing cards, booklets and letters. This ad- 
vertising matter, it is believed, will be 
the means of bringing enquiries, so that 
the company’s soliciting department can 
follow them up more rapidly and make a 
special effort to acquire considerable new 
business. A monthly bulletin is also being 
distributed, calling attention to special 


FlectricLight 


after second hour's dally use 


COSTS ONLY HALF 


as much as first hour's use. 


Let us explain the many 


Economies and Benefits. 


Edison Co. 


applications of electricity and describing 
installations where central station service 
is meeting with very great success. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


New Electric Railway Line Material. 

The accompanying illustrations show 
some of the new electric railway line ma- 
terial designed and constructed by the 
Elmer P. Morris Company, 51 Dey street, 
New York city. The ornamental brackets 
shown herewith are being made for the 
Rapid Transit Subway Construction Com- 
pany, and are installed on Washington 
bridge, New York city. The poles on which 


way Company, Utica, N. Y., placed an 
order with the Elmer P. Morris Company 
for the design and construction of poles 
to be used over the West Shore Railway 
between Utica and Syracuse. In conjunc- 
tion with the Electric Railway Equipment 
Company, of Cincinnati, and Messrs. 
Rockwell & Bruce, engineers, New York 
city, a full line of devices was designed 
and constructed to meet these conditions. 


LINE OF ORNAMENTAL DoUBLE-BRACKET Posts, WASHINGTON BRIDGE. 


these brackets are installed were furnished Fig. 1 shows a pole with bracket arm and 


by the Electric Railway Equipment Com- 
pany, of Cincinnati, Ohio, for whom the 


Fic. 1.—Po.e Test. 


Elmer P. Morris Company is the eastern 
agent. 
During the early spring the Oneida Rail- 


containing E. P. Morris’s patented method 
of suspension of the messenger wire, with 


Fic. 2.—Po.e Test. 


the secondary insulator on the cross-arm. 
The span shown in Fig. 1 is 350 feet long. 


Fig. 2 shows one of these poles deflected 


ORNAMENTAL DOUBLE-BRACKET Posts, 
WASHINGTON BRIDGE. 
at the top by pulling off on the span wire 
to a Miller anchor 125 feet from the base 
of the pole. A strain of 2,050 pounds put 


Fie. 8.—PoLe Tesr. 


on this pole did not bend it in any man- 
The pole was set seven feet in the 
ground with a concrete base twenty-four 
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inches in diameter. The concrete base 
shifted in the ground, allowing the top to 
be thrown out of line. Fig. 3 shows the 
pole before the strain was put on and 
afterward, the two photographs’ being 
taken on the same negative. Fig. 4 shows 


Fic. 4.—Po.Le TEST. 


the strain being put on the end of the 
bracket arm. This amounted to 2,000 
pounds. Two photographs were taken of 
this test, which show in the double line 
the slight bend in the arm. The arm was 
twelve feet from the pole to the centre of 
the wire. 

Fig. 5 shows the linemen cutting the 
trolley wire in the 350-foot section, show- 


Fia 5.—PoLE TEST. 


ing a slight bend in the wire after it has 
been cut. 

This demonstrates the safety of this 
form of catenary construction. 

Fig. 6 shows the lines after cutting the 
catenary and trolley at one of the anchor 
lines, demonstrating that not more than 
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one section would drop to earth at any 
time. | 
This exhibition was installed in the 
yards of the Reading Iron Company, Read- 
ing, Pa., and consisted of three iron poles 
forty-seven feet overall, made of a ten- 
inch, nine-inch and eight- 
inch pipe. Three of these 
poles were set and equipped 
with brackets, the first sec- 
tion being 300 feet long, the 
second section 350 feet long, 
anchor pulleys set 100 feet 
meeting each end, making the total 


length of the catenary construction 
850 feet. ‘Upon the poles there 
were placed four-point, pressed-steel 


cross-arms of the company’s standard 
make. These cross-arms carried one 500,- 


Fie. 6.—PoLe TEst. 


000-circular-mil, bare feeder wire. Above 
this wire was placed a forty-eight-inch 
special cross-arm carrying two aluminum 
feeders equivalent to 2/0 capacity. On the 
apex of the pole there was carried a third 
aluminum feeder. This entire construc- 
tion was installed as if for a road ready 
to operate. 

Special attention is called to the meth- 
od of suspending the messenger wire on 
the end of the bracket, this being car- 
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Lead Seal Presses. 

The H. C. K. Company, 45 Broadway, 
New York city, is manufacturing a new 
style of lead seal press and lead seals with 
wires for electric and gas meters, service 
boxes, fare register, freight and baggage 
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LEAD SEAL PRESS. 


cars. An important feature of this press 
is that it fastens the lead seal to the wire 
in such a way that it is impossible to open 
the seal without cutting the wire. The 
zig-zag-shaped dies in the press form the 
lead seal, as shown in the accompanying 
illustration. The initials of the owner 
of the press can be sunk in the lower die. 
When several presses are required by one 
company, they are usually numbered con- 
secutively, and the number of figure is 
sunk in the upper die of the press. The 
initials and numbers will appear in relief 
on each seal which has been closed by this 
press. 

Central station and railway companies 
have found it advantageous to number 
each press which is for use by one employé 
only. This employé is held responsible 
for his press and for seals bearing his 
identification number. The importance of 
this system of meter sealing will be ap- 
preciated by superintendents and man- 
agers, who may otherwise have difficulty 
in locating the employé who last applied 
the seal. 

The press is constructed of malleable 
iron and the dies are made of tempered 
steel. 


Arizona Copper Merger. 

A merger to include four large Arizons 
copper mines, controlled by Calumet, Du- 
luth and Pittsburg capitalists, has been 
formally announced from the main office 
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ried on a high-tension insulator tested for 
85,000 volts. Directly underneath this 
were placed, one on each side, a secondary 
insulator which would catch the messenger 
in case the main insulator should break, 
thus preventing any possible chance of a 
short-circuit. This special feature has been 
patented. 


of the companies in Calumet, Mich., by & 
circular letter sent to stockholders. 

It is proposed to organize a new Cor 
poration with $20,000,000 capital to take 
over the Calumet and Pittsburg, Lake 
Superior and Pittsburg, J unction aa 
Pittsburg and Duluth mining compame 
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operating át Bisbee, Ariz. These concerns 
are controlled by Charles Briggs, James 
and Thomas Hoatson, of Calumet, and 
Thomas F. Cole and associates, of Duluth. 
The deal will result in one of the most 
important copper mining corporations in 
the world. 


<o 


An Automatic Time Switch. 

The accompanying illustration shows an 
automatic time-switch which has been 
placed upon the market by the Specialty 
Manufacturing Company, Youngstown, 
Ohio. The time-switch is mounted on an 
enameled slate base. The switch is of 
approved design, properly spaced and 
nicely finished. The quick break spring 


AUTOMATIC TIME SWITCH. 


works very quickly and the manufacturer 
claims that arcing is impossible. The 
tripping device, which is operated by the 
clock, is automatically brought into posi- 
tion in closing the switch, requiring no 
caution in setting. The apparatus is easily 
installed and operated, and is said to be 
constructed strictly in accordance with the 
underwriters’ rules. 


Rochester-Lockport Road to be Built. 

Arrangements have been completed 
whereby J. G. White & Company, of New 
York, will build a high-grade interurban 
line between Rochester and Lockport, gen- 
erally paralleling the lines of the New 
York Central Railroad. The contract calls 
for an expenditure of $2,000,000, and the 
syndicate behind the project is represented 
by Frederic Nichols, E. R. Wood and Sir 
* Henry M. Pellatt, all of Toronto, who are 
connected also with the Ontario Power 
Company. 

Under the terms of the contract J. G. 
White & Company will grade fifty-four 
miles for double-track road, though only a 
single track will be laid at first, the second 
track being added when the traffic war- 
rants further expenditures. The contract 
includes also all the overhead work, the 
building of five substations, with the elec- 
trical equipment, the building of repair 
shops and car barns and the supply of all 
rolling stock. The track construction will 
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be heavy and the gradients will be so re- 
stricted as to permit the maintenance of 
high speed. The rolling stock will be of 
the standard design for interurban serv- 
ice and will include express cars, passen- 
ger cars and snow plows. Power will be 
supplied by the Ontario Power Company 
at 60,000 volts pressure, which will be 
reduced to the standard working pressure 
for direct-current railway service. The 
transmission line is the only portion of the 
electrical equipment which is not included 
in the contract, that being provided by 
the Ontario Power Company to the sub- 
stations. The bridge structures, of which 
there will be a considerable number, will 
be of steel and concrete. There will be 
no grade crossings. 

From Rochester west to Brockport, a 
distance of sixteen miles, including the 
towns of Spencerport and Adams Basin, 
the electric road will exactly parallel the 
main line of the New York Central on 
the north side. About two and one-half 
miles west of Rochester the lines of the 
Buffalo, Rochester & Pittsburg will be 
bridged, and again three-quarters of a 
mile further west there will be a bridge 
over the barge canal. From this point 
westward for a distance of over forty miles 
the electric road will lie between the barge 
canal and the tracks of the Central. At 
Holley, four and one-half miles west of 
Brockport, there will be a bridge over 
Sandy creek. A short distance west of 
Holley there will be a deviation of about 
three-quarters of a mile from the tracks 
of the Central, but the gap is closed again 
before reaching Albion, nine miles further 
west. West of Albion the tracks of the 
Central break slightly to the southward 
and proceed direct through Medina; the 
electric road will run almost due west for 
six miles, to include the town of Knowles- 
ville, which is only a mile north of the 
Central tracks. From Knowlesville the 
direction of the interurban will be slightly 
more southerly into Medina. The main 
construction offices of J. G. White & Com- 
pany will be established at Medina. The 
right of way of the interurban will be 
adjacent to that of the New York Central 
for seven miles west of Medina, passing 
through the town of Middleport ; two miles 
west of Middleport the electric road will 
cross the tracks of the Central at a small 
angle on a long bridge. This is the only 
crossing of the Central tracks and from 
this point west into Lockport, a distance of 
nine miles, the interurban lies to the south 
of the route of the Central. Work will 
be commenced immediately. 
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Blast Furnace Gas Engine Develop- 
ment in the Pittsburg District. 
The Carnegie Steel Company has con- 

tracted with the Westinghouse Machine 
Company, Pittsburg, Pa., for several large 
blowing engines to be driven by blast- 
furnace gas. For the purpose of conduct- 
ing preliminary experimental work, a 350- 
horse-power engine, running at 150 revo- 
lutions per minute, with a thirty-inch 
stroke, was installed. This engine has 
made a remarkable record for itself under 
severe teste for efficiency, reliability and 
durability. Two gas-blowing engines, the 
largest ever built in this territory, are now 
under construction at East Pittsburg for 
the work at the Edgar-Thompson furnaces 
at Bessemer. These will be twin tandem 
units with Slick air-blowing “tubs,” ar- 
ranged in front of a vis-a-vis, and with a 
flywheel interposed between the two sides 
of the engine. Each of these blowing 
units will have a capacity of 25,000 cubic 
feet of free air per minute, operating 
against a normal blast pressure of eighteen 
pounds. The engines are run at a speed 
of sixty to seventy-five revolutions per 
minute. When higher pressure is de- 
manded, the valve gear of the engine may 
be so altered as to deliver air under press- 
sures up to twenty-five pounds per square 
inch. 


Engineering on the Pacific Coast. 

The announcement is made of the incor- 
poration of the engineering firm of W. S. 
Barstow & Company, with offices at 56 
Pine street, New York city, and Failing 
Building, Portland, Ore. Mr. Barstow, who 
has in recent years been closely identified 
with transmission work on the Pacific 
coast, has secured the cooperation in the 
new company of J. B. Taylor, late with 
Westinghouse, Church, Kerr & Company, 
and R. L. Donald, late with the Southern 
Pacific Railroad. They will undertake the 
complete designing and construction of 
electric lighting, railway and power plants 
and distributing systems; the designing 
and construction of industrial plants; su- 
pervision and management of electrical 
properties; special reports and examina- 
tions on operation, improvement and ex- 
tension of existing installations. Within 
the last week it has booked orders for 
seven important installations running into 
the millions of dollars; Mr. Barstow, who 
was at one time prominent in the electric 
lighting field and manager of the Edison 
system in Brooklyn, is at present president 
of the New York Electrical Society. 
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The New Hamburg-American Liner. 


The Hamburg-American line’s new 
steamship, Kaiserin Auguste Victoria, ar- 
rived in New York on Saturday, May 19. 
This is said to be the largest steamship 
ever built, and was constructed at the 
yards of the Vulcan Shipbuilding Com- 
pany, Stettin, Germany. The ship was 
launched on August 29, 1905. She is 900 
feet in length overall, with a beam of 
seventy-seven feet and a depth from the 
boat deck to the keel of eighty-seven feet. 
Her gross tonnage is about 25,500 tons 
and her displacement at full load is 45,000 
tons. 

The ship has a number of features of 
luxurious character, including a palm gar- 
den, an a la carte restaurant, electric ele- 
vators connecting the decks and a dark 
room for photographers. 

All the living rooms, as well as the en- 
gine and boiler rooms and the provision 
and store rooms, are electrically lighted 
with over 4,000 incandescent lamps. Cur- 
rent is generated by six dynamos, five of 
which are in the engine room and one 
above the water line between the boiler 
and engine rooms. In addition to the 
lighting equipment there is a bell-signal 
system for all the saloons and the rooms 
of the first and second cabins, the rooms 
of the ship’s officers and the pantry. There 
are electric cigar lighters in the smoking 
rooms of the first and second cabins and 
in the restaurant. There are electric curl- 
ing irons in the first and second cabin 
staterooms. There is an alarm bell-signal 
system for the ship and engines, bell- 
signal system for fire-extinguishing pur- 
poses and a fire-alarm system with annun- 
ciators on every deck. | 

All apartments and staterooms, except 
the smoking room, are electrically heated. 
In the kitchen there are installed electric- 
ally operated plate washers, knife cleaners, 
silver-cleaning machines, egg boilers, cof- 
fee and tea machines and water filters. 

A Marconi wireless-telegraph station is 
installed near the first-cabin smoking room 
on the sun deck, where telegrams are re- 
ceived and sent and news is to be received 
for two daily newspapers, which are print- 
ed on board, one in German and the other 
in English. 

There is a loud-speaking telephone sys- 
tem connecting the bridge with both ep- 
gine rooms, the engineer’s office, the tele- 
phone house aft, the crow’s-nest, the lower 
bridge, the wheel house and the stern. 
The ordinary telephone system connects all 
the passenger staterooms of the first cabin, 
as well as the saloons. There are six tele- 
phone central stations for the first cabin 
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and one telephone central station for the 
second cabin. 

The ship is driven by two four-bladed 
manganese bronze screws twenty-two feet 
in diameter. These are connected, by 
means of propeller shafts 217 feet long 
and 19.3 inches in diameter, with the two 
main engines, which have a normal speed 
of about eighty-four revolutions per min- 
ute and are of about 17,200 horse-power. 
The main engines are four-cylinder, quad- 
ruple-expansion, and are balanced to pre- 
vent vibration. Each main engine has a 
surface condenser of 11,160 feet of cool- 
ing surface for condensing the exhaust. 

The boiler plant consists of eight 


double-ended and one single-ended cylin- 
drical boilers with fifty-one furnaces in all. 
The former operate with forced draught 
while the single-ended boiler operates with 
natura] draught and serves as an auxiliary 
boiler while in harbor. The steam press- 
ure is 225 pounds. The forced draught is 
provided by two fan blowers, each having 
a diameter of eleven feet and being driven 
by a 100-horse-power steam engine supply- 
ing 1,130 cubic feet of air to the furnace 
grates. The necessary feed water is sup- 
plied to the boilers by three twin steam 
pumps on the Weir system, which are 
placed in the engine room and force the 
water through two filters to the feed-water 
heater, or direct into the boiler. 

In order to make up for wasted feed 
water there are two evaporators, each of 
which has a capacity of twenty-five tons 
of fresh water per twenty-four hours. 

The ventilation of the different boiler 
and engine rooms is effected by four fan 
ventilators, each of which is driven by a 
steam engine and is installed above the 
boiler room, supplying air through ducts. 
The ventilation of the engine room is also 
effected by means of ventilating pipes lead- 
ing down from the deck. 
=> 


The American Street and Interurban 

Railway Engineering Association. 

Mr. H. H. Adams, president, and S. W. 
Mower, secretary and treasurer, of the 
American Street and Interurban Railway 
Enginecring Association, have sent the fol- 
lowing letter to the members of the Ameri- 
can Railway Mechanical and Electrical 
Association. This letter explains, in part, 
the newly adopted constitution and by- 
laws of the association, which is now affili- 
ated with the American Street and Inter- 
urban Railway Association. Each mem- 
ber of the American Railway Mechanical 
and Electrical Association has been invited 
to join the new engineering association. 
Under the rules formulated since the last 
convention of the American Street Rail- 
way Association, the parent body fosters 
the auxiliary societies and aims in many 


ways to strengthen these organizations. 


We are pleased to hand you herewith the 
newly adopted constitution and by-laws of 
our association, now known as the American 
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Street and Interurban Railway Engineering 
Association. 

The draughting of this constitution, as 
you will remember, was entrusted to your 
executive committee at the Philadelphia con- 
vention in September, 1905. It has received 
the most careful thought and attention, not 
only of your committee, but also of the ex- 
ecutive committee of American association, 
and as adopted and printed herewith, it has 
the approval of that body, with whose con- 
stitution and by-laws ours now conforms in 
every respect, ` 

For your information a copy of the consti- 
tution and by-laws of the American Street 
and Interurban Railway Association is en- 
closed, and we would call your attention to 
the general plan and most radical changes 
of the reorganization. 


EXECUTIVE COMMITTEE. 


The general supervision of the work as a 
whole shall be vested in the executive com- 
mittee of the American association, which 
shall consist of four representatives of that 
association, and the presidents of each of the 
affiliated organizations. 


j MEM BERS. 


There shall be two classes of members in 
the American association, viz.: active (or 
company) and associate (or individual). 

All active members of the American asso- 
ciation shall also be active members of the 
affiliated associations, with the privilege of 
sending as many representatives to any of 
the conventions as they choose, one of whom 
will bear credentials authorizing him to 
vote. 

Individuals making application for asso- 
ciate membership in the American associa- 
tion shall signify with which branch (if 
any) they wish to ally themselves. Those 
naming the engineering branch shall be the 
associate members. of the engineering asso- 
ciation. 

All former members of the American Rail- 
way Mechanical and Electrica] Association 
will be eligible to associate membership in 
the engineering branch of the American 
Street and Interurban Railway Association. 
Their relation to the engineering association 


shall be identically the same as it has been 


to the American Railway Mechanical and 
Electrical Association. 


FINANCES. 


No dues shall be paid into the treasuries 
of the affiliated organizations. Instead, com- 
pany members will be assessed by the Ameri- 
can association in accordance with a fixed 
scale, based on the annual gross receipts of 
the company; and associate members will 
pay dues of five dollars into the treasury of 
the American association. 5 

The American association will apportion 
to the affiliated associations sums sufficient 
to conduct their work, the appropriation to 
the engineering association this year to be 
two thousand dollars. 


OTHER BENEFITS. 


The American association will also assist 
the affiliated associations in every way pos- 
sible, and you can readily realize that under 


the new arrangement the work as a whole | 


will be much more systematically conducted, 
and more definite results made possible. 


ENGINEERING ASSOCIATION, 


The organization of the engineering asso 
ciation remains unchanged. Our opportuni- 
ties are greatly increased. Not only have 
we been permitted to retain our identity, 
but on the other hand, our conditions and 
possibilities have been bettered in every 
respect. 

We therefore urge that the enthusiasm 
and interest with which you have worked in 
the past will continue, and that every one 
of our old members will enter into the 
work this year with renewed zeal, reply 2E 
promptly to queries that may be addresse 
to you by any of our standing committees. 
endeavoring to secure new members for the 
engineering association, and exerting every 
effort to make our branch of the work suc 
cessful. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


CANADIAN BELL TELEPHONE COMPANY TO INCREASE 
ITS CAPITAL—An interesting statement has been prepared by the 
Bell Telephone Company, of Canada, in applying to the Dominion 
parliament for permission to increase its capital stock from $10,- 
000,000 to $50,000,000. The uses to which the new capital will be put 
are outlined as follows: subscribers and exchanges, $21,000,000; 
underground conduits, $33,000,000; long-distance service, $11,000,- 
000. The capital investment by provinces is given as follows: On- 
tario, $5,500,000; Quebec, $4,500,000; Manitoba, $2,000,000; western 
provinces, $300,000. 


UTAH LIGHT AND RAILWAY COMPANY TO BE SOLD—The 
principal holding of the Mormon church, the Utah Light and Rail- 
way Company, is to be taken over by a $25,000,000 corporation 
com posed of English and American capitalists. Among the direc- 
tors are: H. H. Vreeland, New York city; Baron d’Oissel, Paris: 
Sir Thomas Jackson, London; William G. Rathbon, Manchester, Eng- 
land; Alexander McKenzie, Ottawa, Canada; Henry Dupont, Paris; 
Beresford Hope, London, and a number of Utah men, including Gov- 
ernor John C. Cutler. The enterprise will be financed through the 
Intermountain Trust Company, recently incorporated in Utah and 
Idaho. 


MICHIGAN STATE TELEPHONE COMPANY—The Michigan 
State Telephone Company, operating in the state of Michigan, has 
issued its second annual report. This is for the year ended Decem- 
ber, 31, 1905. The gross earnings are $2,293,552; the operating ex- 
penses, $1,620,223; the interest on bonds and debt, $261,371; the 
special expenditures and bond disbursements, $15,397; preferred 
dividend, $137,100; old adjustments account, $69,363, leaving a 
surplus of $190,096. During the year $908,718 was expended for 
exchange and toll line construction and real estate. The number of 
stations at the end of the year was 77,047, an increase of 10,705 
during the year. 


POWER PLANT ON SNAKE RIVER—Dominicus J. Wilson, 
Boise, Ida., has filed a notice of appropriation of 8,000 cubic feet 
per second of the flow of Snake river for power purposes at Ox 
Bend, in Baker county, Ore. The plans have been filed in the name 
of the Snake County Power Company. It is purposed to construct 
a dam on the up-stream side of the bow, forty feet high, which will 
create a reservoir in the cafion extending back five miles. Across 
a narrow neck of land two or more tunnels will be bored from the 
dam to the river below. The effective fall for power purposes will 
he forty-eight feet. Each tunnel will be sixteen by sixteen feet. 
- capable of carrying about 2,000 cubic feet of water per second. The 
available horse-power will be about 40,000. The site is well placed 
for the distribution of power, and is in the extreme northwest corner 
of Baker county, within easy distance of a number of mining camps, 
both on the Oregon and Idaho sides of the river. 


WORK TO START ON THE BALTIMORE & HAGERSTOWN ~- 


ROAD—Arrangements have been made by the Baltimore, Frederick 
& Hagerstown Electric Railway Company for the underwriting of 
310,000,000 of its first mortgage five per cent bonds. The company 
has let a contract for the construction of its line from Frederick to 
Hagerstown to Westinghouse, Church, Kerr & Company, of New 
York. This firm will also have charge of the construction of the 
line from Frederick to Baltimore. Work on the Hagerstown section 
will probably be started within a few weeks. The route surveyed 
by the company is fifty-two miles long from Baltimore to Frederick, 
and twenty-six miles from Frederick to Hagerstown, making the 
entire line seventy-eight miles long. It is to be a single-track road 
with numerous sidings. In all about seven miles of sidings will be 
built. 
five miles from Frederick, which will be about 4,000 feet long, and 


the other at South Mountain, near Hagerstown, about 6,000 feet 
long. 


There will be two tunnels, one at Braddock Heights, about - 


ELECTRIC LIGHTING. 
MILLVILLE, CAL.—Millville is now lighted by electricity. 


DAVISBORO, GA.—T. J. Orr’ will install an electric light plant 
in Davisboro. 


HARPER, KAN.—The new city electric light plant has been 
placed in operation. 


INDEPENDENCE, KAN.—A. C. Stitch and associates will erect 
an electric lighting plant at a cost of $10,000. 


PASADENA, CAL.—Pasadena has voted to issue $125,000 bonds 
for the installation of a municipal electric light plant. 


SUFFOLK, VA.—The plant of the Suffolk Light and Ice Company 
has been sold to the Norfolk & Portsmouth Traction Company for 
$50,000. 


LOOMIS, WASH.—The electric power and light plant of the 
Palmer Mountain Tunnel and Development Company, at Loomis, 
has been completed. 


CLEVELAND, OHIO—The Lincoln Park management, headed 
by Charles L. Gill, has closed a contract for a $40,000 lighting plant 
to be installed in the new park. 


BANGOR, ME.—The Kennebec Light and Heat Company, which 
supplies electricity for Augusta, Togus, Hallowell and Gardiner, is 
making extensive improvements. 


WINONA, MINN.—The Minnesota Light and Power Company 
has been given a contract to install twenty street lamps at a cost 
of $50 per lamp per annum. 


OGDEN, UTAH—A new power plant is being erected by the 
Utah Light and Railway Company and the Utah Construction Com- 
pany jointly, one mile west of Devil’s Gate. 


AUGUSTA, GA.—The Anthony Shoal Power Company has been 
granted the privilege of extending its wires to Augusta. The plant 
is erected about fifty miles above Augusta, and will generate 18,000 
horse-power. . 


PHILADELPHIA, PA.—New York capitalists have purchased 
the electric light plant of the White Clay Creek Supply Company, 
which lights Kennett, Avondale, West Grove, Londonberg and 
vicinity. l 


“NIAGARA FALLS, N. Y.—The Niagara Falls Electrical Trans- 
mission Company has purchased a tract of land at the approach of 
the proposed trans-Niagara bridge. A transformer station will prob- 
ably be erected at the point. 


NEW HARTFORD, N. Y.—The New Hartford village board has 
granted a franchise to the Hudson River Electric Power Company 
to erect poles and string wires on the streets of the village for the 
purpose of furnishing light and power. 


WILLIAMSPORT, MD.—Burgess John B. Fleming has appointed 
a committee of town officials and citizens to investigate the advisa- 
bility of constructing an auxiliary plant to the municipal electric 
light works to be operated by water power. ` 


CINCINNATI, OHIO—The directors of the Cincinnati Gas and 
Electric Company met recently and organized for the ensuing twelve 
months. Norman G. Kenan was reelected president, Theodore Clauss 
was made secretary-treasurer-auditor of the company. 


WAYNESBORO, GA.—The Waynesboro city council has passed 
an ordinance calling for an election to be held on the proposition 
of bonding the city to the amount of $60,000 for the purpose of 
establishing waterworks and an electric light plant. 


CORVALLIS, ORE.—The electric light plant will be shipped to 
Seaside, where it is to be reestablished. The Albany electric 
plant has acquired the right for lighting Corvallis. The trans- 
mission wires have a voltage of 2,200, while the voltage of the old 
plant was only 1,100. The Aibany company expects to increase this 
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to 10,000 as soon as the necessary transformer and switchboard 
arrive, and will then be in a position to furnish electric power for 
manufacturing purposes. 


GOSHEN, N. J.—Goshen’s board of trustees has contracted with 
the Light and Power Company of that town to light the public 
streets for two years for the sum of $3,250 per annum. The con- 
tract calls for 137 incandescent lamps and twelve arc lights. 


ALBANY, ORE.—With a view to supplying Lebanon with elec- 
tric light and power from the Albany plant the Willamette Valley 
company is said to be negotiating for the purchase of the plant in 
that city. Power is transmitted ten miles to Corvallis from the plant 
at Albany. 


MANASSAS, VA.—The question of bonding the town of Manassas 
in the sum of $50,000 for the purpose of providing electric lights, 
waterworks and street. improvements was submitted to the free- 
holders of the corporation, and resulted in a vote of 79 to 13 in favor 
of the bond issue. 


SPOKANE, WASH.—The Washington Water Power Company, of 
Spokane, is actively building its high-tension transmission line from 
Spokane into the Palouse country} and current for power and light- 
ing purposes is expected to be available in June. A number of 
towns will be supplied. 


BUFFALO, N. Y.—By a vote of six to two the Buffalo councilmen 
overrode Mayor Adam’s veto and decided to contract with the Buf- 
falo General Electric Company for street lighting at $56 per arc 
lamp, and for a maximum rate of nine cents per kilowatt-hour for 
light to private consumers. 


BONNERS FERRY, IDA.—The electric power plants at Newport 
and Bonners Ferry, Ida., are to be united under the name of North- 
ern Electric Light Company, which has been incorporated with a 
capital stock of $35,000. A. M. Winston and M. A. Folsom, of Spo- 
Kane, are the incorporators and owners. 


BIRMINGHAM, ALA.—The stockholders of the Etowah Light 
and Power Company met recently and the following officers were 
elected: A. Brown, president; J. R. Brown, vice-president and 
treasurer; E. L. Wilson, secretary and general manager. This com- 
pany operates the electric light plant at Attalla. 


MEMPHIS, *“MICH.—The Memphis council has granted a fran- 
chise to S. R. Lester, of Sandusky, for the erection and operation 
of an electric lighting plant and a system of waterworks. He is 
given the exclusive right of the streets and alleys of the village, 
for above purposes, for a period of thirty years. 


NEWARK, N. J.—The Woodbourn Electric Light, Heat and 
Power Company, of Sussex borough, has elected its directors and offi- 
cers, as follows: president, Charles A. Wilson; vice-president, C. H. 
Crisman; secretary and treasurer, A. W. Bedell; directors, C. A. Wil- 
son, Charles Crisman, J. J. Stanton, A. W. Bedell, and Clarence T. 
Van Sickle. 


MADISONVILLE, KY.—At a meeting of the city council of 
Madisonville a majority of votes were cast in favor of the city build- 
ing and operating its own lighting plant. Heretofore a private cor- 
poration has supplied the electric lights with a night service only. 
The contract with an eastern electrical company contemplates the 
expenditure of $9,722. 


ROCKVILLE, CT.—The Rockville Gas and Electric Company has 
completed the expenditure of $40,000 in the enlargement of its plant 
and the extension of its business. The company is now extending 
a line to Stafford Springs, where connections will be made with the 
Staftord Springs Electric Light Company, which is under the same 
ownership as the local concern. 


STERLING, ILL.—The Pecatonica River Power Company, of 
Silver Creek township, has filed a trust mortgage in the office of 
the county recorder of Stephenson county for the sum of $50,000 
in favor of the American Trust and Savings Bank, of Chicago. The 
mortgage covers all real estate and right of way, together with all 
incomes. The company will use the money for the purpose of im- 
proving its plant. , 

IONIA, MICH.—The Michigan Power Company, which has taken 
over the plant of the Piatt company, of Lansing, and which pro- 
poses to utilize all of the water power Tights it has acquired on the 
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Grand river, has petitioned the board of supervisors of Ionia county 
for permission to construct a dam across Grand river on section four, 
township of Danby, Ionia county, for the purpose of generating 
electricity for power and lighting purposes. 


ASPEN, COL.—An enterprise requiring an initial outlay of 
$52,000 has been inaugurated by D. R. C. Brown, president of the 
Roaring Fork Electric Light and Power Company. He is arrang- 
ing to build a large light and power plant a few miles below Aspen. 
The plant will harness the waters of Castle creek and the Roaring 
Fork, and a drop of 2,200 feet through a forty-inch pipe will gener- 
ate sufficient power and light for all emergencies in Aspen and the 
villages between it and Carbondale. 


ROCKAWAY, N. Y.—At an adjourned meeting of the mayor and 
council the committee appointed to ascertain the feeling of the prop- 
erty owners who have not signed the petition to bond the borough 
for an electric light plant rendered its report. It was that at least 
two-thirds of the real estate owners representing the balance of the 
taxable property not included in the petition expressed themselves 
in favor of the borough owning and operating an electric light plant. 
The committee recommended an election to decide the matter. 


SYRACUSE, N. Y.—As the result of an agreement reached by 
Syracuse city administration officials and the Syracuse Lighting 
Company the price of street arc lamps and for electric lighting 
for public buildings during the time that the city has no contract 
with the company will be governed by any ruling the state com- 
mission of gas and electricity may make after the lighting enquiry. 
In the meantime the city will pay for arc lamps at the rate of 
$65 per year and for other electric lighting at the rate of five cents 
per kilowatt-hour. 


STILLWATER, MINN.—Officers of the Western Gas and Invest- 
ment Company, of Chicago, the company owning the Stillwater Gas 
and Electric Light Company and several other lighting plants in the 
northwest, have arranged for the construction of a new dam at 
Apple river, between the dam now owned by the company and a 
dam owned by the St. Paul Electric Light Company. The new dam 
will enable the company to supply 1,000 horse-power additional, 
which will be disposed of in Stillwater and St. Paul. Work on the 
dam will be pushed. 


SALT LAKE CITY, UTAH—The Institute Electric Company, of 
Telluride, Col., has filed a copy of its articles of incorporation with 
the secretary of state. The object of the company is to manufac- 
ture and sell electric power and light, and the acquirement of water 
rights. There is $1,000,000 of non-assessable stock of the par value 
of $1 per share. The officers are: William Story, president; 
Charles Ruffner, vice-president; Albert L. Woodhouse, general man- 
ager; William L. Biersack, treasurer; E. C. Lackner, secretary. 
Albert L. Woodhouse, of Utah county, is designated as general agent 
of the company in Utah. 


ALBANY, N. Y.—Steps to install a lighting plant for the capitol 
and state buildings have been taken by the trustees of public build- 
ings, who have advertised for proposals for the appliances required 
in the construction of a plant. Bids are to be submitted to J. G. 
White & Company, of New York, who have furnished plans for the 
work. The specifications call for several engines and electric genera- 
tors and for the alteration and repairing of the present apparatus. 
The state had a contract with the Albany Electric Illuminating Com- 
pany, but this expired more than a year ago and was not renewed. 
The legislature then provided an appropriation of $60,000 for a 
state plant. l 


SPARTANBURG, S. C.—A majority of the capital stock of the 
Electric Power and Manufacturing Company has been transferred 
to a Pittsburg syndicate. The properties involved are Nesbitt'’s 
shoals in Spartanburg county; Gaston shoals, on Broad river, in 
Cherokee county, and Palmer’s shoals in Cleveland county, N. C. 
The properties have been under the control of the Electric Power 
and Manufacturing Company, and are said to have cost that com- 
pany something more than $60,000. The purchasing syndicate con- 
templates developing the water powers, and will place large power- 
houses at each of the shoals. It will spend several hundred thou- 
sand dollars in the development and furnish power to various enter- 
prises. 


— 
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PERSONAL MENTION. 


PROFESSOR A. GRAHAM BELL has just received the degree 
of Doctor of Laws from the University of Edinburgh. He was born 
in Edinburgh in 1847. 


MR. C. F. McGILVRAY, president and treasurer of the Robbins 
& Myers Company, Springfield, Ohio, electrical manufacturers, has 
been in New York during the past week. 


MR. LEWIS CASS LEDYARD has been appointed a member of 
the Rapid Transit Commission by Mayor McClellan, of New York 
city, succeeding John Claflin, resigned. Mr. Ledyard is a lawyer, 
and a member of the firm of Carter, Ledyard & Milburn, of 54 Wall 
street, New York city. 


MR. GEORGE CAMPBELL, president of the Germania Electric 
Lamp Company, Harrison, N. J., sailed for England'on the Carmania 
on the 8th inst. Mr. Campbell goes abroad to make further arrange- 
ments for handling the English end of this company’s business, 
which is reported to be in a very active condition. 


MR. THOMAS A. EDISON, accompanied by his brother-in-law, 
J. N. Miller, Frederick Ott and George Poppe, started on a long 
automobile trip in two automobiles from West Orange, N. J., on May 
16. The party carried a complete camping outfit, and will camp on 
the way to North Carolina, where quite a stop will be made. 


MR. H. C. BAKER, formerly in charge of the Atlanta (Ga.) 
office of the Crocker-Wheeler Company, Ampere, N. J., will take 
charge of the Pacific coast territory. The company’s offices at Fre- 
mont and Howard streets, San Francisco, were completely destroyed 
by the fire, and temporary offices have been established at 2611 
Broadway. 

MR. H. F. STEVENS, who has been vice-president and general 
manager of the Central New York Telephone and Telegraph Com- 
pany, the Empire State Telephone and Telegraph Company, and the 
New York & Pennsylvania Telephone and Telegraph Company, has 
resigned as general manager, but continues as vice-president of each 
company, and in addition becomes vice-president of the Hudson 
River Telephone and Telegraph Company. Mr. Stevens’ headquar- 
ters will be continued at Syracuse, N. Y. Mr. Waiter W. Nicholson 
has been promoted from general superintendent of the Central New 
York and Empire State companies to succeed Mr. Stevens as gen- 
eral manager of both, with headquarters at Syracuse. Mr, L. S. 
Greenleaf has been promoted from general superintendent to gen- 
eral manager of the Hudson River company, and the same advance- 
ment is made in the case of E. B. Rogers, of the New York & Penn- 
sylvania company. B. C. Wolverton, who has been chief engineer 
of the Central New York and Empire State companies, becomes chief 
engineer also of the Hudson River company, with headquarters at 
Syracuse. 


MR. FREDERICK P. FISH, president of the American Telephone 
and Telegraph Company, addressed the members of the Merchants 
and Manufacturers’ Association and the Citizens’ Business League 
at Milwaukee, Wis., on Wednesday evening, May 9, during the re- 
ception tendered to the business men at the Grand Exchange by the 
Wisconsin Telephone Company. In his address Mr. Fish declared 
that a reduction of the cost of telephone service wag coming, along 
with the advancement of the facilities and the increase in the num- 
ber of subscribers. The guests of the company, under escort of 
President Alonzo Burt, made a tour of the new headquarters and 
inspected the apparatus. The receiving party was composed of the 
following: President Alonzo Burt, directors Ira B. Smith, Julius O. 
Frank, Edward A. Uhrig, Oliver C. Fuller, F. P. Fish, president of 
the American Telephone and Telegraph Company; Arthur D. 
Wheeler, president of the Chicago Telephone Company; Casper E. 
Yost, president of the Nebraska Telephone Company, and John D. 


McLeod, vice-president; E. P. Cottrill, general manager, and M. J. ` 


Carney, assistant to the president of the Wisconsin Telephone Com- 
pany. 
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ELECTRICAL SECURITIES. 


Last week’s stock market was characterized principally by pro- 
fessional dealings and an irregular and mainly sagging price move- 
ment. The hopes for a spring boom this year have now been largely 
ended. The narrowing of speculation, and especially the slacken- 
ing of outside public participation are regarded as significant of 
the outlook in this direction. Of first importance in determining 
the stock market’s future is the crop outlook and final harvests. 
The crop season has opened well, with the May promise of ‘a winter 
wheat yield the second or third largest on record. Total merchan- 
dise exports in April were $141,494,909, against $128,575,374 a year 
ago, the largest for any April on record. Imports in April were 
$107,321,038, against $95,110,283 a year ago, not only the largest for 
any April, but only exceeded by three months in our history. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 19. 


New York: Closing. 
Allis-Chalmers common... ....ssssessssssses> 21 
Allis-Chalmers preferred...........0..00000- 56 
Brooklyn Rapid Transit.................000. 83% 
Consolidated GaS.......... cece eee eee ee eee 137% 
General Electric. ...... 0... ccc ec eee eens 167 
Interborough Rapid Transit................. 227 
Kings County Electric..... EREE Seana ope na ea alas 150 


Mackay Companies (Postal 


Cables) COMMON..........-- eee erercreee 71% 
Mackay Companies (Postal Telegraph and 

Cables) preferred...........ceseceeecoes %3% 
Manhattah Elevated...... Baleares ta, teeters 153 
Metropolitan Street Railway................ 112% 
New York & New Jersey Telephone........ 140 
Western Union..... ee ee ee ee een are eee 92% 
Westinghouse Manufacturing Company...... 156 


The directors of the Kings County Electric Light and Power 
Company have declared the regular quarterly dividend of 2 per 
cent, payable June 1. Books closed May 22 and will reopen June 1. 

The common shares of the Mackay Companies have advanced 
20 points since last December, and are now selling around $72 per 
share, which compares with $39 per share at the time of organiza- 
tion in December, 1903. 

The income account of the New York City Railway Company for 
the quarter ending March.31, 1906, is as follows: gross, $3,960,771; 
expenses, $2,398,458; net, $1,562,313; other income, $301,044, a total 
of $1,863,357; charges, $2,789,724, leaving a deficit of $926,367, as 
compared with $1,322,406 for the corresponding quarter of 1905. 


Boston: Closing 
American Telephone and Telegraph.......... 137% 
Edison Electric Illuminating................ 246 
Massachusetts Electric. ........ 0c cece ees c... 65% 
New England Telephone................-....- 187 


Western Telephone and Telegraph preferred. 89 


For the first time in its history the output of instruments of the 
American Telephone and Telegraph Company, for a given month, 
has exceeded 200,000, the April gross amounting to 206,557 instru- 
ments. The largest previous gross output was that of October, 1905, 
when 193,272 instruments were put out. Last month was also the 
record month for net output, which amounted to 141,200, the best 
previous month being November, 1905, with 134,395. 


Closing. 


Philadelphia: 
Electric Company of America............... 11 
Electric Storage Battery common........... 71% i 
Electric Storage Battery preferred.......... 71% 
Philadelphia Electric...............0.00000- 8 
Philadelphia Rapid Transit................. 25% 
United Gas Improvement................... 82 

Chicago: Closing 
Chicago Telephone s.<:3.% ¢<0 564.0000 44 gaweaen 122 
Chicago Edison Light.................00000. 149 
Metropolitan Elevated preferred............. 68 
National Carbon common.................6. 90 
National Carbon preferred.................. 120% 
Union Traction common............. eee 4 


Union Traction preferred............---.00% 12 9 
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TELEPHONE AND TELEGRAPH. 


WILMINGTON, DEL.—A telephone line has been built from Ris- 
ing Sun to Zion. 

NEWARK, N. J.—A new telephone line from Belvidere to Dela- 
ware is to be built. 

DUNKIRK, N. Y.—The Fredonia Home Telephone Company is 
about to make extensive improvements both to its long-distance and 
local service. 

SIOUX CITY, IOWA—The Western Union Telegraph Company 
has completed a new wire from Sioux City direct to Cedar Rapids, 
Marshalltown and Ames, Iowa. 

MEDICAL LAKE, WASH.—A telephone company at Medical 
Lake, formerly a mutual concern with twenty-seven telephones, 
has been incorporated and is putting in a modern system. 

DURANGO, COL.—An additional telephone line will be built 
from Durango to Denver. Another short circuit will also be estab- 
lished this summer between Durango and Ouray via Silverton. 

SPOKANE, WASH.—The Tumalum Mutual Telephone Company 
has been organized at Freewater, Ore., and a line will be built be- 
tween that place and Walla Walla. F. J. Bodefelt is president. 

POCAHONTAS, W. VA.—Enough money has been subscribed to 
build forty miles of the proposed telephone line from Marlinton to 
Huntersville up Brown’s creek. There are now no telephones in 
that territory. 

JOHNSTOWN, PA.—The Bell Telephone Company is building a 
line to Lemont via Coolspring. This line will be the only one reach- 
ing that section, which has hitherto been unavailable by telephone, 
except over the Frick Company’s private lines. 

FARGO, N. D.—Farmers in the vicinity of Blue and Ottofy are 
preparing for building a telephone line this summer to the new town 
of Osago. Probably it will be extended to McVille next fall and 
there connect with the Red River Valley Telephone Company. 

SCHENECTADY, N. Y.—On account of increasing business the 
capacity of the Hudson River Telephone Company's local exchange 
will be doubled. Four new sections will be added to the switchboard 
which will give an additional capacity of about 3,000 telephones. 


NASHVILLE, TENN.—The stockholders of the East Tennessee 


Telegraph Company at their annual meeting elected the following 
board of directors: R. C. Clowry, J. C. Barclay, J. B. Van Every, 
G. W. Atkins, New York; J. Levin, Atlanta; J. R. Terhune and A. H. 
Stewart, Nashville. 


FREDONIA, N. Y.—The Home Telephone Company has secured 
rights of way and has begun work on a new copper toll line from 
Fredonia to Cassadaga, a distance of ten miles. At that place the 
line: will meet the Inter-Ocean line to Jamestown, making a direct 
line from Fredonia to Jamestown. 

MIDDLETOWN, N. Y.—At the annual meeting of the Farmers’ 
Telephone Company, of Sussex, the old board of directors was re- 
elected, as follows: W. D. Haggerty, F. E. Armstrong, J. Irving 
Brink, William Ayres, Joseph Ayres, C. J. Stanaback and Raymond 
Coursen. W. D. Haggerty was elected president. 


UNION, N. ¥.—Preparations are being made by the Bell Tele- 
phone Company to construct a local telephone system in Union, 
Endicott and Vestal. It is understood that the right of way has 
been secured to erect poles on the streets of the three villages, 
and that the work of constructing the line will be begun in a few 


weeks. 

EAST LIVERPOOL, OHIO—It is said the National Telephone 
Company, which purchased the Phenix telephone lines in Steuben- 
ville and vicinity, proposes to spend nearly $100,000 in rebuilding 
and improving the system. The company will place entirely new 
systems in Toronto and New Cumberland, and will penetrate new 


rural sections. 

READING, PA.—George W. Beard & Company have been awarded 
the contract for the erection of a large three-story brick annex to 
the building of the Pennsylvania Telephone Company. It will be 
of fireproof construction, and twenty-five by ninety feet in dimen- 
sions. Work on the building will start at once and will be pushed 


to speedy completion. 

SALT LAKE CITY, UTAH—A report is current that the Union 
Racific and the Southern Pacific roads are about to construct an 
independent long-distance telephone line from Omaha, Neb., to San 


st 
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Francisco, Cal. The line will be a copper metallic circuit, and it 
will be entirely distinct from the telegraph system of the companies, 
using its separate line of poles. 

COLUMBUS, OHIO—At the annual meeting of the Columbus 
Automatic Telephone Company the following directors were elected: 
Clarence Brown, Toledo, Ohio;F. B. Gordon, L. G. Bowers, John T. 
Norman, Rhodes Browne, B. T. Brooks, J. W. Blackmon, Banks Yonge, 
E. W. Wood, J. B. Huff and T. E. Blanchard, of Columbus. The 
company’s officers reported a successful year. 


NEW ULM, MINN.—The annual meeting of the New Ulm Rural 
Telephone Company was held recently. The company spent $54,000 
during the past year installing an exchange in New Ulm, and build- 
ing rural lines in the various towns adjoining. The officers elected 
for the ensuing year are: president, Philip Leisch; vice-president, 
Alex. Russell; secretary, F. H. Krook; treasurer, Otto Schell. 


ELMIRA, N. Y.—The Bolivar Telephone Company has sold a 
controlling interest in its plant to the Bell Telephone Company. The 
plant was valued at $28,000. The Bolivar company was organized 
four years ago and owns and operates exchanges in Bolivar, Shingle 
House and Allentown and had stations at a number of smaller towns. 
In all the company has 700 subscribers and 150 miles of pole lines. 
J. P. Herrick is president of the newly organized company. 


SCHENECTADY, N. Y.—At the annual meeting of the stockholders 
of the Schenectady Home Telephone Company the entire board of 
directors was reelected for another term of one year. It is as fol- 
lows: Charles F. Veeder, Evans S. Kellogg, H. C. Hequenbourg, 
H. E. Webster, A. J. Quackenbush, James M. Andrews, Charles E. 
Palmer, James McNaughton, Howard Hendrickson, Samuel B. Raw- 
son, Theodore M. Brush, Irving H. Griswold, Frederick H. Sudro, 
J. W. Smitley, Homer Strong. 


' WYMORE, NEB.—At a meeting of the city council of Wymore 
an ordinance was passed repealing the franchise of the New Home 
Telephone Company, which recently entered that city. When the com- 
pany secured the franchise J. Harry Myers, a representative of the 
company, is said to have agreed to connect the farmers’ lines run- 
ning to Wymore with the Home central station, put in automatic 
telephones and build a central station to cost $3,000. The repeal 
is based on the alleged failure of the company to comply with its 
part of the agreement. It is given thirty days to remove its lines 
and poles from the streets. 


INDIANAPOLIS, IND.—The Home Telephone and Telegraph Com- 
pany, of Fort Wayne, has filed with the secretary of state a notice of 
increase of its capital stock from $250,000 to $600,000, the new issue 
of $250,000 being cumulative preferred stock, which will bear six 
per cent interest. Along with the notice of increase of the capital 
stock was one which stated that the company had decided to extend 
its field of operations so as to cover these counties in Indiana: 
Miama, Cass, Noble, Whitley, Huntington, Allen, Lagrange, Wells, 
Adams, Howard, Wayne, Elkhart, Wabash, St. Joseph, Steuben, 
Marshall, Kosciusko, Fulton, Marion, Grant, Blackford, Jay, Tip- 
ton, Madison, Delaware, Randolph, Pulaski and DeKalb. 


COHOES, N. Y.—At the annual meeting of the stockholders of 
the Cohoes & Waterford Home Telephone Company the following 
directors were reelected for the ensuing year: James H. Shine, 
John Clute, Frederick W. Kavanaugh, Irving N. Griswold, Freder- 
ick N. Sudro, Thomas Breslin, George H. Fitts, Paul H. Andrae, 
Samuel B. Rawson, Theodore M. Brush and Howard Hendrickson. 
The report of the president showed 950 telephones in use in Cohoes, 
Watervliet, Crescent and the rural districts. The number gained 
over last year was 152. The treasurer’s statement showed the finances 
of the company to be in good condition, with a substantial surplus 
from operations during the past twelve months. The lines have 
been extended during the past year in Colonie and in the vicinity of 
Crescent. 

OBITUARY NOTICE. 

WILLIAM THOMAS BOUCHELLE, secretary to C. F. Cutler, 
president of the New York Telephone Company, died suddenly at 
his home at Rock Ridge, in Greenwich, Ct., on the evening of Satur- 
day, May 19. Mr. Bouchelle was taken ill on Thursday evening 
and could not rally. He was born in Baltimore, Md., fiftyeight 
years ago. He is survived by a widow. Mr. Bouchelle was wel 
known in electrical circles, and was a prominent member of the 
Fairfield County Golf Club and the Indian Harbor Yacht Club.. His 
death will be deeply deplored by a host of friends and acquaintances. 
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NEW INCORPORATIONS. 
RICHMOND, VA.—Renan Telephone Company, Level Run. $5,000. 


LANSING, MICH.—Chapin Mutual Telephone Company, Fen- 
more. $1,000. 

COLUMBUS, OHIO—Sandy Valley Traction Company. Increased 
from $8,000 to $112,000. 

COLUMBUS, OHIO—Lorain & West Virginia Railway Company, 
Cleveland. Increased from $10,000 to $2,000,000. 

SPRINGFIELD, ILL.—Elgin Merchants’ Light Company, Elgin. 
$2,500. Incorporators: John H. Stickling, John Reinert and Frank 
Stickling. 

SAN BERNARDINO, CAL.—Barnwell & Searchlight Railroad. 
$500,000. Directors: A. G. Wells, I. L. Hibbard, W. H. Brewer, 
G. A. Davidson and G. A. Holterhoff, Jr. 

SPRINGFIELD, ILL.—Home Light and Power Company, Gales- 
burg. To operate a heat, light and power plant. $10,000. Incor- 
porators: W. S. Cameron, Harry Gardt and I. S. Callender. 

MADISON, WIS.—The Milwaukee, Rockford & Eastern Railway 
Company. To build seventy miles of road in Milwaukee, Waukesha, 
Walworth and Rock counties, from Milwaukee to Beloit. $100,000. 


GUTHRIE, OKLA.—The Star Rural Telephone Company, Park- 
land. $10,000. Incorporators: Henry Rowland, J. E. Switzer and 
D. L. Lamb, of Parkland; G. W. Braden, of Chandler; Frank George, 
of Agra. 

LINCOLN, NEB.—The Southeastern Nebraska Telephone Com- 
pany, Falls City. $100,000. Incorporators: J.“H. Miles, W. S. Korner, 
Edwin H. Yowle, P. B. Weaver, A. E. Kannt, J. H. Morehead and 
G. W. Duerfeldt. 


GUTHRIE, OKLA.—The Alpha Mutual Telephone Company, 
Rock Falls township, Kay county. $1,000. Incorporators: Ed. Lind- 
say, D. F. Gilmer, J. Burgett, T. M. Gray, J. O. Lucas, Kay county. 
Post office address, Hunnewell, Kans. ; 


LARAMIE, WYO.—The Medicine Bow Telephone Company. To 
build a telephone line among the ranches of northern Albany and 
Carbon counties. $10,000. Incorporators: Carl Sieverts, R. N. Cron- 
berg, O. P. Reed, J. H. Bowles and A. C. Cooper. 


INDIANAPOLIS, IND.—The A. & G. Telephone Company. To 
operate telephone exchanges in Vanderburg, Posey and Gibson coun- 
ties. $5,000. Officers: Cornelius Roeder, president; Christ. Goeble, 
vice-president; Louis A. Haas, secretary; Christ. Strupp, treasurer. 


HARRISBURG, PA.—Rush Township Electric Light, Heat and 
Power Company, Phillipsburg; $5,000. Decatur Township Electric 
Light, Heat and Power Company, Phillipsburg; $5,000. Chester 
Hill Electric Light, Heat and Power Company, Phillipsburg; $5,000. 


INDIANAPOLIS, IND.—The Central Railway Company, of Indi- 
ana. To build an electric line encircling Indianapolis and passing 
through Hendricks, Boone, Morgan, Johnson, Shelby, Hancock and 
Marion counties, 100 miles. Charles H. Burras, of Chicago, owns 
all but fourteen shares of the stock. $100,000. 


ALBANY, N. Y.—The Quantuck Electric Company. To manu- 
facture and use electricity for light, heat and power in the towns 
of Southampton, Brookhaven and Riverhead, Suffolk county. $100,- 
000. Directors: Everett B. Sweezy, S. A. H. Dayton and George S. 
_ Macdonald, of New York city, and William H. Sweezy and Robert 
P. Griffing, of Riverhead. 


DELAWARE, OHIO—The Galion, Mount Gilead & Delaware 
Electric Railway Company, Galion. To construct and operate an 
electric railway running from Gallon through Crawford, Morrow 
and Delaware counties. $10,000. Incorporators: John McNeal, New- 
ton Ruhl, W. P. Vaughn, S. P. Gage, W. M. Carlisle, C. L. Russell, 
J. G. Russell, Oscar A. White and Harry D. Griffith. 


ATLANTA, GA.—The Dalton-Allendale Railway Company. To 
run from Dalton in an easterly direction, crossing the Louisville 
& Nashville Railroad at Challsworth in the county of Murray, and 
thence in the same direction to Allendale at or near the foot of 
Fort Mountain in Murray county. $500,000. Incorporators: John 
D. Follette, of Cincinnati; Robert L. Wayman, of Chattanooga; 
J. F. Allen, of Murray county, Ga.; J. M. Sanders, J. A. Longley, 
M. H. Williams, W. R. Cannon, W. M. Sapp, H. C. Hamilton, J. K. 
Farrar, H. B. Farrar and F. F. Farrar, of Dalton, Ga. 
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ELECTRIC RAILWAYS. 


SPOKANE, WASH.—It is announced that the Spokane & Inland 
Railway is to be extended to Pullman at an early date. 


NEW CASTLE, PA.—The trolley line from New Castle to Har- 
mony and Pittsburg will be completed this summer if possible. 


SPOKANE, WASH.—Farmers on Peone prairie are securing right 
of way for an electric road from Spokane. The proposed road is to 
be about fifteen miles long. 


ST. JOSEPH, MO.—A preliminary survey for a right of way 
between Kansas City and St. Joseph for the projected Kansas City, 
St. Joseph & Excelsior Springs Railway has been completed. 


OGDEN, UTAH—The Utah Light and Railway Company has en- 
tered into a contract with the Ogden Rapid Transit Company to fur- 
nish the latter with electric power for the running of its street cars 
in Ogden. 


MUSKEGON, MICH.—Following a meeting of the West Micht- 
gan Interurban Company it was announced that eastern capitalists 
have agreed to advance $750,000 to build an electric road from Mus- 
kegon to Hart. Surveys have been made and franchises secured. 


SCRANTON, PA.—The new Ridge Row Railway Company has 
been granted permission to extend its lines by the commonwealth. 
The company has already been granted state rights to construct a 
road via Ridge Row, leading to a point near the new Luna Park at 
Nayaug. 


WILMINGTON, DEL.—The directors of the company which is 
to build a trolley line connecting Wilmington and Elkton, Md., have 
deposited $1,000 with the Cecil county commissioners, the guar- 
anty required, in consideration of a franchise granted to use roads 
in that county. The agreement, it is understood, is that the road 
is to be completed and in operation in Cecil county by October. 


PERU, IND.—Work on the Peru & Warsaw branch of the Winona 
interurban line will soon be commenced. The company has leased 
ground upon which to store material, and 150 tons of new steel and 
10,000 ties are now en route to Peru for use in connecting the city 
with the Peru & Chili branch of the Wabash railroad, two miles 
-east of the city. 


LISBON, OHIO—N. B. Billingsley, president of the Pittsburg, 
Lisbon & Western Railroad Company, has officially confirmed the 
rumored transfer of the company’s Salem & Washingtonville line to 
the Youngstown & Ohio River Railway Company, which proposes 
to utilize it as a link in its electric railway system between Youngs- 
town and East Liverpool. 


PHILADELPHIA, PA.—The Philadelphia Rapid Transit Com- 
pany has placed an order with the J. G. Brill Company for 100 new 
cars at an estimated cost of $400,000. Deliveries are to begin Sep- 
tember 1. This will increase the company’s equipment to 1,800 cars, 
not including the cars to be operated on the elevated and subway, 
which are scheduled to be opened October 1. 


BALTIMORE, MD.—The gross earnings of the United Railways 
and Electric Company for the quarter ended March 31, 1906, 
amounted to $1,411,903. The gross earnings for the year ended De- 
cember 31, 1905, amounted to $6,023,698. The earnings this year 
are expected to be far in excess of those of 1905, as the company 
has enlarged its equipment and several resorts will be opened on its 
lines this summer. 


TEMPLE, TEX.—At a mass meeting of citizens $100,000 was 
pledged in aid of the construction of an interurban electric road 
forty miles in length, connecting Temple and several small inter- 
mediate towns with Marlin Springs. One-half is to be a cash bonus 
and the balance a subscription to an issue of first mortgage bonds. 
J. C. Houser, of Pennsylvania, is at the head of the enterprise. Sur. 
veys have been made. 


UNIONTOWN, PA.—A franchise has been granted by the Union- 
town borough council to the Uniontown & Bridgeport Street 
Railway Company promoted by John S. Scully and J. §. 
Rodgers, of Pittsburg. The company is to build a trolley line be- 
tween Uniontown and Brownsville, and has given bond for $20,000 
to have the line in operation within eighteen months. The granting 
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of the franchise was opposed by the West Penn Company, which 
claims to have a state charter covering the same route. 


SEYMOUR, IND.—Joseph I. Irwin and William G. Irwin, of 
Columbus, have announced the route over which their traction line 
will be extended to Seymour. The road will be constructed on the 
east side of White river through Azalia and Reddington. Material 
for this extension of twenty miles has been ordered, and contracts 
for grading will be let at once. Construction work will probably 
begin this month. | 


BOULDER, COL.—It is stated, on what is considered good 


authority, that the Colorado & Southern company will electrify its 
road between Denver and Boulder and perhaps further north, and 


will secure power from the Westinghouse company, which is back- | 


ing the Henry deal in the purchase of the Boulder Electric Light 
and Power Company’s plant, and which is to put up a $1,000,000 elec- 
tric plant at or near Lafayette. 


BELOIT, WIS:'—Beloit and Chicago business men have organized 
the Beloit Traction Company and will apply for a franchise. The 
capital stock, $50,000, has been subscribed. The officers are: J. B. 
Dow, Beloit, president; C. A. Gault, Beloit, vice-president; O. S. 
Baylies, Chicago, secretary and treasurer. The company proposes 
to build six miles of track, and the system will be operated in con- 
junction with the Rockford, Beloit & Janesville interurban. 


VINCENNES, IND.—The Vincennes Street Railway Company has 
been merged with the Vincennes Traction and Light Company, which 
expects to run interurbans to Sullivan via Bruceville, Bicknell and 
Freelandville to Washington and to Princeton. The capital stock 
of the new company is $600,000. B. G. Hudnut, of Terre Haute, is 
president; C. A. Gordon, of Terre Haute, secretary; George E. Henry, 
of Vincennes, vice-president and general manager, and these, with 
William Foley, of St. Louis, and Maurice Hudnut, of Terre Haute, 
are directors. - 


NEW ORLEANS, LA.—The Bayou Teche Traction and Power 
Company has been granted a charter to build an electric line from 
New Iberia through St. Mary, Iberia and St. Martin parishes. It 
has a capital of $1,500,000, with the following officers: A. F. Augur, 
president; R. H’ Fine, vice-president; J. T. White, secretary, and 
Ledoux Smith, treasurer. The company has been organized for the 
purpose of building an electric street car line to New Iberia proper, 
and extending it along Bayou Teche to Morgan City, Franklin and 
Patterson. In the other direction it will run to St. Martinsville, 
which is at the head of navigation of the teche. It is also the in- 
tention of the promoters to establish a small electric street car 
line in each of the said cities through which the road will pass. 


CUMBERLAND, MD.—The consolidation and merger of the 
Cumberland & Westernport Electric Railway, the Westernport & 
Lonaconing Electric Railway and the Lonaconing, Midland & Frost- 
burg Electric Railway, embracing thirty-two miles of trolley line. 
from Cumberland to Piedmont, through the entire length of the 
George’s Creek mining region, has been effected. De Warren H. Rey- 
nolds is president of the Cumberland & Westernport Electric Rail- 
way, and will continue in that capacity for the entire system, 
which will be known as the Cumberland & Westernport Electric 
Railway. The merger was authorized by act of 1902. The West- 
ernport & Lonaconing Railway Company acquired by purchase the 
Morrison’s Land Company’s property at Reynolds, which includes 
a valuable coal mine, a park with casino and a number of houses. 
Here, too, is located a power-house. The acquisition was made on 
April 21, 1906, under the exercise of the provisions of an act passed 
at the last session of the legislature, and the new holder entered 
into an agreement to guarantee the payment of its coupon bonds 
and interest. 

ENGINEERING SOCIETIES. 

TORONTO BRANCH OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—At the annual meeting of the Toronto 
branch of the American Institute of Electrical Engineers, held on 
Friday, May 11, at the Engineers’ Club, Toronto, Ontario, the follow- 
ing officers were elected for the season of 1906-1907: chairman, R. G. 
Black; vice-chairman, K. L. Aitkin; secretary, R. T. MacKeen. 
Executive committee: W. A. Buck, H. W. Price, W. G. Chase. The 
following motion was unanimously adopted: “That during the sea- 
son 1906-1907 there be held one meeting per month, on the second 
Friday of each month, at the Engineers’ clubrooms, 96 King street, 
West.” 
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: . INDUSTRIAL ITEMS. 


THE LEEDS & NORTHRUP COMPANY, Philadelphia, Pa., is 
distributing a handsome booklet describing its new shop and labora- 
tory and giving a number of views of different departments. 


THE AMERICAN TRANSFORMER COMPANY, Newark, N. J., 
has published a new catalogue describing the “American” trans- 
former. The text.is complete and the illustrations are well made. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., an- 
nounces that in addition to the office established at 906 Broadway, 
Oakland, Cal., the company has opened quarters in the Atlas Build- 
ing, 602 Mission street, “New” San Francisco, Cal. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY’S San Francisco office which is now Occupying temporary 
quarters in the Biake Block, Oakland, Cal., announces that it will 
move next week into rooms 403, 404 and 405 Atlas Building, 604 
Mission street, San Francisco, 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., in bulletin No. 96 describes and illustrates the, application of 
storage batteries to lighting and power plants, particularly for resi- 
dential installations. This bulletin shows a number of views of 
residences in which these batteries have been installed. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., in bule- 
tin No. 65 describes and illustrates core-type transformers for high- 
tension power transmission. These transformers contain many im- 
portant features of design and are said to represent a long step 
in advance in transformer construction. 


THE S. H. COUCH COMPANY, INCORPORATED, Boston, Mass., 
will be pleased to send bulletin No. 14, descriptive of exchange tele- 
phone apparatus, construction material and accessories, to any one 
interested upon request. This little bulletin is replete with inter- 
esting information and illustrations concerning this apparatus. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
has established temporary offices at 67 Blake Block, Oakland, Cal. 
The company will, however, occupy rooms at 403, 404 and 405 Atlas 
Building, San Francisco, Cal:, as soon as that building is ready for 
occupancy. The company has also replaced its stock, which was 
destroyed by fire. 


THE SPRAGUE ELECTRIC COMPANY, New York city, reports 
a constantly growing demand for its flexible conduits and armored 
cables, manufactured under the Greenfield patents. Last month was 
a banner month in total sales. The Sprague company’s conduits 
were among the first placed upon the market, and to-day represent 
the latest advances in modern electric wiring installation. 


THE NORTHWESTERN ELECTRIC EQUIPMENT COMPANY, 
St. Paul, Minn., is desirous of purchasing second-hand electrical 
apparatus in the form of dynamos and motors, arc lamps, meters, 
transformers and electrical instruments. Cash payment is offered. 
and the commercial rating bureaus are referred to for responsibi.ity. 
The manager of this company is Mr. J. D. Zook, formerly superin- 
tendent of the Gregory Electric Company, Chicago, Ill. 


THE MURRAY IRON WORKS COMPANY, Burlington, Iowa, has 
published a handsome catalogue describing Corliss engines, air- 
compressors, pumping engines, tubular, water-tube and internal fur- 
nace boilers, feed-water heaters and complete power plants. This 
company was incorporated February 1, 1870. Its plants are located 
in Burlington and West Burlington, Iowa, and at Aurora, Ill. The 
catalogue is well illustrated with sectional drawings and reproduc- 
tions of typical installations. 


MR. V. C. GILPIN, manufacturers’ agent, 120 Liberty street, New 
York, has accepted the sales agency of the metropolitan district for 
the products of the American Conduit Manufacturing Company. Mr. 
Gilpin is one of the best known salesmen in the electrical industry, 
and he is now establishing this agency, devoting it entirely to the 
handling of electrical equipments and specialties. His office now 
acts for the following companies: Tower-Binford Electric Manu- 
facturing Company, the Scranton Button Company and the Ameri- 
can Conduit Manufacturing Company. 
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A POSSIBLE APPLICATION OF ELECTRIC OSMOSIS. 
By electric osmosis is meant the transference of liquids under 


the influence of the electrice current. As is well known, an 
electric enrrent passed through a liquid may cause the latter 
to move as a whole. This action is, of course, different from 
the electrolysis of a solution, as in the latter case constituent 


particles are sct free at the two electrodes of the system. One 
of these liberated substances must, of course, travel some dis- 
tance, at least, with the current, while the other moves in the 
opposite direction. By osmosis, on the other hand, is meant the 
movement in one direction either of the entire liquid or of 
some part of it. This action is shown by means of a porous 
diaphragm which resists, to some extent, the tendency of the 
liquid to maintain a level at all parts. The same action may 
be shown by means of colloids, which move bodily either with 
or against the current, according as they belong to the negative 
or the positive group. If the liquid be dispersed throughout 
a solid material, so that it does not quickly reach its level, 
the same action may take place and the equilibrium of the 
system be disturbed. Such an arrangement is, for example, earth 
containing moisture. If a current be passed through dry earth— 
that is to say, earth which is so dry that a change in the 
amount of moisture at one part is easily discernible—it will 
be found that the water travels with the current and collects 
about the negative electrode. An interesting experiment demon- 


strating this was made not long since by Mr. F. Fernie, which 


is referred to in the Llectrician (London) in connection with 
the breaking down of the insulation of buried electrical con- 
ductors. Mr. Fernie took a glazed pipe and placed the lower 
end in a wooden box, which was then filled in with bitumen and 
the whole system buried in the ground so as to leave a few inches 
of the pipe projecting above. Copper wire was wound around 
the outside, and another spiral of wire placed in contact with 
the inside. It was found that although this pipe was allowed 
to stand two weeks no moisture worked its way in, but when an 
electric current was passed between the two wires, water imme- 
diately began to work its way through the pipe, although it was 
heavily glazed, and within two days the pipe was half full of 
water. In this case a voltage of 230 was employed. 

This action suggests the idea that electrical osmosis might 
be applied to supply moisture to plants. Very probably, under 
most conditions, such application would be of little value, but 
occasion might arise in which it could be used with good results. 
It is well known that experiments have been made at various 
times to sce whether the electric current might not act as 
stimulant, when passed through the ground and in this way 
hasten the germination of seeds and the growth of plants. 

This transference of water under the action of the electric 
current could be employed to bring the moisture dispersed 
throughout the ground to the roots of plants and thus make it 
available for them. Suppose, for example, that during an 
excecdingly dry season an electrode were inserted in close proxim- 
ity to each plant which was to be benefited, and a number of 
other electrodes were placed at intermediate points, from which 
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the water might be taken without doing any. harm. If, then, 
a current be passed into the ground through the latter set of elec- 
trodes and taken out by means of the other, all the moisture 
contained in the ground will migrate toward the plants. They 
might in this way be supplied during the most severe drought, 
for if the positive electrodes were made long enough, they would, 
when the upper layers of soil were exhausted, draw it from those 
still deeper. The current required to do this could be supplied 
from any available source. Primary batteries might be used, 
but they would probably be rather expensive. It is possible that 
a number of zinc and copper plates, buried in the ground some 
distance away, would do the work, or the positive electrodes 
themselves might be made of zinc. This would, of course, be at 
the expense of the zinc. 

It is improbable that this effect of osmosis could be employed 
generally in agriculture with profit. It would be somewhat ex- 
pensive, and, under most conditions, not necessary. It would 
very likely cost a great deal more than it would to carry water 
to the plants; but one can imagine a condition in which the 
scheme might be used to good effect, when, for example, plants 
were dying for lack of water and the water supplies were so 
low that none could be spared for them. It will be interesting, 
in any event, to try the plan during some dry season. 


A REFUSE DESTRUCTOR AND ELECTRIC LIGHT PLANT 
COMBINED. 


The destruction of city refuse by burning seems to be accepted | 


as the most satisfactory method, on the whole, and has been 
adopted by a great many cities, various methods being employed. 
Since the burning of the refuse seta free more or less heat, it 
was suggested some time ago that this heat could be utilized for 
power purposes. This has now been done in a number of cases, 
notably in England, where the municipalization of public utili- 
ties has probably contributed a good deal toward the combination. 
In this country, although the plan has been considered, it has 
been tried in but two instances. One is the small plant in the 
city of New York for lighting the new bridge across the East 
river. Here there is a refvse destructor operated in connection 
with the lighting plant, which supplies steam to the latter. 

The other exception is more important, for it is an installa- 
tion designed to handle all the refuse of the town and to work 
in connection with the municipal lighting plant. This town is 
Westmont, a city of some 12,000 inhabitants, situated a short 
distance from the city of Montreal, in the province of Quebec. 
Up to the present year the city refuse had been disposed of by 
carting it and dumping on unoccupied land. Last year, however, 
it was decided to install a destructor and to run it in connec- 
tion with an electric lighting plant. The Meldrum system, well 
known in Great Britain, was adopted, upon which construction 
was begun in the fall. The plant is now nearing completion. 
The destructor part is so far advanced that tests were made upon 
it early in May. The report of the test, as given in the Engineer- 
ing News for May 24, shows that the destructor did all that it 
was designed to do, and that it was capable of handling a good 


deal more refuse than is at present to be disposed of. 
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The destructor plant consists of three grates. The refuse is 
fed in at the top and distributed by doors at the back and front. 
The hot gases from the furnaces are passed through a water- 
tube boiler and then through a regenerator, where they heat 
the air which is supplied to the furnaces under forced draught. 
A high temperature is reached, and all combustible materia! is 
burned, leaving a clinker which is good for road making. No 
smoke or odors are given off. The test showed that an equivalent 
of 1.36 pounds of water from and at 212 degrees Fahrenheit 
could be evaporated per pound of refuse. The refuse has been 
burned just as it was received, with the exception that large 
incombustible materials were picked out. About sixty-five per 
cent of this refuse was made up of ashes, cinders and unburned 
coal. The remainder was garbage and dry refuse of all kinds. 
The refuse usually disposed of in such destructors does not con- 
tain the ashes. 

The estimates made by the engineers in connection with this 
installation show that, under the most favorable conditions, the 
cost of the plant will be about $55,000. The expense of operating 
it, including interest, depreciation, repairs and running expenses, 
will amount to $7,057. The amount of refuse to be handled, it 
is estimated, will have a calorific value equivalent to that of 1,900 
tons of coal. The steam produced in this way, which is used in 
the electric light plant, has a value of $4,000. The clinker can 
be sold for about $250. This leaves about $2,807 as the expense 
of burning the refuse. To this expense must, of course, be added 
that of hauling the material to the destructor. This item amounts 
to & little over fifty-two cents a ton. The cost of burning is 
43.3 cents per ton, making the total cost per ton 95.7 cents. As 
the cost of the present dumping system is merely that of hauling, 
the new system will cost about $2,170 more than the old, and it- 
is, of course, well worth it. The destructor itself will cost about 
$14,000. This docs not include the cost of the boiler and chim- 
ney. 

These are excellent results. It should, however, be remem- 
bered that it would seldom, if ever, happen that an electric light 
plant could depend entirely upon a city refuse plant for its 
fuel. The latter could be looked upon only as a secondary supply, 
though, of course, it should be utilized and not wasted. Further, 
a refuse destructor would be undesirable in the city itself, and 
the place most suitable for it might be very unsuitable for an 
electric lighting station. In fact, it is probable that a large elec- 
tric lighting system would consider a refuse destructor as & Vety 
unsatisfactory steam supply and on the whole undesirable. There 
are other factors of more importance to such a system than 4 
slight saving in the cost of steam. Nor when it is suggested that 
the steam which can be raised in these destructors be utilized 18 
this to be considered as an argument in favor of municipalizing 
the electrical supply system; that is a question entirely separate 
from the other. The refuse destructor furnishes a good method 
of getting rid of city wastes, but while it may be advisable to 
utilize the steam produced in this way, this is not proof of the 
desirability to take over the entire burden of the city’s electrical 
supply. 
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ELECTRIC RAILWAY EARNINGS. 
In spite of the activity in electric railway construction, it 
has been questioned at times whether a good deal of this work 
was really of a profitable character, and whether a good deal-of 
it was not more or less speculative. This opinion probably is 
due to some unfortunate undertakings, particularly in a few 
sections where the construction seems to be running far ahead 
of the necessities. It is therefore gratifying to learn from the 
Financial Chronicle that, taken as a whole, the electric railways 
of the country seem to be on a sound financial basis. This 
journal has recently gone to considerable trouble to compile 
statistics covering the operations of a large number of electric 
roads. Unfortunately, it was not able to get statements from 
all the roads. In fact, certain large and important roads were 
necessarily omitted. These were, for example, the Chicago Union 
Traction Company, the St. Louis and Suburban Railway, the 
Cincinnati Traction Company, and a number of other roads 
operating at large cities. Figures were, however, secured from 
512 roads. These cover periods of one year, though the reports 
were made up on different dates; all cover at least six months 
of operation during the year 1905. | 
The figures given here show total groses earnings of $306,- 
067,145. Comparing this with the figures for 1904, when the 
gross earnings were $281,608,936, it is seen that the increase is 
$24,458,209, which is 8.68 per cent. The net earnings are even 
more favorable. During 1905 they were $130,884,993, while for 
the previous year they were $118,221,741. The increase in this 
case is 10.71 per cent. It should be remembered here that a num- 
ber of these companies operate electric lighting plants, gas plants 
and some sell electric power. These conditions partially offset 
the incompleteness of the figures, but do not do so entirely. 
The Financial Chronicle estimates that if the figures from all 


the roads had been obtained they would show that the gross 


earnings for the country for the past year were between $350,- 
000,000 and $360,000,000. 

From the tables given in this article it is seen that the inter- 
urban roads are doing a very large business, and that their 
business is rapidly increasing. In one case the increase in gross 
profits was nearly eighty per cent. In another case it was about 
fifty-five per cent. The net earnings of these companies also 
show corresponding increases. 

These figures, while they appear to show a very satisfactory 
state of affairs, do not enable a complete analysis of the situation 
to be made, for no data are given covering capitalization, mileage 
and expenditures for new work. The figures, however, do show 
that this method of transportation is growing rapidly, and that 


the charges for the service more than cover the cost of giving 
it. These facts are certain to attract the attention of the steam 
roads, with which the electric roads compete, where this has not 
already been done. They will undoubtedly have considerable 
effect upon the railroad situation of the country, and will prob- 
ably result either in a change in the character of the service 


offered by the steam roads or in a closer alliance between the 


two systems. In either case the public will be provided with 
better traveling facilities, and will naturally acquire the riding 
habit to a still greater degree. 
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THE INCREASING DEMAND FOR COPPER. 

The increasing demand for copper, due to its extraordinary 
use in the electrical industries, is dealt with in a recent report 
to the Department of Commerce and Labor, at Washington. ‘lhe 
price for this metal recently attained the highest point since 
1888, $418.51 per ton. The average price for the last five 
years was $301.72. The world’s annual production is now esti- 
mated to be 700,000 tons. The production for 1905 was 100,000 
tons greater than the average for the last five years. The average 
yearly increase in production before „this time has been 748 per 
cent, and practically all of the important increase has taken 
place on this continent. The output in the United States for 
1905 was 397,909 tons. Mexico produced 60,000 tons, and has 
doubled her output since 1900. It is estimated, by taking the 
average increase given above, that the demand for copper by 1910 
will be 875,000 tons, and unless some substitute is found for 
this metal the yearly demand will be 1,500,000 tons by 1920. 

The only metal which has been brought forward as a serious 
competitor for electrical purposes is aluminum, and up to the 
present time the relative prices of the two metals have not brought 
aluminum into very wide use. The increasing price of copper 
should, however, lead to the greater use of aluminum, provided, 
of course, that the increased demand for this metal does not raise 
the price. As yet, aluminum has been used only for transmission 
lines where the larger size as compared with copper, which is 
necessary to give the same conductivity, is not a disadvantage. 
For certain classes of work there is no metal which is likely to 
replace the latter. Although the increase in the demand for 
copper is sending the price up, there does not seem to be much 


danger that the producing companies will not meet these de- 
mands, for some time at least. Improvements recently made 
at the large Montana works have greatly increased their produc- 
tive capacity, and the aluminum works also could probably put 
out a great deal more metal if it were demanded. 


BXPERIMENTS WITH THE TRACKLESS TROLLEY. 

The trackless trolley system has been tested recently at Ebers- 
walde, Germany, and some instructive data obtained. Accord- 
ing to the Electrical Engineer (London), the vehicle weighed 
7,496 pounds, and the average consumption, including trans- 
mission losses, was found to be 660 watts per kilometre. This 
gives a consumption of 284 watts per ton mile. The maximum 
speed attained with the vehicle was eight and three-quarter miles. 
The cost of this particular system is said to be relatively high, 
but it is estimated that for a similar line 3.1 miles long, the 
cost would be, under ordinary conditions, $9,650 for the over- 
head line; the cars would cost $6,950, and the car shed would 
cost $2,700, making a total of $19,300. The cost of operating 
such a road, estimated on the basis of 20,000 car miles per year, 
is $1,740. This is assuming that the power is furnished to the 
line at a price of five and one-half cents per kilowatt-hour, 
which seems rather high. The road at Eberswalde was in opera- 


tion for a little over five months, when it was withdrawn on 
account of the unusual cost of construction and of operation. 
During this time the low fare of three cents was charged, and this 
is probably a contributing cause to the failure of the system. 
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The American Falls Power, Light and Water Company, Limited, 
the Idaho Consolidated Power Company, and the 
American Falls Power Company. 


lo, Ida., was organized the Ameri- 

can Falls Power, Light and Water 
Company, Ltd., by J. H. Brady, W. S. 
Chaney, D. W. Standrod and associates. 
Mr. Brady and Mr. Chaney were from Chi- 
cago, and seeing in the great West oppor- 
tunities which the East did not afford, de- 
cided that no better field would be open to 
them than in Idaho. | 

A natural power site with practically 
an unlimited amount of water power 
awaiting development being located at 
American falls, on the Snake river, twen- 
ty-six miles west of Pocatello, the Ameri- 
can Falls Power, Light and Water Com- 
pany was organized to develop this water 
power into electrical energy, the market 
then consisting of Pocatello, a city of 
about 5,000 inhabitants; Blackfoot, a 
smaller city, twenty-six miles north of 
Pocatello; Idaho falls and Rexburg, twen- 
ty-five miles and forty-five miles, respec- 
tively, north of Blackfoot, and Ross Fork, 
the agency of the Fort Hall Indian reser- 
vation, located midway between Pocatello 
and Blackfoot. 

The officers of the company were J. IL. 
Brady, president; D. W. Standrod, vice- 
president, and W. S. Chaney, secretary 
and treasurer. 

Contracts were at once let to the Gen- 
eral Electric Company to furnish all elec- 
trical apparatus, and work was started on 
the construction of the power-house, to 
be located on an island in the centre of 
the river, in December of the same year. 
The station, built of stone, was completed 
and equipment ‘fully installed by the fol- 
lowing August, and as the transinission 
line and substation at Pocatello were by 
this time ready, the delivery of current 
for lighting and manufacturing purposes 
was begun. 


D ox September, 1901, at Pocatel- 


The work of excavating and construc- . 


tion of the generating station, substation 
and transmission line was carried out beth 
under contract and by the company direct. 

The station equipment consists of a 
General Electric, 500-kilowatt, three- 
phase, rotating-ficld type, 2,300-volt, six- 
ty-cycle generator, direct connected to a 
Sampson special turbine, the latter having 


l Part of a forthconiing volume on * Hydroelectric 
Plants of the United States, Canada snd Mexico,“ by 
A. W. Clapp. 


360 revolutions per minute and is con- 
trolled by a Lombard governor. The ex- 
citer is a General Electric, 13.5-kilowatt, 


four twenty-six-inch wheels in one pen- 125-volt, four-pole generator, belted to a 
stock, operating under a head of thirty- 


pulley clamped on turbine shaft between 


AMERICAN FaLits Power, LIGHT AND WATER COMPANY’s PLANT— FROM THE NORTH. 
six feet, capable of developing about 900 
The turbine has a speed of 


the turbine and generator. The switch- 
board consists of three thirty-six-inch 
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AMERICAN FALLS Power, LIGHT AND WATER COMPANY’S PLANT—CORNER OF GENERATING 
Room, NHOWING ANOTHER View of 500-KILOWATT GENERATOR, 


EXCITER AND TURBINE 


panels with subbases of blue Vermont mar- 
ble, mounted with oxidized instruments, 
and a Lincoln synchronizer is mounted on 
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Lamps may also be 
The switches are 


a swinging bracket. 
used to synchronize. 


oil-break, single-throw, non-automatic. 
The switchboard was furnished by the 
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necessary, the remaining two carrying the 
load. 

The transmission line to Blackfoot, 
which is as far north as it runs at pres- 


AMERICAN FALLS POWER, LIGHT AND WATER COMPANY’S PLANT— LOOKING FROM THE NORTH- 
EAST, SHOWING THE CANAL BUILT IN THE CENTRE OF THE RIVER, LEADING THE WATER 
TO THE PoweEr-Hovuse Burrr UPON A Rock ISLAND. 


General Electric Company, as were also 
the transformers, of which there are three 
in the power-house, of 250 kilowatts ca- 
pacity each, stepping up the voltage from 
2,300 to 33,500, at which tension it is 


t ether d! 


ent (owing to the small market for power 
at Idaho falls, where a municipal plant 
exists) is twenty-six miles in length, run- 
ning from the Pocatello substation where 
the switches for disconnecting that line 


 AMERIC AN FALLS Power, LIGHT AND WATER CoMPANY’S PLANT—POCATELLO SUBSTATION, 
Snowing 100-KILOWATT AUTOMATIC REGULATOR ON LEFT, REAR OF SNITCHHOSED: AND 
Four 250-K1towaTr STEP-DOWN TRANSFORMERS ON RIGHT 


transmitted to the substation at Pocatello. 
The transformers are of the water-cooled 
type and are delta connected so that any 
one of them may be cut out of service if 


are located. The power is brought into 
the substation on three No. 4 medium- 
drawn copper wires from the power-house. 


The poles on both lines are Oregon cedar, 
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thirty-five feet long, with two wires on the 
cross-arm and one on the top of the pole, 
forming an equilateral triangle four feet 
and four inches between wires. The cross- 
arms are of native pine, five feet long, and 
locust pins are used. The insulators used 
on the line from the power-house to Poca- 
tello are No. 2 Provo and give excellent 
service. From Pocatello to Blackfoot the 
Locke triple petticoat glass insulators are 
used. The poles on both the Pocatello 
and Blackfoot lines are 110 feet apart. 
The power is transmitted to Blackfoot on 
three stranded aluminum wires, made up 
of seven strands, each of No. 12 wire. 
The substation at Pocatello contains at 
present four water-cooled transformers of 
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AMERICAN FaLis Power, LIGHT AND WATER 


CCMPANY—POCATELLO SUBSTATION, SHOW- 


ING HIGH-TENSION OIL SWITCHES AND AR- 
RESTERS. 


250 kilowatts capacity each, 33,000 volts 
primary and 2,300 volts secondary, only 
three of which are at present in use. There 
is room for two more, to be put in when 
the power market demands the increase. 
The wires are brought into the building 
and immediately enter three General Elec- 
tric, form K, oil-switches, with automatic 
attachment, which are located on a suit- 
able framework near the wall and ceiling. 
There they are tapped, and the three taps 
lead to a similar set of automatically con- 
trolled switches, conveniently located on 
the same framework, and lead out of the 
building to the Blackfoot substation. Bce- 
tween the first set of switches and the 
transformers are placed lightning arrest- 
ers of the General Electric, alternating, 
multiplex type, eleven on each leg, and 
no trouble has ever occurred from light- 
ning since their installation. Between 
the switches and transformers is placed 
an impedance coil in each leg. They are 


~ 
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very simple and equally effective, made 
of No. 4 hard-drawn. wire wound spirally 
in a coil about one and one-half feet long 
and four inches in diameter, turns being 
about one inch apart.. The primary side 
of the transformers is delta connected for 
30,000 volts, the difference between that 
figure and the initial 33,500 being lost 
in transmission. The secondary is delta 
connected and the secondary leads run 
to the switchboard, which is of blue Ver- 
mont marble and mounted with all neces- 
sary instruments. The board is made up 
of four panels, three of thirty inches in 
width, five feet high, the other of twenty- 
four inches in width and same height; 


each panel is supported upon a twenty-. 


eight-inch subbase with angle-iron frame, 
anchored to wall six feet behind the board. 
Between the bus-bars, which are of copper 
one-quarter inch thick and two inches 
wide, running full length of board and 
service lines, is connected a type IRT volt- 
age regulator, the coils of which are im- 
mersed in oil which is water cooled. Water 
is supplied to the transformers and regu- 
lator by means of a No. 5 Gould rotary 
pump belted to a 220-volt, two-horse-pow- 
er induction motor. 

This substation also contains two con- 
stant-current transformers of twenty-five- 
light capacity each, furnishing constant 
current for fifty-four series alternating 
arc lamps for street lighting. 

Another feature worthy of mention in 
connection with the substation equipment 
is a 100-kilowatt, three-phase, sixty-cycle, 
2,300-volt generator, belted to a Sampson 
turbine operating under a fifteen-foot 
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if needed, or may be operated singly while 
repairs are being made on high-tension 
transformers. Its use, however, is very 


infrequently demanded. All of the elec- 


-” 
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watts each, 30,000 volts primary and 2,300 
volts secondary; also the multiplex light- 
ning arresters, identical with those in the 
Pocatello substation. The switchboard is 


AMERICAN FALLS POWER, LIGHT AND WATER COMPANY—POCATELLO SUBSTATION 
SHOWING Face oF SWITCHBOARD. 


trical equipment was furnished by the 
General Electric Company. 

Before leaving this article it is well 
worthy of mention that an eminent elec- 
trical authority from Chicago, upon be- 
ing shown the Pocatello substation, re- 
marked that it was the finest of its kind 


\ 


of three twenty-four-inch by five-foot 
panels of blue Vermont marble, with twen- 
ty-eight-inch subbases, and is mounted with 
essential instruments, black oxidized and 
oil switches. The company has also in- 
stalled in the Blackfoot flour mills a sin- 
gle-panel switchboard with oil switch and 


AMEKICAN FALLS POWER, LIGHT AND WATER COMPANY—TRANSMISSION LINE. 


head of water taken at that point from 
the Portneuf river, a small stream which 
empties into the Snake river further west. 
This gencrator is designed to run in paral- 
lel on the secondary side of transformers, 


in the United States, for which due credit 
must be given Mr. Frank, Bletzacker, the 
constructing engineer. 

The substation at Blackfoot contains 
three oil-cooled transformers of 100 kito- 


three single expulsion fuse blocks, for use 
with a fifty-horse-power motor; this 
equipment. is also General Electric, as is 
the single-phase, 100-kilowatt transform- 
er at Ross Fork, stepping down from 30,- 
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000 to 2,300 volts, and single-panel board 
with subbase, mounted with voltmeter and 
ammeter, and automatic oil switch. 

Early in 1904 the need for additional 
power became apparent and the Idaho 
Consolidated Power Company was organ- 
ized. Although the two companies are 
distinct, the latter was incorporated by 
the officers of the American Falls Power, 
Light and Water Company in April, 1904, 
with A. H. Tarbet, president; W. S. 
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of three, and the water is taken to the tur- 
bine, which is a Samson special, through 
a tunnel twelve feet in diameter and 400 
feet long, which was blasted through the 
lava rock which surrounds the falls. The 
conduit, leading from the tunnel to the 
turbine, is of wood staves with iron bands 
around it about two or three inches apart. 
A short concrete dam is thrown out into 
the river to divert the necessary water 
to the intake. Power from the Idaho 
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the fact and realizing that it would be a 
highly profitable investment, organized a 
third company, distinct from the other 
two, and immediately laid plans for the 
development of the power going to waste 
at American falls (for the purpose of 
transmitting it to Salt Lake, a distance 
of 170 miles). 

This company was incorporated under 
the name of the American Falls Power 
Company with J. H. Brady, president; 


IDAHO CONSOLIDATED POWER COMPANY—GENERAL VIEW OF GENERATING Room, SHOWING Samson SPECIAL TWENTY-SIX-INCH TURBINE, 
500-K1LOWATT GENERATOR, EXCITER, SWITCHBOARD AND ÅRRESIERS. 


Chaney, secretary; D. W. Standrod, treas- 


urer; J. H. Brady, vice-president and gen- . 


eral manager, and R. H. Tschudy, auditor, 
and June 1 of that year work was started 
on a power-house located on the west shore 
of the Snake river about 100 yards west 
of the American falls station, being com- 
pleted March 1, 1905. | 
The equipment in the two stations is 
almost identical, the only difference being 
that the switchboard of the Idaho Con- 
solidated plant has but two panels instead 


Consolidated plant is transmitted over the 
lines of the American Falls Power, Light 
and Water Company. In fact, the iwo 
stations are run in parallel. The town 
of American Falls is lighted from the 
power-houses, the current being taken di- 
rectly from the bus-bars. 

With the advent of the gigantic smelt- 
ers now under construction at Garfield, 
fifteen miles west of Salt Lake City, a new 
field for power was opened up and Mr. 
Brady and associates, taking advantage of 


D. W. Standred, vice-president; W. S. 
Chaney, secretary, and R. H. Tschudy, 
treasurer; F. U. Bliss being general super- 
intendent of the three companies, direct- 
ing affairs from Pocatello. 

The contract for excavating work on 
power-house site and for flume was let 
September 18, 1905, and work was started 
the following month and will be pushed 
to completion :« rapidly as possible. The 
first installation will consist of three 2,500- 


kilowatt direct-driven units connected to 
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three turbines of 4,500 guaranteed horse- 
power each, operating under a forty-five- 
foot head. The ultimate capacity will be 
six units similar to those to be imme- 
diately installed. 
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about 500 feet apart. 
will be 60,000 volts. 
The ultimate output of the three gen- 
erating stations will be 16,000 kilowatts, 
or over 21,000 horse-power, without over- 


The line pressure 


IpaHo CONSOLIDATED PowER COMPANY’S PLANT—GENERAL VIEW OF Born Wine DAms OF 
AMERICAN FALLS POWER, LIGHT AND WATER COMPANYS AND IDAHO CONSOLIDATED 


PowER COMPANY’S PLANTS. 
IDAHO CONSOLIDATED PLANT. 


The prospective market for the power 
generated at the three stations, besides 


ALSO SHOWING HEAD-GATES AND INTAKE RESERVOIR OF 


load, and as the turbine capacity behind 
the generators will be 30,000 guaranteed 


that in this state, will be at Ogden, Salt horse-power, without overload, it is safe to 


AMERICAN FALLS POWER COMPANY—GENERAL VIEW OF PowER-Housk SITE DURING 
EXCAVATION. 


Lake City and Garfield, Utah, to which 
points power will be transmitted on six 
No. 000 copper wires, supported on steel 
towers not less than fifty feet in height and 


depend upon that amount of power for the 
peak load. 

The river at American falls is 900. feet 
wide, and the falls are the results of great 
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lava overflows which lie on top of the 
sedimentary formations that form natura] 
dams. The distance from the crest of 
the falls to etill water below is 854 feet, 
and the fall in that distance is forty feet. 
The dam, when completed, will be five feet 
high, constructed of solid concrete, thus 
giving an effective head of forty-five feet. 
The fall in the river for twelve miles above 
the dam is almost imperceptible, and by 
building the dam five feet high a reservoir 
from 900 feet to 2,000 feet wide will be 
secured, with an average depth of five feet 
for almost eight miles, then tapering off 
to grade about twelve miles. 

American falls is located about eight 
miles below the junction of the Portneuff 
river with the Snake river, and is about 
twenty-five miles from Pocatello. The 
Oregon Short Line Railway crosses the 
Snake river at this point on a steel truss 
bridge. The drainage of the Snake river 
above American falls is over 20,000 square 
miles. The average winter flow of the 
river is 7,000 cubic feet per second, and 
the lowest minimum flow ever known was 
in 1901 when it reached 2,100 cubic feet 
per second. Since that time the Twin 
Falls Land and Irrigation Company and 
the United States Government Reclama- 
tion Service commenced the construction 
of very extensive irrigation works, thirty 
and fifty miles below American falls. 
These combined works will require 7,500 
cubic feet of water per second, and as there 
is no increase in the flow from the Ameri- 
can falls to Twin falls, they. are depend- 
ing entirely $n storage water for the ex- 
tra 5,500 cubic feet. This will give a 
minimum flow during the irrigation sea- 
son, which is the low-water season, of 
7,500 cubic feet per second. These irriga- 
tion works below American falls are well 
under way of construction, and over $3,- 
000,000 has been spent on the same and 
the government has made an appropria- 
tion of $2,600,000 for the Minidoka proj- 
ect, making in all, almost $6,000,000 
that will be expended in the works below 
the falls, with 5,500 cubic feet per second 
of water to be secured from the Jackson 
lake above American falls. 

Aside from a commercial standpoint, 
the falls present a distinct scenic attrac- 
tion. One standing on the eastern bank of 
the river, secs the immenge volume of wa- 
ter rushing over the rocks for a distance 
of 900 feet beyond, while on the other 


shore rises a sheer cliff of vari-colored 
lava rock, with its rugged outlines against 
the sky in the distance. — 

Thanks are due to S. L. Case, chief 
electrician, for the data contained in this 
article. 
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The Twenty-third Annual Convention of the 
of Electrical Engineers. 


MONDAY MORNING SESSION. 
HE twenty-third annual convention 
of the American Institute of Elec- 


trical Engineers was called to order: 


at 11 o’clock Monday morning, May 28, 
in the new Public Service Building, Mil- 
waukee, Wis., by President S. S. Wheeler, 
who called upon C. W. Burkett, a member 
of the local committee, to introduce City 
Attorney J. T. Kelley. As Mayor S. M. 
Becker was unable to be present, Mr. Kel- 
ley welcomed the Institute to Milwaukee, 
offering the freedom of the city and ex- 
pressing the hope that there would be a 
most successful meeting. It was most ap- 
propriate, he said, that the convention 
should inaugurate the opening of the mag- 
nificent new Public Service Building, 
which had been erected by the Milwaukee 
Electric Railway and Light Company. 
This company was represented at the meet- 
ing by its president, John I. Beggs, who 
occupied a chair on the stage. 

‘Dr. Wheeler delivered his presidential 
address, the title of which was “Engineer- 
ing Hthies.” Dr. Wheeler referred to 
Bacon’s saying, that every man owes a 
debt to his profession, which he should 
recognize and pay as he is able. Every 
one should endeavor to uplift his pro- 
fession and carry it forward. To this end 
the ethics should be well recognized. In 
the learned professions this is true, 
but the public, while classing engineering 
as a learned profession, does not accord it 
the same high standing. It should be the 
effort of each engineer to change this con- 
dition and to stand on the same high plane. 
Electrical engineering is the youngest 
branch, and as yet no definite stand in 
the matter has been taken. In the other 
branches the matter has been more dis- 
cussed and codes laid out to guide those 
who can not decide such matters for them- 
selves. Abstracts of these codes were 
quoted. 

Dr. Wheeler divided the duties of the 
engineer into three parts—first, his duty 
to his client; second, his duty to the pub- 
lic, and, last, his duty to his society. 

His duty to his client requires that he 
give the best he has. Many prominent 
electrical engineers are affiliated with 
manufacturing organizations, and should 
be even more careful to give unbiased ad- 
vice. It is the custom at present for the 


Milwaukee, Wis., May 28 to June 1. 


By Telegraph to the Electrical Review. 


engineer to retain drawings and data of 


his clients’ work, and these should be. 


guarded strictly. Work done for corpora- 
tions should be as thorough and loyal as 
for individuals. 

His duty to the public should require 
him to lead opinion in engineering 
thought. Impossible schemes should be 
exposed and plans of true merit endorsed. 
This will enhance the opinion held by 
the public of the profession. 

Iis duty to his society requires that 
he support it and work earnestly for its 
good, both for the local organization and 
for the national society. If a socicty fails, 
the fault lies with its members. 

Dr. Wheeler then introduced Dr. Samuel 
Sheldon, president-elect of the Institute, 
who thanked the Institute for its confi- 
dence and the honor conferred upon him. 
He also acknowledged the assurance of 
support given him by those who had 
favored another candidate. 

The first paper of the session was by 
Maurice Milch, Schenectady, N. Y., en- 
titled “The Repulsion Induction Motor.” 

The author, some years ago, proposed a 
new type of motor in which starting char- 
acteristics similar to those of a repulsion 
motor were inherently combined with the 
near synchronous load characteristics of 
an induction motor. The elements making 
for the success of this motor. included 
characteristics of the repulsion motor and 
the commutator induction motor. The 
paper takes up the characteristics of these 
motors in detail, and having described the 
two elements of the apparatus, it is shown 
that by choosing a particular distribution 
of ampere turns along the gap of the mo- 
tor, both elements can be combined in 
one apparatus. If two armatures repre- 
senting, respectively, an armature of the 
Gramme type of a four-pole repulsion mo- 
tor and a Gramme armature of a two-pole 
commutator induction motor be coupled 
rigidly together, at the same time con- 
necting the primary members of both mo- 
tors in series, a combination is obtained 
that, due to its repulsion motor element, 
possesses a good starting torque, and, due 
to its induction motor element, some of 
the load characteristics of such a motor 
near synchronous speed; for, when start- 
ing, the induction element will merely 
represent an impedance in series with the 
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repulsion motor, without adding any 
torque to the combination. With increas- 
ing speed, however, the impedance of the 
induction motor element rapidly increases, 
and consequently it will drain the Tine 
voltage of the combination into its own 
circuits, thereby impressing upon the com- 
bination its own characteristics more and 
more as synchronism is approached. 

The paper showed that the induction 
motor element does not possess any torque 
at synchronous speed. At this speed, how- 
ever, the repulsion motor carries the mag- 
netizing current of the commutator induc- 
tion motor connected in serics with it, and, 
due to its consequent torque, drives the in- 
duction motor above synchronism up to a 
specd where the positive torque of the 
repulsion motor and the negative (gcner- 
ator) torque of the commutator induction 
motor balance each other. This speed then 
will be the limiting speed of the combina- 
tion, and it will act as a motor below this 
speed and as a generator above it. 

Instead of producing this effeet by two 
separate structures, both elements may be 
blended into one. For this purpose the 
same armature is used, as the armatures 
are identical in both elements, and both 
primary windings are wound into the same 
slots above each other. 

In the discussion of this paper, Dugald 
C. Jackson, Madison, Wis., stated that he 
had come to the opinion some years ago 
that the single-phase system was the best 
suited to all conditions, and a study of 
this system led to the opinion that a motor 
combining the characteristics of the ïn- 
duction motor and the series motor was 
the most suitable. The systems in view 
were rather small, as the polyphase sys- 
tems were more suited to larger work. The 
slip of the motor, which seems to be larger 
than given in the paper, can be controlled 
by the design. 

G. P. Cole, St. Louis, Mo., thought 
that the slip and starting current were 
both too igh for ordinary work, though 
the motor is suited for clevator and simi- 
lar service. 

Dr. C. P. Steinmetz, Schenectady, 
N. Y., pointed out that high starting 
current and high slip go together. The 
new motor combines the advantages of 
good starting qualities and fair running 
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qualities, and will not run away due to 
the failure of a mechanical device. 

The next paper was by Bradley T. Mc- 
Cormick, Cincinnati, Ohio, entitled “Com- 
parison of Two and Three-Phase Motors.” 

The author presents an analytical study 
of the characteristics of two-phase and 
three-phase motors, and gives the follow- 
ing interesting data as a summary: 

A two-phase machine should have twen- 
ty-two per cent more conductors per slot 
than the corresponding three-phase Y-con- 
nected machine designed for the same volt- 
age and flux per pole. 

The magnetizing current is the same in 
both two and three-phase machines when 
expressed in per cent of the current which 
corresponds to the full-load output. 

The copper loss of the two-phase ma- 
chine is twelve per cent higher than that 
of the three-phase. 

The leakage factor of the two-phase 
machine averages twenty-five per cent 
greater than that of the three-phase ma- 
chine. 

There can be no doubt as to the higher 
temperature rise of the copper in the two- 
phase motor occasioned by the higher cop- 
per loss. For the same reason the effi- 
ciency of the two-phase motor is slightly 
lower, the difference depending upon the 
relative magnitude of the iron and coppe 
losses. | 

Calculations and tests indicate that the 
elip in two-phase motors is about twenty 
per cent greater than in three-phase mo- 
tors. 

Due to the increased leakage the power- 
factor of the two-phase machine is from 
one to three per cent lower than on the 
three-phase motor. 

A. S. McAllister thought that the treat- 
ment of the subject was too involved and 
that a surer method was available. 

Dr. Steinmetz did not think that there 
was much difference in the performance 
of different types of motors if the same 
volt-amperes were employed for excita- 
tion. Practicallv, the single-phase motor 
has a slightly lower efficiency, due to the 
additional transformation which takes 
place. 

C. F. Scott, Pittsburg, Pa., and R. E. 
Hellmund, Chicago, 11l., also took part in 
the discussion. 

MONDAY, MAY 28—AFTERNOON SESSION. 

In the afternoon a session was held at 
2.30, when S. Senstius, Cincinnati, Ohio, 
read a paper on “Heat Tests on Alter- 
nators.” 

The author presents a series of methods 
developed by him as substitutes for fuh- 
load heat tests. These methods are all 
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based on the assumption that the short- 
circuit test offers the data to predetermine, 
in a sufficiently accurate way, the regula- 
tion of an alternator and also its normal 
field current and flux. : 

Dr. Steinmetz called attention to the 
increasing importance and difficulty of 
making heat tests. These require large 
amounts of power and long runs, and hence 
can not be conducted at the shops. A com- 
promise method must be devised which will 
lessen the power and time required. One 
difficulty in conducting long tests is to 
keep the room temperature constant. The 
subject should soon be taken up by the 
standardizing committee of the Institute. 

A paper was read by Charles H. Bedell, 
Bayonne, N. J., entitled “Direct-Current 
Motor Design as Influenced by the Inter- 
Pole.” 

The advent of the inter-pole is due to the 
demand for motors which operate under 
conditions so severe that perfect results 
can not be obtained with those of the 


_ standard design. 


Having in mind the weak points of 
standard motors when applied to variable- 
speed work, the inter-pole motor was de- 
signed. 

As it is necessary that the commutating 
field be independent of the main pole, 
small auxiliary poles with inter-poles are 
used, placed midway between the main 
poles, with pole-faces covering the region 
of commutation. In order that the proper 
commutating field may be obtained, that 
will vary with the load, the inter-poles 
are wound with the necessary number of 
turns and connected in series with the 
armature. Thus, when the load on the 
armature is heavy, the ampere turns on 
the inter-poles are large, resulting in a 
powerful commutating field; and when the 
armature load is light, the excitation of 
the inter-pole is light, resulting in a weak 
commutating field—that is, by this con- 
struction a heavy commutating field is 
provided when required, independent of 
the main field strength, and this commu- 
tating field varies with the load until the 
saturation point of the core of the inter- 
pole is reached. In the actual motor this 
saturation point is about 100 per cent over- 
load, well beyond the point of proper op- 
eration of the motor. 

The discussion on this paper turned on 
the value of the interpole and the reasons 
why it had lain dormant for seventeen 
vears. 

H. F. T. Erben, Schenectady, N. Y., 
presented some figures showing the excel- 
lent results obtained both with variable- 
speed, motors and with turbo-generators. 


Vol. 48—No. 22 


In the latter it is possible to get ten per 
cent overcompounding without a series 
field winding by merely shifting the brush- 
es back, at the same time causing no spark- 
ing. 

Dr. Steinmetz said that it is only re- 
cently that industrial conditions have war- 
ranted the additional complication of the 
interpole. This is due to the demand 
for wide speed variation and to the reduc- 
tion of the losses in the machines which 
has made sparking the loading limit with 
ordinary designs. The multiple voltage 
svstem is excellent, but has a good deal 
of prejudice to overcome. 

Others taking part in the discussion 
were N. J. Neall, Boston, Mass.; David 
Hall, Cincinnati, Ohio; S. Senstius, Cin- 
cinnati, Ohio, and Dr. S. S. Wheeler. 

The value of the interpole for turbo- 
generators and for railway motors was 
questioned, replies being made by Messrs. 
Erben and Bedell. Mr. Bedell quoted 
excellent results for such motors, and 
Mr. Erben pointed out the value in gen- 
erator design when the losses are small. 
Turbo-gencrators of 500 kilowatts capac- 
ity may now have an efficiency of 96.7 
per cent, the loss being only nine kilowatts. 

The discussion on local sections was 
postponed until Wednesday, upon request 
of Charles F. Scott, chairman of the com- 
mittee, as it was expected that more west- 
ern members would be present on that 
day. 

In the evening a reception was held at 


the Hotel Pfister. 


TUESDAY, MAY 29—MORNING SESSION. 
On Tuesday morning the mecting was 
called to order in the University Building, 
and the following three papers were pre- 
sented : 
“SOME EXPERIENCES WITH LIGHTNING AND 


STATIC STRAINS ON 33,000-VOLT 
TRANSMISSION SYSTEMS.” 


BY FARLEY OSGOOD. 


This paper relates the actions of the 
multi-gap series resistance type of arrester 
unit and the multi-gap type of arrester 
unit without the series resistance. The ex- 
periences related took place in the years 
1904 and 1905, on a 33,000-volt transmis- 
sion system operated by the New Milford 
Power Company, of New Milford, Ct. The 
equipment consisted of six 1,000-kilowatt, 
alternating-current generators, generating 
at 1,050 volts and 503 amperes, three- 
phase, sixty cycles. Before leaving the 
station the current is stepped up to 33,- 
500 volts by means of single-phase, step- 
up transformers connected in delta. The 
step-down transformers at the substations 
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are connected part in delta and part in 
Y without grounded neutral. The trans- 
mission line is of aluminum wires, being 
strung on wooden poles and wooden cross- 
arms. During the year 1904 the multi- 
gap series resistance type of arrester was 
in service. The equipment at the power 
station consisted of sixteen units in serics 
per phase, without any multiplex connec- 
tions of any kind. These units consisted 
of four gaps and two 250-ohm resistance 
sticks each, making a total of sixty-four 
gaps and thirty-two resistances between 
each line and ground, and 128 gaps and 
sixty-four resistances between line and 
line. On four different occasions, when 
there were severe lightning discharges on 
the Waterbury section of the system, the 
power station system received such in- 
creased potential that insulators on the 
high-tension bus-bars in the generating 
station were broken down. On two of these 
occasions the lightning arrester equipment 
at the power station discharged with suffi- 
cient severity to break five or six of the 
carbon resistance sticks, but on the other 
two occasions the arrester discharge was 
very slight indeed. 

The most severe storms during the sea- 
son of 1904 occurred on July 29 and 
September 8, when, in the first instance, 
almost continuous flashes were experienced 
for seventeen minutes, and in the latter 
instance incessant lightning discharges oc- 
curred for twenty-nine minutes. During 
the storm of July 29 the automatic circuit- 
breakers opened seven different times, and 
during the storm of September 8 they 
opened eight times. During neither of 
these storms, however, was any damage 
done to apparatus. 

The record for the 1904 season shows 
that there were nineteen lightning storms, 
which occasioned fifty-six interruptions to 
service, 

The series resistance type of lightning 
arrester was abandoned all over the sys- 
tem, and was replaced with the multi-gap 
type without series resistance. These units 
consist of twenty-four air-gaps each, and 
were arranged with fourteen units per 
phase with multiplex connection without 
resistance connecting the three phases, and 
a bank of fourteen units between this 
multiplex connection and the ground, mak- 
ing a total of 672 gaps between line and 
line, and a similar number between line 
and ground. | 

On July 10 there was experienced the 
most severe storm that had been known 
in the section. Soon after the storm 
struck the system the lines which were þe- 
ing operated in parallel were separated, 
one line carrying the load, the other being 
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held dead in reserve. Almost immediately 
after this change was made the arresters 
at the power station on the working line 
discharged across the multiplex connec- 
tion snd held an arc which was timed for 
a little over two minutes, when the breaker 
was opened by hand to break the arc, the 
load being put on the reserve line. Ex- 
amination of the arresters showed that all 
the cylinders were welded together, in- 
cluding the ground bank, although the 
cylinders of the ground bank were not so 
severely melted as the banks above the 
multiplex connection. None of the porce- 
lain bases was damaged, although the 
compound from the screw holes was almost 
entirely melted out and ran down across 
the face of the porcelain bases. Almost im- 
mediately after the load was put on the 
reserve line this set of arresters acted in 
the same manner as just described. The 
operator timed the arc for a little over a 
minute, and then pulled the breaker to 
save the arresters. 

All the units on all three phases above 
the multiplex connection had every cylin- 
der welded together. Six porcelain bases 
were cracked and the compound in the 
screw holes was almost entirely melted out. 
Although the bank of units between the 
multiplex and ground was observed to dis- 
charge, the cylinders were not welded to- 
gether at all. This set of arresters was 
cleaned up and put back into service, but 
went out again almost immediately. The 
welding of the cylinders was about the 
same as on the first occasion. From this it 
is clearly seen that lightning will discharge 
across 672 gaps. 

A study of these two seasons of light- 
ning experiences. brings out the fact that 
the trouble has been all over the system, 
and in no way confined to one point. 
These experiences seem to indicate that it 
is the resistance in series with the gaps 
which cause the greater obstruction to the 
lightning discharge rather than an increase 
in the number of gaps themselves. 

With the resistance in shunt with a por- 
tion of this greater number of gaps, and 
on account of the flexibility of adjustment 
of such an arrangement, it is expected that 
this season’s experiences will develop the 
proper relation between series gaps and 
shunted gaps; and if such proves to be the 
case, this type of equipment will be com- 
paratively simple to handle. 

“METHODS OF TESTING PROTEOTIVE 

APPARATUS.” 
BY E. E. F. CREIGHTON. 
This paper treats of the methods of test- 


ing arresters and dielectrics, and presents 
most of the conditions and precaution’ 
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the writer has found necessary to observe 
to obtain useful results. A second paper 
will include more details of insulation 
tests, and will describe the application of 
tests to some new and some old types of 
arresters. 

The general term lightning has been 
applied by Dr. C. P. Steinmetz to mean 
any abnormal surge of voltage on a trans- 
mission line. This is a convenient term, 
since lightning arresters should be de- 
signed to protect against any dangerous 
rise in voltage, whether the clouds are the 
source or not. This designation will give 
a natural division of lightning into: 

Cloud lightning from an external source. 
Surge lightning from an internal source. 

Both kinds of lightning usually appear 
together in summer; that is to say, surge 
lightning of a more or less serious nature 
usually follows cloud lightning, as an after 
effect connected with the extinguishment 
of the arc. Occasionally, at other times, 
surge lightning will appear unaccompanied 
by cloud lightning, due to bad methods 
or carelessness in switching, accidental 
grounding of a phase, or a short-circuit. 

There is no definite fixed practice in 
testing lightning arresters corresponding 
to the well known and satisfactory tests 
of every other piece of apparatus used in 
electrical transmissions. 

Some of the forms of lightning stroke 
can not be reproduced in the laboratory. 
Laboratory demonstrations have often been 
made of one particular kind and power of 
stroke in conjunction with a device which 
protects against that particular condition, 
but not against a number of other con- ` 
ditions met in practice. As a result, labora- 
tory methods have fallen into disfavor and 
disuse. This condition is unfortunate, in 
that apparatus may be installed which is 
intrinsically unable to withstand even 
laboratory tests. It scems safe to adopt 
a rule used in the development of protec- 
tive apparatus, to the effect that all pro- 
tective apparatus must pass the laboratory 
and shop tests before it can be considered 
ready for the line test; it seems safe to 
say that sooner or later the arrester in- 
stalled on the line will be placed under 
every reasonable condition that can be pro- 
duced in the laboratory test, and besides, 
it will be subjected to other strains aris- 
ing from new conditions, such for exarn- 
ple as arise from increased static capacity, 
distributed capacity and inductance, in- 
creased kilowatt capacity of generators, 
auxiliary oscillations, reenforcement of 
higher harmonics, disintegration from 
brush discharge; bugs, dirt, depreciation 
from use, and so on. 

At the same time as stated above, all 
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the elements are present on the line which 
could produce the effects of the laboratory 
tests. For example, although the total 
distributed capacity and the total induc- 
tance of a transmission line may be such 
as to give a low value of proper frequency, 
a higher frequency is possible by segmen- 
tal oscillations on the line, as on a violin 
string; or a local circuit may be formed 
of small capacity and inductance, or high 
frequency may come from a neighboring 
spark, an arc, or cloud lightning. The 
range of frequency which must be con- 
sidered in lightning protection lies between 
zero frequency (direct current) to about 
one billion cycles per second. Within this 
range there are certain values of frequency 
which may be counted on as absent; such, 
for example, are the frequencies between 
zero and the generator periodicity, and 
also those frequencies lying between the 
odd multiples of the generator frequency 
extending over a considerable range above 
the normal frequency. 

The quantities of electricity involved 
vary from an immeasurably small quantity, 
through the range of comparatively small 
quantities tied up at different points of 
the transmission circuit in the form of 
electromagnetic and electrostatic energy, 
into the range of comparatively large quan- 
tities involved in line-current flow over 
an arrester subsequent to the passage of 
the electrostatic spark. Up to the time 
the line current starts, the energy involved 
is inconsiderable, but the power is usually 
enormous. The successful arrester must 
be arranged to discharge this energy at 
its natural maximum rate of discharge. 
Any restriction of power increases the risk 
of high-potential strains. 

On the other hand, when generator cur- 
rent follows, the almost incompatible con- 
dition of restricted power and energy must 
be introduced. The necessity for the rapid 
restriction of the passage of the generator 
power will become more evident when the 
laws governing the conditions of non-are- 
ing qualities of metals are considered. This 
part of the subject, including methods 
of tests, will be taken up later. 

Summarizing: the factors of immediate 
interest are the rise of potential, the quan- 
tity of lightning electricity, the proper 
frequency of discharge, the frequency of 
recurrence of the lightning stroke, the 
power of the lightning stroke, the power 
and energy of the generator discharge. 
“PROTECTIVE APPARATUS FOR LIGHTNING 

AND STATIC STRAINS.” 
BY H. C. WIRT. 

The effect of lightning discharges de- 

pends upon the frequency and volume of 
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current. In the case of those arresters 
using series resistance, it is apparent that 
the voltage rise around the resistance may 
be considerably dependent upon the 
amount of current passed, and this voltage 
rise is independent of the retardation ef- 
fected by the so-called skin effect. The 
author’s observation has been that arrest- 
ers employing series resistance sometimes 
fail to protect the apparatus. He believes 
this is due to the rise of voltage around 
the resistance, together with the skin ef- 
fect. By making the resistance. low, the 
rise of voltage due to the resistance can be 
reduced. 

These three papers were discussed 
jointly. The discussion was opened by 
Dr. Steinmetz, who said the problem of 
lightning protection is becoming more im- 
portant. We must not expect to protect 
a system as a whole, but we should try 
to protect the station apparatus. The 
electrical features are most important and 
it is essential to have the lines but little 
exposed to lightning. The problem should 
be taken up before any line work is done 
and a route selected which is but little 
exposed. Avoid isolated hills and look 
for signs of lightning strokes, such as 
shattered trees. This survey is generally 
neglected. Next in importance comes the 
line construction. He believed the best 
protection is a wire of good conductivity, 
carried above the line wires and grounded 
at frequent places. Barbed wire is not 
reliable, ag it is too light. A steel cable 
carried from pole to pole and drawn tauter 
than the line wires is good and acts also 
as a stay. Money put into long poles for 
this purpose is well invested. Dr. Stein- 
metz explained how a circuit containing 
distributed capacity and inductance in 
series and which is shunted by a similar 
arrangement can cause an uneven distribu- 
tion of potential at the gaps of a multi- 
gap arrester and thus cause a progressive 
breaking down of the gaps. The same 
theory explains long lightning discharges 
without the assumption of infinite volt- 
ages. 

P. H. Thomas, New York, showed dia- 
grams illustrating the relations between 
the inductance and the number of gaps 
necessary to extinguish the are when the 
current of the discharge is constant. The 
greater the inductance the more gaps are 
required. For this reason a series resist- 
ance is helpful, as it limits the current 
which can flow through the arrester. Mr. 
Osgood’s paper merely indicates that the 
resistance used was too large. Laboratory 
tests are good, as they suggest methods of 
attacking the practical problems. High- 
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frequency effects can be ruled out, asthe 


energy involved is small. The discussion 


was participated in by G. B. Taylor, Sche- 
nectady; N. J. Neall, P. M. Lincoln, Pitts- 
burg; F. A. C. Perrine, New York, and 
C. F. Scott, Pittsburg, who pointed out 
the difficulty of collecting data on light- 
ning troubles—the danger that solutions 
of the problem at one place might not be 
suited to other localities. Credit was given 
to theorctical discussions of the subject 
presented in earlier years and to the 
pioneer workers in this important field. 
The choke coil has done all it was .ex- 
pected to do. Grounding the protecting 
wires reduces the strain on the lightning 
arresters. Steinmetz’s plan can not always 
be followed, as in mountainous districts 
the storms frequently follow the valicys 
where the line must run. Mr. Osgood said 
that lightning is the only problem which 
has not been brought under control. Mr. 
Creighton said the oscillograph is useless 
for research in this field, as the frequency 
of the damaging discharges is too high to 
be followed. 

In the absence of Chairman F. B. 
Crocker, of the standardization committee, 
C. F. Scott presented the report. As no 
discussion had been received through let- 
ters as requested, he recommended that 
the report be referred back to the com- 
mittee with instructions to re-report to 
the board of directors, who should be au- 
thorized to accept it. Some discussion 
arose as to the advisability of doing this. 
Certain features of the report were eriti- 
cised. Replying, Messrs. Scott and Stein- 
metz said that the report as it stood was 
not final, that all discussions submitted 
would be carefully considered, but if ac- 
tion were not taken now a year’s delay 
would result. 

A motion is accordance with Mr. Scott's 
recommendation was finally adopted and 
the meeting adjourned until Wednesday, 
when all the remaining papers were taken 
up. 

On Tuesday afternoon the works of 
Allis-Chalmers Company, at West Allis, 
were visited, special cars being run out for 
the visitors, lunch being served at the 
works. 


WEDNESDAY, MAY 30-—MORNING SESSION. 
The session on Wednesday morning was 
called to order at the University Building. 
W. L. Waters, Milwaukee, Wis., read his 
paper entitled “Shunt and Compound- 
Wound Converters for Railway Work.” 


In a direct-current circuit it is often aD 
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advantage to have a system which is, to 
a great extent, self-regulating as regards 
voltage. A series winding on the gener- 
ator field coils tends to make the voltage 
at the generator terminals rise as the load 
comes on the machine. This rising tend- 
ency is used to counteract txe increasing 
voltage drop in the feeders and mains, due 
to increasing load. By changing the series 
winding on the generator the rising tend- 
ency of the terminal voltage can be varied 
to almost any extent. 

In a synchronous converter the ratio 
of the voltages at the terminals of the 
sides of the machine is approximately con- 
stant and independent of the load on the 
machines or the magnitude of the exelta- 
tion—that is; when transforming from al- 
ternating current to direct current, the di- 
rect-current terminal voltage bears an al- 
most constant ratio to the alternating- 
current terminal voltage under all condi- 
tions; so the only way of varying the di- 
rect-current terminal voltage is to vary the 
alternating-current voltage supplied to the 
machine. Assuming that approximately 
constant voltage is supplied at the gener- 
ator end of the alternating-current feeders, 
and that the circuit between the generator 
and the synchronous converters contains 
sullicient inductance, then the voltage at 
the synchronous converter end of the al- 
ternating-current line can be raised or low- 
ered by introducing a leading or a lagging 
current into the system. By putting 4 
series winding on the magnets of the con- 
verter, the excitation of the machines will 
be increased as the load comes on, and a 
leading current approximately proportion- 
al to the load introduced in the alternat- 
ing-current system. This will tend to raise 
the alternating-current voltage. By means 
of this system a synchronous converter 
can be compounded in a manner similar 
to that employed for compounding a di- 
rect-current generator. 

Unfortunately, this system presents a 
number of disadvantages in practice. A 
series winding is needed on the converter 
Inagnets, artificial reactance coils are prac- 
tically always needed to insert in the 
alternating-current line so as to bring its 
reactance up to the required value, and 
there is need for extra switchboard ar- 
rangements. This means increased com- 
plication and cost and a loss of efficiency. 
A compound-wound converter costs about 
seven or cight per cent more than a shunt- 
wound converter. Reactance coils usually 
cost about five per cent of the cost of the 
converter. The efficiency of the system is 
lowered probably one to two per cent. 

To overcompound a converter and to 
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change the voltage at the direct-current 
side means that the magnetic flux in the 
field magnets of the converter must change. 
There is often a considerable time lag, 
and the result of this is that the load is 
varying quickly. The voltmeter needle is 
kept wandering aimlessly about the scale, 
indicating anywhere, say, from 500 to 650 
volts, the voltage apparently not having 
any relation to the load on the machine. 

Probably the best system for general 
work is to have shunt-wound converters, 
standard transformers and no reactance 
coils. Somewhat overexcite the converter 
so as to keep the power-factor a leading 
one at all times, and then leave the ma- 
chines to take care of themselves, only 
adjusting the excitation in case they fail 
to divide the load properly. 

In the case of a large station the voltage 
drop is small and the tluctuations in load 
are unimportant. 

In the case of some substations the volt- 
age will vary with the load on account 
of the feeder drop. The direct-current 
voltage will be high on light loads and 
will fall on full load. For a line with 
substations at various points this 1s an 
ideal condition. When the load is light 
on such a system it will mean that most 
of the load on the system is being carried 
by other stations. The voltage will then 
be high at the lightly loaded station and 
lower at the more heavily loaded station. 
The lightly loaded station will tend to 
help out the heavily loaded one, resulting 
in ideal conditions—a tendency to dis- 
tribute the load proportionately between 
the stations at all times. 

J. B. Taylor, Schenectady, N. Y., did 
not agree with the conclusions arrived at 
by the author. For large cities the shunt 
rotary might do, but for smal] systems 
the compound rotary was valuable. It 
does not cost much more, and it does not 
aifect the efficiency to any extent. The over- 
excited rotary converter also compounds 
the generator, which is beneficial. The 
transformers take the place of, inductance 
coils. g | 

P. M. Lincoln, Pittsburg, Pa., agreed 
with Mr. Taylor and pointed out'that cer- 
tain large systems, notably the “Manhat- 
tan elevated system in New York city, 
have changed over from shunt to com- 
pound rotary converters. | 

Mr. Waters, in replying, held to his 
opinions as expressed in the paper, and 
said that the increase in cost amounts 
to six or seven per cent. The losses are 
Increased, and the use of transformers as 
inductances calls for special design. The 
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tendency, he thinks, will be toward the 
simpler shunt machine. 

The paper entitled. “The Self-Synchro- 
nizing of Alternators” was read by Mor- 
gan Brooks, Urbana, III. | 


Steinmetz has shown that the synchro- 
nizing power of the current that may cir- 
culate between two machines in parallel 
under the normal condition of equal volt- 
age depends upon a lagging current due 
to the inductance of the short-circuit path 
through the armatures of the alter- 
nators. 

To retain this lagging current and its 
desirable effect, the impedance to be con- 
nected in series between the machines 
should be highly inductive. The authors 
tried various inductances, such as trans- 
former coils and are lamp regulators, but 
with indifferent success. If enough induc- 
tance was used to prevent too great an 
impulsive rush of current, the synchro- 
nizing current desirable at slight phase 
differences was too weak. If the induc- 
tance was adjusted to get fair synchro- 
nizing power, it was not safe to throw 
the switch at a very much greater angle 
of phase difference than without it. The 
range of safe angle was, however, perhaps 
doubled. 

Pure resistance was next tried, result- 
ing in loss of synchronizing power, since 
the circulating current did not have the 
required lag. The use of condensers in 
series confirmed the theory above outlined, 
for the alternators now assumed the 180- 
degree phase relation and retained it with 
such persistence as to suggest easy syn- 
chronizing by using a reversing switch to 
connect the machines together in the zero 
phase relation. At this point it was proved 
by experiment that it was a simple mat- 
ter to synchronize two alternagors through 
the armature of a third alternator not 
running, and then by bringing this third 
machine up to synchronous speed, to ob- 
serve that it automatically fell into step, 
forming a delta-connected, three-phase sys- 
tem. 

Having control of the synchronizing an- 
gle at the 180-degree and the 120-degree 
positions, it was felt that some way to 
secure the desired zero angle must be 
available. | 

A final idea of trying an induc- 
tance without any iron core came op- 
portunely. A trial met with flattering 
success, and by adjusting the amount of 
inductance it was found that for a seven 
and one-half-kilowatt machine a value 
limiting the maximum current to about 
half its full-load amperes seemed the best, 
having due regard to objectionable reac- 
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tion upon the system as well as to syn- 
chronizing effect. 

The experiments were tried at sixty- 
evcle frequency, and the results were all 
that could be desired. The switch paral- 
leling the two machines could be closed, 
while the machine to be brought into step 
was at a standstill, and then, with ap- 
proximate excitation, it could be started ; 
and on reaching synchronous speed it 
would automatically fall into step smooth- 
ly and with unexpected force, when the 
excitation could be adjusted and the in- 
ductance cut out. 

There was no discussion on this paper, 
and the paper by Charles F. Burgess and 
A. Hoyt Taylor, Madison, Wis., entitled 
“Magnetic Properties of Electrolytic 
Iron,” was read. 

Iron which has been deposited elec- 
trolytically from an aqueous solution is 
not necessarily a definite product, but 
varies in chemical composition and physi- 
cal constitution, depending upon the ad- 
justment of various factors which govern 
the deposition. High purity is a property 
frequently ascribed to electrolytic iron, and 
it is probably a fact that by no other means 
can iron be purified to as high a degree 
as is possible by the electrolytic method. 
It is safe to say that absolutely pure 
iron has never been produced, either elec- 
trolytically or by any other method. 

Magnetic viscosity is usually found in 
rather soft steels of low coercive force, or 
even in many samples of soft iron. 

Dr. Steinmetz related some of his work 
with non-ferric magnetic alloys. These 
contained manganese and gave surprising 
results, certain of them being strongly 
magnetic. They behave oppositely to iron, 
as hardening makes them better magneti- 
cally. Manganese seems to be a magnetic 
metal which is normally in an unmng- 
netized condition. When alloyed with 
aluminum, zine or tin this property be- 
comes evident. Dr. Steinmetz thought that 
our ideas upon magnetization were chang- 
ing. | l 

D. C. Jackson, C. F. Scott, W. L. R. 
Emmet and Mr. Weinsheimer entered into 
the discussion, pointing out the possible 
value to the electrical art of the large 
amount of work that Dr. Burgess had done. 

The paper by Dr. Edwin F. Northrup, 
entitled “Measurement of Temperature by 
Electrical Means,” was then read. 

Electrical resistance thermometry is pos- 
sible because very many electrical con- 
ductors change in resistance with change 
of temperature in a perfectly definite man- 
ner. The percentage change in resistance 
of the pure metals with temperature is a 
larger change than the percentage change 
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in volume of gases, and over twenty-two 
times as great as the volume change in 
mercury. Thus, the coefficient of expan- 
sion of nitrogen gas is 0.0036738, and of 


mercury, 0.000180; while the coefficient 


of increase of resistance of pure nickel 
is about 0.0041 per degree centigrade be- 
tween zero and 100 degrees centigrade. A 
change in electrical resistance can be meas- 
ured with greater ease and far greater 
precision than a change in volume of a 
liquid or gas. A change in either a high 
or low electrical resistance can very easily 
be measured when it is one part in a mil- 
lion. In the use of the bolometer, where 
the electrical resistance method of measur- 
ing temperature is carried to its greatest 
delicacy, temperature changes as small as 
one ten-millionth of a degree centigrade 
are said to be easily detected. 

The feature of paramount importance in 
the use of electrical resistance thermome- 
ters is the constancy with which they main- 
tain their calibration. This subject has 
received considerable attention, especially 
in the case of thermometers made of plati- 
num wire, and the results observed have 
proved the entire reliability of this mate- 
rial for temperatures not exceeding 800 
degrees centigrade or 1,000 degrees centi- 
grade. It is highly probable that other 
materials will behave in an entirely regular 
manner if not subjected to too high tem- 
peratures. 3 

The best material of which to construct 
a resistance thermometer depends upon 
the temperature range to be measured ¢ 
well as upon the physical qualities of the 
available materials. Constancy of com- 
position and other practical considerations 
seem to limit the choice to a few metals, 
usually in the form of wire. The metal 
which has received the most study is plati- 
num. It can be used over a very wide 
temperature range, and can be obtained 
under the name of Hereus platinum in a 
state of great purity. This material an- 
swers every requirement of resistance ther- 
mometry, except that it is very costly. A 
substitute for platinum should therefore 
be sought and used where it will serve as 
well. This substitute should be inexpen- 
sive and obtainable in a pure state. It 
is desirable that it should have a high 
specific point, with a large temperature co- 
efficient. It should be non-oxidizable under 
usable conditions and withstand a high 
temperature without deterioration or per- 
manent alteration in resistance. 

An examination of the pure metals shows 
that these conditions are best met, by 
nickel. The writer has had many ther- 
mometers constructed of this wire for ten- 
peratures ranging from forty degrees centi- 
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grade to 300 degrees or 400 degrees centi- 
grade. Conclusive experiments made to 
determine the availability of nickel for 
high temperatures would be very useful. 


_ It has a higher coefficient than the purest 


platinum, nickel being about 0.0041 per 
degree between zero degrees centigrade and 
100 degrees centigrade, and pure plati- 


num 0.0039, and commercial platinum but ` 


about 0.002. The specific resistance of 
pure nickel and pure platinum is in the 
ratio of about 933 to 1,000. 

A determination of the temperature co- 
efficient of the metallic elements usually 
offers a very delicate test of their purity, 
and specimens of nickel and platinum 
which show a low temperature coefficient 
can positively be considered as impure 
and inferior for use in resistance ther- 
mometers. 

Another test of interest, especially on 
wires intended for use in thermo-couples, 
is to attach the two ends of a short length 
to the terminals of a very sensitive gal- 
vanometer andto pass a flame along the 
wire. If the galvanometer gives positive 
and negative deflections of considerable 
magnitude, the wire may be known to be 
unhomogeneous and liable to have parasitic 
currents set up in it when exposed to high 
temperatures. A pure nickel and a pure 
platinum wire should show little of this 
effect. The paper takes up in detail meth- 
ods of reading resistance thermometers, 
describes the slide wire bridge method, the 
use of dial or decade Wheatstone bridges, 
and the Kelvin double bridge method. Di- 
rect deflection methods of measuring phys- 
ical quantities as well as temperatures, 
depending, as they do, upon the calibra- 
tion of a scale, seldom have the precision 
of zero methods. They possess, however, 
the advantage of better showing the varia- 
tions as they occur in changing quanti- 
ties, while no manipulative action is re- 
quired on the part of the observer. Recog- 
nizing this principle, the author has de- 
signed an instrument which will read tem- 
peratures as readily as a voltmeter reads 
volts. 

The instrument can be called a ratio- 
meter, because it measures by direct de- 
flection ‘the ratio of an unknown to 8 
known quantity, irrespective, within wide 
limits, of the operative current used. Thus 
the ratio may be that of an unknown to 
a known resistance, when the instrument 
becomes a deflection ohmmeter ; or a capat- 
ity reactance to a resistance, when it can 
be used as a speedometer; or, as in the 
present case, a resistance which changes 
with temperature to a fixed resistance when 
it serves as a direct-reading deflection 
thermometer. 


TS TC. E o 


June 2, 1906 


The paper concludes with a chapter on 
methods of measuring temperatures by 
means of thermo-couples. 

‘Replying to a question, Dr. Northrup 
said that there should be no difficulty in 
constructing an instrument for studying 
high-temperature steam. 

Dr. C. P. Steinmetz offered a resolution 
authorizing the president to appoint a com- 
mittee to look into the advisability of 
drawing up a code of ethics for the In- 
stitute. If it seemed desirable after con- 
sideration, this committee should proceed 
to draw up such a code and submit it to 
the Institute for approval. The motion 
was carried, D. C. Jackson seconding, and 
C. F. Scott speaking in favor of the 
motion. 

The paper entitled “The Educational 
Value of an Electric Test Car,” by Thomas 
M. Gardner, was read by M. K. Akers. 

The paper describes the interurban test 
car of the University of Illinois. This 
car is operated jointly with the Illinois 
Central Railroad, and was used when the 
exhaustive investigations for the electrifi- 
cation of the New York Central & Hudson 
River Railroad were made not long since. 
The knowledge acquired from these sources 
has been of much value, both educational- 
ly and commercially. 

D. C. Jackson did not think such a 
car of much value as instructional appa- 
ratus, but it is of value as it allows work 
to be done, and results to be made public 
which otherwise would not be possible. It 
also brings the students into contact with 
the practising engineers, which is of much 
value. 

The paper by Edwin J. Prindle, entitled 
“The Art of Inventing,” was read. 

Dr. Steinmetz did not agree with Mr. 
Prindle. The true work of the inventor 
lies not in working upon new devices, but 
in taking old discoveries and making them 
of use to the world. After this has been 
done, if he finds certain features of his 
method are new, he patents them. Credit 
should be given to the person who brings 
up the problem. 

Mr. Prindle did not agree with Dr. 
Steinmetz, believing that there is great 
value in direct invention. 

C. F. Scott then discussed the relations 
of local sections to the Institute, quoting 
the opinions reached at an informal din- 
ner. 

Kempster B. Miller, Major G. O. Squier, 
Dr. Steinmetz and Dr. Samuel Sheldon 
took part in the discussion, urging the 
local sections to greater efforts and to 
depend more upon themselves. The sec- 
tions will, however, receive all the support 
they can ask for from the Institute. 
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WEDNESDAY, MAY 30—AFTERNOON 
SESSION. 


The first paper at the Wednesday after- 
noon session was by Dugald C. Jackson, 
entitled “Economies Derivable from the 
Use of Relatively Small Water Powers of 
Low Head in the Middle West.” 

The author described the electrice light 
company of Janesville, Wis., a city of 
about 15,000 inhabitants. The situation 
in Janesville was taken for the subject 
of this paper because of the unusual fact 
that the company has been able to utilize 
three separate water powers, two of which 
are used for continuous service and the 
third for peak-load service. 

The paper by Percy H. Thomas, New 
York city, entitled “Some Fundamental 
Characteristics of Mercury Vapor Appa- 
ratus,” was read. 

Dr. Steinmetz agreed with the author’s 
statements, but disagreed with the explana- 
tions. The phenomena described are com- 
mon to various kinds of arcs, and there 
is no necessity for bringing up new ideas. 
Taking up the paper in detail, he said 
that the various features are not peculiari- 
ties of the mercury arc. He thought the 
explanations rather metaphysical, which 
did not appeal to him. He did not accept 
the ionic theory, as he thought that it 


was something of a fad. Accurate photo-. 


metric comparisons of lamps giving differ- 
ent colors can be made with the paraffine 
photometer properly used. There 1s no 
limit to the amount of power which can 
be converted in the mercury rectifier. 

H. C. Wirt said that the mercury recti- 
fier was giving good service in are light- 
ing. 7 

Mr. Thomas, in reply, said that whil 
there was a similarity in all arcs, there 
was actually a difference, as there is a 
resistance at the surface of the mercury 
which is not found elsewhere. Sometimes 
metaphysics are helpful. He had experi- 
enced no difficulty in getting good con- 
cordant photometric readings, but these 
did not give results of practical value. The 
rectifier is a most useful device. 

The paper by Charles M. Heminway, 
entitled “Safety Devices for Steam En- 
gines, Turbines and Motors,” was read by 
title. 

W. L. R. Emmet pointed out the neces- 
sity for using safety devices on turbines, 
as the moving parts are not visible. He 
described certain devices used for this pur- 
pose, and stated that turbines are as safe 
in operation as rotary converters. 

The paper by David B. Rushmore, Sche- 
nectady, N. Y., entitled “Electrical C'on- 
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nections for Power-Houses,” was read by 
title. There was no discussion on this 
paper. 

The paper by Edwin R. Weeks, entitled 
“Some Notes on the Lighting of Church- 
es,” was read by A. S. McAllister. 

There was no discussion on this paper. 

On Wednesday evening there was a trip 
to Whitefish bay by special trolley cars. 

Thursday was given up to visits to in- 
dustrial plants. W. H. B. 


New York and Brooklyn Telephone 
Companies to Make Sweeping 
Reductions in Rates. 

A reduction in telephone rates, to go 
into effect on July 1, has been announced 
by U. N. Bethell, vice-president of the 
New York Telephone Company, carrying 
with it reductions for service in the terri- 
tory covered by the New York & New Jer- 

sey Telephone Company. . 

After July 1 the charge to message-rate 
subscribers in the boroughs of Manhattan 
and the Bronx will be $48 for 600 local 
messages instead of $60 as at present. The 
pay station charge will be five eents instead 
of ten cents. The pay station charge 1m 
Brooklyn will also be five cents, and there 
is a reduction all along the line to the 
more remote points in the entire urban 
territory served by the New York Tele- 
phone Company and the New York & New 
Jersey Telephone Company. 

The rate from Manhattan to Brooklyn 
and all other nearby points will be ten 
cents, and to Staten Island fifteen cents 
instead of twenty and twenty-five cents. 
The highest rate between the most widely 
separated points, such, for instance, as Tot- 
tenville, Staten Island, and the northern 
end of the Bronx, will be twenty cents. 
In addition to this, discounts of from 
twenty to forty per cent will be allowed to 
large users of the interborough service, 
making the actual cost from six to twelve 
cents. A reduction in the rentals of the 
extension telephones will also be made to 
private branch exchange subscribers. After 
July 1 the rate will be $6 a year each, flat, 
instead of $12, $9 and $6, as at present. 
The rates for auxiliary lines, tie lines, 


extension stations, extension lines and pri- 
vate lines will be modified and reduced. 

Work on enlargement to make possible 
these reductions has been going on for the 
past six months, and the New York Tele- 
phone Company has spent $4,500,000 on 
construction, as against $1,500,000 in the 
corresponding six months of the previous 
year. 

One of the most important phases of the 
new schedule is the extension of the range 
of local messages, which are to be sent 
under reduced rates. The territory covered 
is divided into overlapping zones. 
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The Twenty-ninth Convention of the National Electric Light Association. 


ROM present indications the twenty- 

F ninth convention of the National 

Electric Light Association, to be 

held at Atlantic City, N. J., June 5-8, 1s 

destined to be one of the most successful 
ever held. 

Reservations at the leading hotels indi- 
cate that a very large gathering will as- 
semble, and the titles of the papers indicate 
a series of timely and valuable discussions. 

Stronger than ever, this year, will sound 
the notes of commercialism as apart from 
the purely technical. During the winter 
the work of, developing a cooperative 
scheme of working together of manufac- 
turing interests in the matter of con- 
cordant and business-getting publicity has 
been going on, and this will undoubtedly 
arouse unusual enthusiasm during some of 
the sessions. 

The associate members, the manufac- 
turers, are planning an elaborate exhi- 
bition, and the extensive sweep of Young’s 
Pier, it is announced, will hardly hold the 
representations that will greet the visitors 
on the opening day. 

Apart from the business sessions and the 
exhibits, a series of entertainments will be 
arranged, and as Atlantic City is famous 
for an amusement and recreation resort, 
there will be such features without end. 

The local members have been working 
hard to ensure a comfortable and well-ar- 
ranged convention. Mr. H. T. Hartman, in 
behalf of the Atlantic Electric Light and 
Power Company, has arranged a special 
rate for lighting current for exhibitors and 
the members of the local committee have 
promised evefy aid possible. 

The following programme has been an- 
nounced : 


TUESDAY, JUNE J—FMST SESSION, 10 A. M. 


Address of welcome, by the governor of 
the state of New Jersey, or the mayor of 
Atlantic City. 

President's address, by W. H. Blood, Jr., 
Boston, Mass. 

Announcements—“Report of Committee 
on Progress,” by T. Commerford Martin, 
New York; “Magnetite Arcs and Mercury 


Atlantic City, N. J., June 5 to 8. 


Rectifiers,’ by W. S. Barstow, Portland, 
Ore.; “Flaming Arcs,” by Louis B. Marks, 


New York. 


SECOND SESSION, 2 P. M. 

“Report of Steam Turbine Committee,” 
by W. C. L. Eglin, chairman, Philadel- 
phia, Pa. 

“Fuel Economy,” by J. H. Hallberg, 
New York. 

“Mechanical Refrigeration,” by John 
Myer, Philadelphia, Pa. 

“Electric Heating,” by James I. Ayer, 
Cambridge, Mass. 

“Line Construction for Overhead Light 
and Power Service,’ by Paul Spencer, 
Philadelphia, Pa. 

WEDNESDAY, JUNE 6—TITIRD SESSION, 

10 A. M. 

“Business-Getting Methods,” ‘iy F. W. 
Frueauff, Denver, Col. 

“How to Make a Small Electric Plant 
Pay,” by D. F. McGee, Red Oak, Ia. 

“Some Methods Used in Securing and 
Retaining Business,” by Mathias Turner, 
Cleveland, Ohio; N. T. Wilcox, Lowell, 
Mass. ; “Ceo N. Tidd, Marion, Ind.; R. S. 
Wallace, Peoria, Ill.; Geo. B. Tripp, Colo- 
rado Springs, Col. ; Leon H. Scherck, Bir- 
mingham, Ala. 

“Free Installation of Electrice Signs,” 
by John F. Gilchrist, Chicago, Il. 


FOURTIL SESSION, 2 P. M. 


“Profitable Cooperation,” by J. Robert 
Crouse, Cleveland, Ohio. 

“Report of Committee to Cooperate with 
Lamp Manufacturers on Advertising,” by 
Paul Spencer, chairman, Philadelphia, Pa. 

“Grounding Secondary Alternating-Cur- 
rent Services,” by Sidney Hosmer, Boston, 
Mass. 

“Report on Protection from Lightning 
During 1905,” by Alex Dow, chairman, 
Detroit, Mich. 

“Report of Committee on the Fire 
Hazard of Electricity,” by H. C. Wirt, 
chairman, Schenectady, N. Y. 

THURSDAY, JUNE,7—FIFTIL SESSION, 

10 A. M. 

“Maintenance and Calibration of Serv- 
ice Meters,” by Wm. Bradshaw, Pittsburg, 
Pa. 

“Comparison of Direct Current and In- 
duction Motor Loads,” by L. E. Bogen, 
Milwaukee, Wis. 

“Alternating-Current Systems of Disiri- 
bution and Their Automatic Regulation,” 


by C. W. Stone, Schenectady, N. Y. 


“Alternating-Current Elevators,” by W. 
Noble Dickinson, Jr., New York. 

“Modern Switchboard Practice with 
Particular Reference to Automatic De- 
vices,” by E. M. Hewlett, Schenectady, 
No Y: 

“Control of Meters on Electric Light 
and Power Circuits,” by H. D. James, 
Pittsburg, Pa. 


SIXTH SESSION, 8.30 P. M. 


“The Meaning and Proper Treatment of 
the Agitation for Municipal Ownership of 
Pubhe Utilities,” by Everett W. Burdett, 
Boston, Mass. 

FRIDAY, JUNE 8—SEVENTH SESSION, 

10 A. M 

“New I]luminants,” by Professor H. E. 
Clifford, Boston, Mass. 

“Higher Efficiency Incandescent Lamps 
in Central Station Service; Their Value 
and Effect and the Policy Therefor,” by 
F. W. Willcox, Harrison, N. J. 

“The Edison System of Southern Cali- 
fornia,” by R. H. Ballard, Los Angeles, 
Cal. 

“Design and Manufacture of Hydroelec- 
tric Installations as a Whole,” by E. F. 
Cassell, Milwaukee, Wis. 

“Question Box and Wrinkles,” by Paul 
Liipke, Trenton, N. J. 

EXECUTIVE SESSION FOR CLASS A AND B 
MEMBERS ONLY—8 P. M. 

Report of executive committee; report 
of secretary and treasurer. 

“Laws of the Different States Governing 
Theft of Current,” by E. H. Davis, Will- 
lamsport, Pa. 

“Methods of Current Theft,” by C. T. 
Mordock, Terre Haute, Ind. 

“Sliding Scale Method of Public Regu- 
lation,” by W. H. cence Jr., Boston, 
Mass. 

“Report of Committee on Rates and 
Costs,” by C. L. Edgar, chairman, Bos- 
ton, Mass. 

“Report of Committee on Standard 
Rules for Electrical Construction and Op- 
eration,” by E. H. Davis, chairman, 
Williamsport, Pa. 

“Report of Committee on Public 
Policy,” by Arthur Williams, chairman, 
New York. 

“Report of Committee on Relations Be- 


tween Manufacturers and Central Station - 


Companies,” by Henry L. Doherty, chair- 
man, New York. 
Election of officers. 
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Electric Railway Engineering Preliminaries. 


sumed such extensive proportions 

during the past few years as prac- 
tically to eliminate all “rule-of-thumb” 
engineering methods. Such problems are 
now considered from an engineering 
standpoint. They are solved on a per 
capita basis, with a view to the probable 
annual revenue per unit of population 
served. A schedule is prepared to accom- 
modate the traffic most economically and 
then the electrical features are approached. 
These embrace questions of motor capac- 
ity, location and magnitude of power- 
house, location of substations, feeder cal- 
culations and construction. Throughout 
the solution of the problem, the elements 
of reliability of service, the safety of pas- 
sengers and the schedule speed are con- 
sidered primarily, with reference to the 
road’s probable earning capacity. Such 
other elements as first cost, maintenance, 
and operating expenses are considered with 
a view to earning a suitable revenue upon 
the original investment. 

Electric railway problems are usually of 
two kinds, those relating to improvements 
or extensions of existing systems and thosc 
relating to new systems. The latter are 
more difficult of solution than the former 
as they involve the careful consideration 
of a number of variables. A new problem 
may be taken up in the order indicated 
by the following table: 


TABLE OF CONSIDERATIONS. 


. Population of community under con- 
sideration ; probable future growth of com- 
munity; determination of miles of track 
which the community can economically 
support; riding habit; gross income per 
year; car-miles to be operated per year; 
determination of number of cars; passen- 
gers per car per day; number of miles per 
car per day; number of trips per car; size, 
type, seating capacity of cars; determina- 
tion of motor capacity; graphic time 
tables; speed time and energy curves; ef- 
fective current values; tonnage tables; 
load diagrams; total load diagrams; elec- 
trical centre of gravity of track sections; 
electrical centre of gravity of load of en- 
tire system ; locate main power-house ; lo- 
cate substations; feeder calculations; con- 
struction data. 


POPULATION OF COMMUNITY UNDER CON- 
SIDERATION. 


The population of small communities 
may readily be ascertained and statistics 
are often issued bearing on the popula- 


E LECTRIC railway problems have as- 


By Sydney W. Ashe. 


tion of larger cities. As an illustration 
tables 1, 2, 3 and 4, showing the relation 
of traffic and trackage to population in a 
number of urban centres in the United 


States are here inserted from the United 
States Census Reports on Electric Rail- 
ways for 1902, compiled by S. N. D. 
North. 


TABLE I—SHOWING RELATION OF TRACKAGE AND TRAFFIC TO POPULATION 
IN GROUPS OF URBAN CENTRES, 1902. 


(ee SS SS SS SSS SS eee 


| ; | Twenty-nine | Forty-six 
; All Centres of Selected Selec 
| All Centres 100,009 but Centres of | Centres of 
over cepa under 500,000 | 25,000 but Less than 
Population. Population. | under 100,000 25,000 
Population. | Population. 
Total population served .......+..s+-- 10,274,470 5,380,647 1,258,615 718,254 
Number miles of track.........-.+e08- 4,998.89 3,559.82 951.93 485.95 
Miles of track per 1,000 of population.. 0.49 0.66 0.76. 0.68 
Number of passengers ........- vescees! 2,456,542,270 | 994,327,853 135,842,312 | 49,179,495 
239.1 187.7 107.9 68.5 


Number of rides per inhabitant....... ; 


TABLE II—SHOWING RELATION OF TRACKAGE AND T j 
ES WITH POPULA LESS THAN 25,000, 1902. 


URBAN CENTR 


t 


; Population 
Name of Centre. | ot 
| Centre. 
| 
e oe A S oo 
Fort Smith, ArK........ssessss.so | 11,587 
Riverside, Cal. ........-- TEE 7,973 
San Diego, Cal......ssesssesees... | 17,700 
Santa Barbara, Cal..........+..:: 6,587 
New London, Ct...........-+-2e-: 17,548 
Stamford, Greenwich, Ct......... | 18,417 
Pensacola, Fla. ........0.eceeceees 17,747 
Athens, Ga. .........0ecee. Js anaes | 10,245 
Alton, North Alton, Upper Al-: 

ton, Ill. cc aiicca ce bees 8a seat ores 17,487 
Cairo; Ill, acssiaccndeeuccdexa cess 12,566 
Kankakee, Bradley, Bourbonnais, 

I oc Set wade hein oe ewe ne '  . 15,708 
Vincennes, Ind. ......----.eseeee- 10,249 
Burlington, Iowa ....-.-...--++++: 23,201 
Muscatine, Iowa ....------eeeeees ' 14,073 
Ottumwa, Towa .......-eeeeeeeee 18,197 
Atchison, Kan. ..........-eeeeees 15,722 
Wichita, Kan. ..........-2eeeeees 24,671 
Shreveport, La. ....ssssssssesere. 16,013 
Biddeford, Saco, Me......-...++-- 22,267 
Benton Harbor, St. Joseph, Mich. 11,717 
Marquette, Mich. .......----ee+-: 10,058 
Menominee, Mich. .......--ssee+:: 12,818 
Vicksburg, Miss. .....-.-.-eeeeee: 14,834 
Springfield, Mo. ..........-.-+-:: 23,267 
Great Falls, Mont. ........-.-+++-- 14,930 
Concord, N. H. ....---seeeceerers 19,632 
Laconia, N. H. ......--eeeeeeesees 8,042 
Long Branch, Deal, Allenhurst, 

Asbury Park, Bradley Beach,| . 

Neptune City, Belmar, N. J....- 16,148 
Perth Amboy, Metuchen, N. J..... 19,485 
Dunkirk, Fredonia, N. Y........-- 15,743 
Kingston, N. Y.......--seeeeeeees 24,535 
Ogdensburg, N. Y......-.+-++0++: 12,633 

. Ashtabula, Ohio .......-..-ee0ee- 12,949 
Lima, Ohio ........ cece eee eens 21,723 
Tiffin, Ohio ........ cee eee ee eons 10,989 
Zanesville, Ohio .......-eeeeeeeeee 23,538 
Sayre, Athens, Pa., Waverly, N. Y. 9,481 
Tarentum, New Kensington, Pa.. 10,137 
Greenville, S. C........ceeeeeccees 11,860 
Austin, Tex. ......ssssecssesecsee 22,258 
Waco, Tex. ....sssssossosesosees: 20,686 
Ogden, Utah .......-..-- seer eeeee 16,313 
Burlington, Winooski, Vt......--.- 22,423 
Everett, Wash. .....-..--ceeeeeee 7,838 
Ashland, WIS. ......-e.eceeeceees 13,074 
Janesville, Wis. .........cceeeeees 13,185 

Totals 665.656 so 0a sa ekeeed 718,254 


10N OF 


RAFFIC TO POPULATION IN SELECTED 


| 
Number of Passengers. | Num E ag iles 

Per one i Fer 

oe Popuistion. Population. 
731,553 63.1 8.93 0.77 
547,051 68.6 9.52 1.19 
2,220,000 125.4 16.60 0.94 
814,405 123.6 8.50 1.29 
1,320,791 75.3 8.51 0.48 
1,327,617 72.1 12.69 0.69 
998,290 56.2 9.00 0.51 
356,969 34.8 6.53 0.64 
1,497,130 85.6 12.25 0.70 
870,828 69.3 9.67 0.77 
714,769 45.5 12.73 0.81 
450,000 43.9 8.00 0.78 
1,600,000 69.0 14.50 0.62 
365,120 61.5 8.60 0.61 
1,211,028 66.6 10.00 0.55 
533,867 34.0 9.00 0.57 
1,460,000 59.2 18.50 0.75 
1,450,000 90.6 8.80 0.55 
728,909 32.7 8.15 0.37 
1,198,826 102.3 10.50 0.90 
373,672 37.2 7.00 0.70 
529,764 41.3 6.71 0.52 
1,188,289 80.1 8.75 0.59 
1,700,715 73.1 19.10 0.82 
939,436 62.9 11.90 0.80 
1,510,856 77.0 12.71 0.65 
436,171 54.2 8.87 1.10 
3,737,541 231.4 23.68 1.47 
880,128 45.2 9.06 0.46 
681,770 43.3 7.00 0.44 
2,217,334 90.4 9.16 0.37 
478,283 37.9 10.00 0.79 
999,857 77.2 5.75 0.44 
1,375,979 63.3 18.55 0.85 
482,000 43.9 7.33 0.67 
1,800,000 76.5 10.00 0.42 
1,059,507 111.8 9.11 0.96 
622,447 61.4 6.61 0.65 
537,603 45.3 7.00 0.59 
1,213,703 54.5 13.38 0.60 
1,605,525 77.6 16.29 0.79 
861,910 52.8 11.00 0.67 
1,270,136 56.6 11.22 0.50 
971,650 124.0 9.65 1.23 
503,658 38.5 7.68 0.59 
304,398 23.1 7.41 0.56 

68.5 485.95 


49,179,495 


bg 
E 
| 


844 


PROBABLE FUTURE GROWTH OF COM- 
MUNITY. 

Having selected a site for the location 
of a railway, it is desirable to study the 
community’s growth. This may be done 
by plotting a curve of ite past growth in 
terms of years and population and from 
this an idea of its future growth can be 
gained. It is well to compare with this 
the actual growth of similar but older 
communities of the same industrial de- 
velopment, especially when interpolating 
the curve of future growth of the com- 
munity is under consideration. As an 
example, curves are here plotted for New 
York city; Portland, Ore. ; Albany, N. Y., 
and San Francisco, Cal.; figures 5, 6, 7 
and 8. ‘These curves give the rate of 
increase of population for different cities 
for every ten years. In order to determine 
the rate of increase of population of a 
given city for any particular year, a tan- 
gent should be drawn to its population 
curve, the tangent touching the curve at 
a point corresponding to that year. The 
intercepts of the tangent should then be 
noted. The relation of these intercepts 
will be equal to the rate of increase of 
population. This rate of increase may be 
either positive or negative, as showing the 
community’s growth or decline. Suppose 
that the rate of increase of population for 
San Francisco for the year 1874 is de- 
sired. Draw a tangent AA’, as illustrated 
in Fig. 7, touching the population curve 
at the point M, which corresponds to the 
intersection of the coordinates represent- 
ing the year 1874 and the population 1800. 
The intercepts in this case designated as 
AB and A'B are a population value of 
40,000 inhabitants and a time value of 


1800 1810 


1820 


1830 
Year 


Fig. 5.—GrowTH or PoPULATION, New York City, 1800-1900. 


forty-six years, equivalent to a rate of 
increase of 870 inhabitants per year. This 
is obviously equivalent to the slope of the 
curve at this point. The percentage in- 
crease may then be determined by divid- 


I 
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ing the increase of population, 870 in 
this case, by the population corresponding 
to this year, namely, 1,800 inhabitants. 
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population curve at the last point corre- 
sponding to the last census report. These 
changes sometimes occur, as is evident 


TABLE III—SHOWING RELATION OF TRACKAGE AND TRAFFIC TO POPULATION 1N SELECTED 
URBAN CENTRES WITH POPULATION OF FROM 25,000 To 100,000, 1903. 


= eee M 


Population 
Name of Centre. of 

Centre. 
Pueblo, Col. ....essseceessecscseceo 28,157 
Sacramento, Cal. ....essssssesesos 29,282 
Montgomery, Ala. .....--.eeeeees 30,346 
Little Rock, ArK........--seeeeees 38,307 
Meriden, Wallingford, Ct........- 31,033 
Augusta, Somerville, Ga........-- 42,686 
Peoria, Averyville, North Peoria. 

Peoria Heights, Ill..........--- 60,340 
Quincy, Ill. .... cece ee eee eee eens 36,252 
Rockford, Ill. .....-- 2s eeeeeeeces 31,051 
Springfield, Ridgely, Ill.........-- 35,328 
Evansville, Howell, Ind.......-... 60,428 
Dubuque, Iowa .......-.--eeeeees 36,297 
Sioux City, Iowa, South Sioux 

City, Neb. ....-..eeeeeeceeceers 34,000 
Topeka, Kan. ........-ecseeeeeees 33,608 
Lexington, Ky. ....-.esseeeeeeees 26,369 
Bay City, West Bay City, Essex- 

ville, Mich. ......cceeeeeceveees 42,386 
Duluth, Minn., Superior, Wis..... 84,060 
Dayton, Ohio .........-eeseeeeees - 85,333 
Springfield, Ohio ........+..+..--: 38,253 
Altoona, Gaysport, Juniata, Bell- 

wood, PA. .....ssssesesesesacse 46,034 
Williamsport, South Williamsport, 

Pa: cssc Cie ae rda ea er EnS 32,085 
Dallas, TeX. ....c.cccccsccncceees 42,638 
Galveston, Tex. ........csecceeves 37,789 
San Antonio, Tex........c..eeeee. 53,321 
Salt Lake City, Murray, Utah.... 56,833 
Richmond, Va. .........-. PNE 85,050 
Spokane, Wash. ....-....eeeeeees 36,848 
La Crosse, Onalaska, Wis......... 30,263 
Oshkosh, Neenah, Wis...........- 34,238 

Totals 540226 chaeevwes oser 1,258,615 


This yields a value of 48.2 per cent 
(870/1,800 = 0.482). | 
A small source of error in drawing such 


100,000 


d Oregon 
Ee Ses ee) 


1870 1890 1900 


1880 1850 


tangents will be obvious on trial. The 
method is sufficiently accurate for all prac- 
tical purposes, however, provided care be 
taken. It should be employed only in cases 
where there is a sudden change in the 
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Number of Passengers. Bala a at Migs 
Per Unit Per 1,000 

Total. of of 

Population. Population. 

4,065,162 144.4 36.25 1.29 
3,948,791 | 134.9 23.50 0.80 
1,849,395 60.9 20.00 0.66 
3,841,415 100.3 20.70 0.54 
2,589,737 83.5 19.50 0.63 
2,360,674 55.3 31.02 0.73 
6,750,000 111.9 41.25 0.68 
2,127,623 58.7 17.38 0.48 
1,989,080 64.1 23.00 0.74 
3,532,013 100.0 23.83 0.67 
3,629,534 60.1 30.50 0.50 
2,391,355 65.9 20.85 0.57 
4,138,944 121.7 43.00 1.26 
2,730,287 81.2 28.63 0.85 
2,350,682 89.1 15.13 0.57 
1,986,982 46.9 23.30 0.55 
9,418,517 112.0 73.84 0.88 
14,667,094 171.9 52.88 0.62 
3,784,338 98.9 28.13 0.74 
| 4,759,279 103.4 27.50 0.60 
2,582,297 80.5 16.41 | 0.51 
6,574,773 154.2 46.30 1.09 
2,851,603 75.5 35.86 0.95 
5,268,627 98.8 45.51 0.85 
| 10,631,591 | 187.1 78.04 1.37 
16,313,560 191.8 43.96 0.52 
5,028,388 136.5 36.55 0.99 
1,706,728 56.4 17.11 0.57 
1,973,843 57.7 32.00 0.93 
135,842,312 107.9 951.93 0.76 


| 


from an examination of the population 
curve of Albany, N. Y. The rate of in- 
crease of population for this city has fallen 


\ 
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rapidly in the past twenty years to 0.8 per 
cent. Moreover, in the case of what are 
termed boom cities, such as mining towns, 
sudden changes are likely to occur. For 
instance, it is interesting to study the pef- 
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centage increase of population for San 
Francisco every ten years from 1860 to 
1900. The values are as follows: 


Percentage 
Years Increase 
1860-1870 ............. 163.0 
1870-1880 ............. 56.5 
1880-1890 ............. 27.8 
1890-1900 ............. 14.6 


It usually follows that the rate of in- 
crease of population in cities lowers as 
the population increases. An instance of 
this is New York City, which has the fol- 
lowing rates of increase: 


Percentage 
Years Increase 
1790-1800 ............. 82.7 
1800-1810 ............. 59.3 
1810-1820 6 cd caanes 28.4 
1820-1830 ............. 63.8 
1830-1840 ............. 54.4 
1840-1850 ............. 64.9 
1850-1860 ............. 57.8 
1860-1870 ............. 15.8 
1870-1880 ............. 28.0 
1880-1890 ............. 25.6 
1890-1900 ............. 126.8 


The large rate of increase between 1890 
and 1900 was obviously due to the forma- 
tion of Greater New York. The retard- 
ing. effect of the war of 1812 and the 
Civil War is also evident. Another in- 
teresting study is the case of Chicago, 
whose rates of increase are as follows: 


Percentage 
Years Increase 
1840-1850 ............. 570.3 
1850-1860 ............. 264.6 
1860-1870 ............. 173.6 
1870-1880 ............. 68.3 
1880-1890 ............. 118.6 
1890-1900 ............. 54.4 


DETERMINATION OF MILES OF TRACK 


Granting that the future population 
which it is desirable to accommodate has 
been determined, the next important step 
is to decide upon the maximum number of 
miles of track which the community in 
question can economically support. A 
population value corresponding to a ten- 
years’ growth may be taken as a safe work- 
ing basis. In deciding upon this future 
time value, due consideration must be had 
for depreciation, and the time necessary 
to operate a road from the beginning of 
the engineering preliminaries. With large 
propositions the construction period may 
extend over a period of three years. In 
smaller propositions this time may be 
considerably reduced. 

To determine the miles of track refer 
to Fig. 8, Curve I, which indicates the 
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miles of track per 1,000 of population for 
various population centres. This curve 
has been plotted from values taken from 
the Census Report on electric railways. 
Example—Assume the case of a city 
which has a population of 31,200 inhab- 
itants and is not equipped with any rail- 
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The number of miles of track being de- 
termined, this track should be laid out with 
a view to earning the best revenue, care 
being taken to avoid as far as possible 
steep grades and sharp curves. 
RIDING HABIT. 
Statistics show that with the increase of 


TABLE IV—SHOWING TRACKAGE AND TRAFFIC IN URBAN CENTRES Oor 100,000 POPULATION AND 
OVER IN 1802. 


Urban Centre. Population. 
Albany, Troy, Rensselaer, N. Y. 216,530 
Baltimore, Ellicott City, Md... 510,288 
Boston, Cambridge, Chelsea, 

Everett, Malden, Newton, 

Somerville, - Brookline, Wal- 

tham, Mass. .......cccsccsess 927,994 
Buffalo, Niagara Falls, Lock- 

port, North Tonawanda, N. Y. 421,694 
Chicago, Ill.; Hammond, Ind....| 1,769,951 
Cincinnati, Ohio; Newport, Cov- 

ington, KY. ...ssscccessosooos 429,137 
Cleveland, Ohio, and vicinity.... 405,359 
Columbus, Ohio, and vicinity.... 127,022 
Denver, Col. ........ eer rea 133,859 
Indianapolis, Ind. .........s.06- 169,164 
Jersey City, Elizabeth, Hoboken, 

Paterson, Passaic, Newark, 

Bayonne, Orange, N. J..... ee 969,736 
Kansas City, Independence, Mo.; 

Kansas City, Argentine, Rose- 

dale, Kan. ...escsescesoceooos. 237,042 
Los Angeles, Pasadena, Santa 

Ana, Orange, Cal...... Traas 118,746 
Louisville, Ky. ......scceee ciena 204,731 
Memphis, Tenn. ......ceenceeees 102,981 
Milwaukee, Whitefish Bay, Wau- 

watosa, WIS. .....-cccccccees 301,701 
Minneapolis, St. Paul, Stillwater, 

Minn. ...ssescsesesosoeoo PR 378,923 
New Orleans, La........ccecees 287,104 
New York, Yonkers, White 

Plains, Mt. Vernon, New Ro- 

chelle, Pelham, N. ¥.........- 3,548,096 
Oakland, Alameda, Berkeley, 

Hayward, Dmeryville, Cal.. 101,872 

` Omaha, South Omaha, Dundee, 

Neb.; Council Bluffs, Iowa... 155,268 
Philadelphia, Pa. ........ce+ee-- 1,293,697 
Pittsburg, Allegheny, McKees- 

port, Bellevue, Sharpsburg, 

McKees Rocks, Carnegie, Wil- 

kinsburg, Braddock, Home- 

stead, Connellsville, Union- 

town, Pa. ...ccccccccccccccees 640.380, 
Providence, Pawtucket, R. I.... 268,946 

- Rochester, Irondequoit, N. Y.. 178,333 
St. Joseph, Mo.......-.cceeveees 102,979 
St. Louis, Mo.; East St. Louis, 

Granite, Ill. ....sssssssesseceo 614,328 
San Francisco, San Mateo, Cal.. 344,614 
Scranton, Dunmore, Olyphant, 

Jermyn, Carbondale, Pa....... 155,655 
Syracuse, Onondaga, Geddes, 

DeWitt, N. Vissi cs cvewcecea<s 123,776 

Toledo, Ohio ........... sagen ae = 135,271 
Washington, D. C.....sseeses... 279,940 


Miles 


Track Fare Pass. per Pass. per 
Toei 1,000 Passengers Inhab- Car 
i opula- Carried. itant. Mile, 
tion. | 
75.83 | 0.35 26,417,076 | 122 3.5 
365.12 | 0.72 — 96,763,878 | 190 4.1 
451.68 | 0.49 | 228,179,308 | 246 4.8 
320.48 | 0.76 74,136,881 | 176 4.3 
1,036.24 | 0.58 ' 410,284,094 | 232 4.0 
263.57 | 0.61 86,208,384 | 201 3.6 
237.04 | 0.58 | 81,370,202 | 201 4.3 
106.43 | 0.84 | 26,489,927 | 208 4.7 
149.77 | 1.12 | 31,085,443 | 232 4.8 
109.86 | 0.65 30,005,026 | 177 4.3 
| 
463.54 | 0.48 | 148,094,623 | 153 6.0 
| 
181.24 | 0.76 | 57,148,083 | 241 3.6 
164.16 | 1.38 30,803,086 | 259 3.2 
147.13 | 0.72 34,503,388 | 168 3.6 
71.88 | 0.70 | -16,598,823 | 161 4.5 
145.50 | 0.48 46,974,373 | 156 5.1 
251.02 | 0.66 63,009,957 | 166 4.9 
180.31 | 0.63 53,184,273 | 185 3.0 
1,299.10 | 1.37 | 943,687,316 | 266 5.2 
122.80 | 1.20 17,247,022 |- 169 3.2 
105.95 | 0.68 21,418,791 | 138 3.4 
517.53 | 0.40 | 331,304,685 | 256 5.4 
469.47 | 0.73 | 168,632,339 | 263 4.9 
137.05 | 0.51 45,163,704 | 168 5.6 
95.86 | 0.54 20,171,260 | 113 3.9 
35.15 | 0.34 8,534,278 83 3.9 
396.21 | 0.64 | 129,596,027 | 211 4.2 
276.50 | 0.80 | 117,357,877 | 340 5.7 
76.68 | 0.49 8,331,663 54 3.6 
68.16 | 0.55 14,234,508 | 115 3.8 
97.78 | 0.72 20,104,076 | 149 3.6 
139.67 | 0.50 | 63,829,752 | 228 4.1 


Population shown for 1002 is that reported at the census of 1900. 


way service. (It is worth noting here that 


such cities are scarce in the United . 


States.) Such a city could economically 
support 0.72 miles of track per 1,000 of 
population, or a total number of miles of 


22.46 (31,200 X 0.72 = 22.46). 
Equation A— 
Miles of track = population X track 


factor. 


population of cities and the correspond- 
ing improvement of transit facilities pas- 
senger traffic is considerably increased. 
This increased traffic per unit of popula- 
tion hag been designated by the term 
“riding habit.” Curve 2, Fig. 8, indi- 
cates this point clearly, the curve being 
plotted in terms of population and the 
number of passengers per inhabitant. Re- 


846 


ferring to this curve and to the original 
problem, it may be noted that for a popu- 
lation of 31,200 each unit of population 
will ride eighty-two times per year, corre- 
sponding to a total annual traffic of 2,558,- 


100,000 


1810 1820 1830 1840 
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400 passengers (31,200 X 82 = 2,558,- 
400). 
Equation B— 
Yearly passenger traffic = population X 
riding habit. 
GROSS INCOME PER YEAR. 

Throughout the United States the aver- 
age fare per passenger carried for trolley 
systems is five cents. Steam railways have 
a method of charging two to three cents 
per mile of passenger carried, but where 
the distances are short as with trolley serv- 
ice the average fare is usually five cents. 
Assuming a five-cent fare, the gross in- 
come per year from the passenger traffic 
is obviously equal to the product of the 


NI 


Fic. 8 —GROwTH oF PoPULATION, SAN Francisco, CAL., 1850-1900. 


passengers carried and the average fare, 
namely, five cents. This, in the example 


in question, would be (2,558,400 X 5 = 


12,792,000) $127,920. 
Equation C— 
Gross yearly income = total passengers 
carried X fare. 
CAR MILES PER YEAR. 

A well-financed road will earn approxi- 
mately twenty cents per car-mile oper- 
ated. The number of car-miles to be op- 
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erated may then be readily determined by PASSENGERS PER CAR PER DAY. 
dividing the gross income per year by 
the gross earnings per car-mile. In the 
example at hand this would amount to 
1,750 car-miles per day, or, assuming the 


The total number of passengers carried 
per year divided by the number of days in 
a year and the number of cars operated 
will give the passengers per car per day. 
In the example in question this will be 


A, td . , 
LA | | | eighty-eight passengers per day (255,840 
JER + 365 X 8 = 88). 
eee Equation F— 


Passengers _ total yearly passengers. 
per car per day — number of cars x 365. 


NUMBER OF MILES PER OAR PER DAY. 


The schedule speed in miles per hour 
times the number of hours a car is operat- 
ing will yiéld the number of miles a car 
will travel in a day. In the example at 
hand this will be 161.5 miles per day (8.5 
X 19 = 161.5). 

gross earnings per year. l 
gross earnings per car mile x 365 days x number hours per day. 
Equation G— 


1870 1880 1900 


road to be operated nineteen hours per 
day, ninety-two car-miles per hour. 
Equation D— | 


Car miles per hour = 


DETERMINATION OF NUMBER OF OARS. 

The number of cars necessary for a 
given service depends upon the schedule 
speed at which the cars are to be operated 
and upon the car-miles per hour. The 
car-miles per hour divided by the schedule | 
speed in miles per hour will give the num- The number of miles operated per day 
ber of cars. In this example, assuming a by a car divided by the length of the line 
schedule speed of 8.5 miles per hour, the will yield the number of trips a car will 


Miles per _schedule speed x number 
car per day — of hours car operates. 


THE NUMBER OF TRIPS. 
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Fic. 9.— RELATION oF PASSENGERS CARRIED AND MILES OF TRACK 
TO POPULATION CENTRES. 

car service would call for approximately make in a day. In the example in ques- 

eight cars. tion this will be 7.2 trips (161.5 =- 22.46 

Equation E— = 7.2) or approximately seven trips. 

car miles per hour 


Number of cars = ——— t 
schedule speed in miles per hour. 


In many cities the schedule speed is fixed Equation H— 
by law. 
miles per car per day, 
ay methods have been suggested and used Number a niles. 
with varying success for determining the number of of trips length of road 1 
Cars for a given service, The foregoing method., in the 
writer's opinion, is superior to any other: It was pro- SIZE. TYPE, SEATING CAPACITY OF CARS. 
2 3 ‘ 


posed by Mr. H. A. Lardner in a lecture before the 


students of the Polytechnic Institute of Brooklyn and 


it has been amplified by the writer. The seating capacity of cars varies for 
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trolley cars from twenty-two persons to 
ninety persons, as indicated by standard 
tables. Each car carries, as previously 
stated, eighty-eight persons per day and 
makes seven trips. Assume that two-thirds 
of these passengers are carried during rush 
hours, four hours, of a day and that the 
town is located at the middle of the line. 
Assume also that the schedule is so ar- 
ranged that all the cars can transport 
these passengers during this period. Each 
car would transport about thirty persons 
(44 X 2/3 = 30). Obviously it would 
be poor economy to design a system so 
that its cars could seat its maximum pas- 
senger traffic. In this case a car seating 
twenty-two passengers and accommodating 
in addition eight passengers standing 
would be sufficient. An example would 
be a sixteen-foot Brill closed car having 
a car body twenty-five feet six inches in 
length over all. The seating capacity of 
such cars is figured on the basis of seven- 
teen inches per passenger. The total 
weight would be 10,700 pounds, including 
car body, trucks and running gear. Fig- 
uring the weight of an average passenger 
as 125 pounds, this would amount to 7.22 
tons [10,700 + (30 X 125) = 14,450, or 
7.225 tons]. 

The writer wishes to express his appre- 
ciation for assistance rendered in plotting 
of curves to Messrs. W. B. Kouwenhoven 
and Bangs, of the Polytechnic Institute of 
Brooklyn. 
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PRELIMINARY PROGRAMME FOR THE 
ANNUAL CONVENTION OF THE NA- 
TIONAL - INTERSTATE TELEPHONE 
ASSOCIATION. 


AUDITORIUM HOTEL, CHICAGO, JUNE 25-28. 


JUNE 25. 
10 a. M.—Meeting of permanent com- 
mittee. 
1.30 P. M.—Meeting of executive coun- 
cil and advisory board. 


JUNE 26. 

2 P. M.—Convention called to order. 

Address of welcome, the Hon. Edward 
F. Dunne, mayor of Chicago. 

Response, E. H. Moulton, president 
Twin City Telephone Company, Minne- 
apolis, Minn. 

President’s annual address, James B. 
Hoge, president National-Interstate Tele- 
phone Association, Cleveland, Ohio. 

Officers’ reports; appointment of com- 
mittee; question box. 

Adjourn for the day. 

MORNING SESSION, JUNE 27. 

Meeting called to order at 10 A. M.; 
report of entertainment committee; dis- 
cussion of and action by the convention. 

Roll call of states. 

Paper—“Official Organs—National and 
State,’ Charles S. Norton, secretary In- 
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diana Independent Telephone Association, 
Indianapolis. 

Discussion. 

Paper—“Look for the Shield,” P. A. 
Walker, general manager Central Iowa 
Telephone Company, Iowa Falls, Iowa. 

Discussion. 

Paper—“Telephone Publicity—Appeal- 
ing to Public Opinion,” Ivy L. Lee, New 
York city. 

Adjourn for lunch. 

AFTERNOON SESSION, JUNE 27. 
Meeting called to order at 2 P. M. 
Report of committee on standard forms 

of accounting. 

Discussion and action. 

Address on the San Francisco disaster 
by John Van Liew, president California 
Independent Telephone Association, Oak- 
land, Cal. 

Report of committee on standardization 
of equipment. 

Discussion and action. 

Address—“Southern Toll Lines and Ex- 
change Development,” by a representa- 
tive from the Southern states. 

Question box. 

Adjourn for the day. 


Informal banquet, 8.30 P. m.—Colonel 
J. D. Powers, Louisville, Ky., toastmaster ; 
speakers announced later. 

MORNING SESSION, JUNE 28. 
Meeting called to order at 10 a. M. 
Report of committee on standard operat- 

ing rules and regulations; discussion and 
action. 

Paper—Suggestions “How to Finance 
Small Telephone Properties,’ Theodore 
Gary, vice-president National-Interstate 
Telephone Association, Macon, Mo. 

Discussion. 

Reports of outstanding committees; dis- 
cussion and action. 
Presentation of new business. 

Question box. 

Adjourn for lunch. 

AFTERNOON SESSION, JUNE 28. 
Meeting called to order at 1.30 P. M. 
Transaction of unfinished business. 
Report of nomination committee. 
Election of officers; installation of of- 

ficers. 


Farewell address. 
Z ee os 

In the last report on the Simplon tun- 
nel work it is stated that on March 12 the 
tunnel was placed at the disposal of 
Messrs. Brown, Boveri and Company for 
carrying out the preliminary work for elec- 
tric traction. The Swiss Geodetical com- 
mission were occupied from March 19 to 
24 in measuring the length of the tunnel. 
On March 31 all the electrical fittings and 
suspension devices were in place ready to 
take the electric mains. 


847 


THE LARGEST MOTOR LOAD IN A 
MASSACHUSETTS TOWN. 


BY ALTON D. ADAMS. 


Attleboro, Mass., a town of 12,702 peo- 
ple, has more than 128 motors with an 
aggregate capacity of between 700 and 
800 horse-power connected to the electrical 
supply system there. No other town in the 
state can show & motor load of anything 
like this amount on the electric system, 
and only eight out of the thirty-three 
cities of the commonwealth have greater 
capacities in electric motors operated from 
central stations. 

This large motor load has been entirely 
built up during nine years; that is, since 
the middle of 1896. At that time the 
power load on the Attleboro electric system 
consisted of two arc motors with a com- 
bined rating of fourteen horse-power. The 
subsequent growth of the motor load is 
shown in the following table: 


Avera 
Year. N EP HP 
1896...... 2 14 7.0 
1897...... 11 41 3.7 
1898...... 10 80 8.0 
1899. sacs 15 167 11.1 
1900...... 52 414 8.0 
1901...... 58 476 8.2 
1902...... 94 649 6.9 
1903...... 118 713 6.0 
1904...... 128 722 5.6 


During the period of eight years covered 
by this table, the capacity of connected 
motors increased to fifty-one times its 
amount at the beginning. Arc motors went 
out of use before the middle of 1897, 
when the eleven motors operated were all 
connected to a power circuit, supplied 
from a 100-kilowatt power generator, 
which seems to have qelivered three-phase, 
sixty-cycle alternating current. The num- 
ber and capacity of alternators of this type 
was increased from time to time with the 
rise of the motor load, and was 864 kilo- 
watts in 1904. All of the connected mo- 
tors are of the three-phase, sixty-evcle in- 
duction type, and are operated at 110 and — 
220 volts. In Attleboro there are a num- 
ber of factories devoted to the manufacture 
of jewelry and silverware, and these are 
large users of electric power. Some of the 
motors are also used in grain elevators, 
machine and carpenter shops, and in a 
carriage factory. Many of the power users 
also take current for lighting, and, at the 
middle of 1904, there were fourteen cus- 
tomers taking power only. At this same 
date there were 279 customers using 11,- 
500 incandescent lamps, and thirty of these 
customers had also ninety-two arc lamps. 
These figures do not include the street 
or public lighting, which numbered ninety 
arcs and 138 incandescent lamps. The 
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growth of the commercial lighting load 
during the period covered by the use of 
the motor load is exhibited in the follow- 
ing table: 


COMMERCIAL LIGHTING LOAD. 


A F p 8 Ën, 
; Sa Begg gas 
6 
ù 7g Sav SAS 
=o 98 PH Ge 
< 3 Of B40 
1896.... 27 525 32 16 
1897.... 32 907 52 17 
1898.... 26 968 70 14 
1899.... 54 1,920 89 21 
1900.... 63 4,200 108 39 
1901.... 60 6,240 128 49 
1902.... 54 10,000 162 62 
1903.... 93 11,000 224 . 49 
1904.... 92 11,500 279 41 


From these figures it may be seen that 
the number of connected incandescent 
lamps was twenty-two times as great in 
1904 as in 1896, the years between which 
the motor load increased to fifty-one times 
its initial figure. Another notable fea- 
ture of the table is the rise in the number 
of incandescent lamps from sixteen to six- 
ty-two, and then its fall to forty-one per 
customer. This will be mentioned again 
in connection with the subject of rates. 
With the above connected loads the maxi- 
mum and minimum operating loads on the 
station, in December and July, respect- 
ively, have been as follows, since 1902: 


December. July. 
Minimum 
Maxi Load. 

Year Kilowatta. es. 
NOOO 2 ce cries ate enieed 480 280 
1908. ka cae were 550 300 
L908 eee ews 600 300 
1903 5 oye cess 700 300 


In 1896 there were sixty-four arc lamps 
for public lighting connected to the elec- 
tric supply system, and in 1904 there 
were ninety public arc lamps and 138 in- 
candescent, as above noted. The arc lamps 
were rated at 1,200 candle-power in each 
year, 117 of the incandescent lamps were 
of thirty-two candles and twenty-one of 
sixty-four candles. For street lighting 
the load has thus doubled. Changes in 
capacity and type ef generating equip- 
ment have gone hand in hand with those 
connected loads, per the following table: 


bag 
5 5 g. Ëg 
F: zg Fo? mp3% 
g e 8 pe 3 #5 LS 
= os o do S & s a oo 
a La LS Gig of5s~ 
z os g O SaggA 
1896.... 400 700 150 100 
1897.... 400 700 195 200 
1898.... 400 700 255 200 
1899.... 400 700 255 260 
1900.... 400 750 210 424 
1901.... 612 750 210 ete 
1902.... 837 1,550 210 924 
1903.... 949 1,550 oer 924 
1904 949 1,550 824 


two water-whecls of seventy-nine total 


ELECTRICAL REVIEW 


horse-power besides the above equipment. 
Perhaps the most notable feature of the 
changes in station capacity here shown is 
the increase of electric generators of all 
sorts from about 150 to 824 kilowatts, 
while the power of the engines doubled. 
This change points to an increase of effi- 
ciency in operation. Arc dynamos went 
out after 1902, and since that year street 
lighting has been done with enclosed arc, 
besides the incandescent lamps. Coal con- 
sumption increased from 667 tons during 
the year ending June 30, 1896, to 2,507 
tons during the year ending with the cor- 
responding day of 1904, but the income 
from sales of electric energy went up from 
$5,946.88 in the earlier year to $48,507.07 
in the later. The income per ton of coal 
consumed was thus $8.91 for 1896 and 
$19.34 for 1904, or 2.1 times as much in 
the later as in the earlier year. Figures 
for the series of years follow: 


Year Tons Se eio keet r 
` of Coal. Income. on. pa 

1896.... 667 5,946.88 8.91 
1897.... 441 1,494.77 16.99 

1898.... 763 10,905.75 14.29 ` 
1899.... 1,328 18,311.05 13.78 
1900.... 1,507 24,537.89 16.28 
.1901.... 2,054 30,865.10 | 15.02 
1902.... 2,264 34,835.99 15.38 
1903.... 2,916 42,395.07 14.53 
1904.... 2,507 48,507.07 19.34 


This remarkable rise of electric income 
per ton of coal burned was brought about 
by Increasing efficiency of operation, in 
spite of falling average rates for electric 
service. In 1896 the meter rate for in- 
candescent lighting was twenty-five cents 
per kilowatt-hour and the flat rate was 
ninety cents per lamp per month. Com- 
mercial arc lighting with open lamps was 
charged for at the rate of five cents per 
inch of carbon burned. A discount of 
twenty per cent was allowed in the fol- 
lowing year on bills for sixteen kilowatt- 
hours or over, at the above meter rate, 
and the flat rate for incandescent light- 
ing was made fifty cents to $1.50 per lamp 
per month. These rates for commercial 
arc and incandescent lighting remained 
in force until 1901, when the net rate 
for incandescent lamps in stores was re- 
duced to fifteen cents per kilowatt-hour. 
In the following year the maximum meter 
rate for incandescent lighting was lowered 
to twenty cents per kilowatt-hour, the dis- 
count of twenty per cent on monthly bills 
of sixteen kilowatts was made to apply 
only on 1,600 kilowatt-hours or over, the 
net rate of fifteen cents per kilowatt-hour 
for lamps in stores was retained and the 
net rate for lighting was fixed at ten 
cents per kilowatt-hour to customers using 
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electric power for motors. Flat rates for 
incandescent lighting were put at one dol- 
lar per month for a single lamp and at 
ninety cents each for three lamps or more 
in 1903, and for arc lamps the flat rates 
were fixed at $6 and $7 per enclosed arc 
taking 6.6 amperes and $4.50 per arc tak- 
ing four amperes per month. Since 1898 
the commercial rate for open arc lamps, 
while five cents per inch of carbon burned 
in stores, had been eight cents per inch of 
carbon in factories. In 1903, also, the 
net meter rate for incandescent lighting 
every night, in stores, was lowered to ten 
cents per kilowatt-hour, but remained at 
fifteen cents for store lighting on only 
three nights per week. The year of 1904 
saw no change in these several lighting 
rates. In 1896 the rate was $75 per year 
for each 1,200 candle-power arc street lamp 
on half-night service, and in 1904 this 
same rate was in force. Incandescent street 
lamps were aldo in use at the later date, 
the rate for those of thirty-two candle- 
power being $21 and for those of sixty- 
four candles $40 per year. In the year 
ending June 30, 1905, the maximum meter 
rate for electric energy used in motors at 
Attleboro was ten cents per kilowatt-hour, 
and varying discounts lowered this rate 
to as little as two and one-quarter cents 
per kilowatt-hour for large consumers. 
The introduction of the twenty per cent 
discount on monthly bills for sixteen kilo- 
watts or over was probably a main factor 
in the increase of incandescent lighting in 
1897, as was also the flat rate of fifty 
cents per lamp per month. | 

So, again, the rise of the connected load 
of incandescent lamps from 1,920, at the 
middle of 1899, to 10,000, in 1902, was 
probably due in large part to the net rate 
of fifteen cents per kilowatt-hour for 
stores and ten cents for factories and 
others using electric power, and to the re- 
duction of the maximum: meter rate from 
twenty-five to twenty cents per kilowatt- 
hour. Under these changes the number of 
users of incandescent lamps increased from 
108, in 1900, to 279, in 1904. For the 
year ending June 30, 1905, the income 
from sales of electric energy was $53,- 
170.19, and of this amount $22,379.79, 
or forty-two per cent, was for service to 
motors. Probably no other electrical sup- 
ply system in the state derives so large a 
part of its income from a motor load. 

The owner of the above notable system 
is the Attleboro Steam and Electric Com- 
pany. 
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The Coal-Handling Plant of the London Metropolitan 


plants in England is that of the 
Metropolitan Electric Supply 
Company, Itd., in London, located at 
Acton Lane, N. W. This station has a 
most thoroughly up-to-date coal-handling 


05; of the most interesting electric 
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Electric Supply Station. 


By Frank C. Perkins. 


the most novel features of this system of 
conveying is that it entirely does away 
with any form of bucket elevator, the 
whole of the fuel being elevated and con- 
veyed with the “Bennis” type of U link 
chain conveyor. 
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is fastened in the tippler by booms which, 
when tightened up, perfectly secure the 
wagon in the tippler, the boom being pro- 
vided with a strong compensating mechan- 
ism to take up any shock. This special 
feature of the tippler ensures that the 
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CoaL CONVEYER AND STORAGE, METROPOLITAN STATION, LONDON, ENGLAND. 


plant, some features of which are shown 
in the accompanying illustrations. 

The coal-handling plant was installed 
by Messrs, E. Bennis & Company, Limit- 
ed, of Larden. It handles the coal at 
the rate of from sixty to eighty tons per 
hour and conveys it from the trucks to 
the furnaces. The contents of the loaded 
wagon or coal truck is turned over bodily 
in the hopper built to receive them and 
passed thence into the conveyor. One of 


There are two main lines of railway, 
opposite the boiler house, and a large coal- 
receiving bunker of seventy tons capacity 
has been built below the coaling lines. 
Immediately over the top of this bunker 
are mounted two of the “Bennis” patent 
rotary eide-truck tippers, which enable 
the trucks to be run on the table of the 
revolving tipnlers. Each tippler has a di- 
ameter of eighteen feet, permitting fhe 
engine to pass right through. The wagon 


truck is held down securely so that it 
can not move. The attendant, through a 
switch, sets & five-horse-power electric mo- 
tor in operation, which rotates the tippler 
containing the truck, and delivers the fuel 
into the receiving hopper to be taken away 
by the conveyor. One specially interesting 
point to be noticed in the design of this 
tippler is that by its complete revolution 
it saves trimming, while clearing every 
ounce of coal. It rests on a series of 
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rollers, one side being actuated by a re- 
versible electric motor, and each tippler is 
capable of emptying 100 tons of coal per 
hour. 

It is stated that the tippler rings are 
so proportioned that their centres coincide 


with the centre of gravity of the truck in 


end elevation. The advantage of this, it 
is claimed, is that little power is required 
in working the tippler. 

The system of conveying consists of a 


~ 
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bottom of the distributing conveyor is 
fitted with openings and cutoff slides at 
intervals of three feet, which enables the 


‘fuel to be delivered at any point in the 


length of the bunker. Each section of 
the conveyor is used for driving a sepa- 
rate motor through substantial spur-wheel 
reduction gear. The conveyor consists of 
a series of chains working in cast-iron 
troughs which draw the coal from one 
point to another, delivering it eventually 
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chain itself consists of a series of U 
shaped links made out of two and one 
quarter-inch by one-half-inch flats formed 
into links of twelve-inch pitch and se- 
cured at the joints by special seven- 
eighths-inch rivets and washers. The links 
are made of Siemens-Martin acid steel 
of a tensile strength from twenty-eight to 


thirty-two tons to the square inch, with 


an elongation of twenty per cent in eight 
inches. 
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series of chains in specially constructed 
troughs. The coal is conveyed through 
shoots with adjustable cutoff slides. The 
chain is placed immediately beneath the 
coal-receiving bunker. The cross conveyor 
partly elevates the fuel and delivers it on 
.o the main inclined elevator conveyor 
which runs st an angle of thirty degrees, 
elevating its load through a height of forty 
feet, and delivers it into the main dis- 
tributing conveyo ` running the full length 
of the overhead storage bunkers. The 


to the particular hoppers required by a 
system of slide doors. The elevator con- 
veyor is sheltered from the weather by 
galvanized iron sheeting. 

The power required for thie system of 
conveyors is as low as twenty-five horse- 
power, and the capacity of the conveyor is 
from sixty to eighty tons per hour from 
the receiving hopper to the coal bunkers. 

The trough in which the U shaped 
chains run is five-eighths-inch thick, fifteen 
inches wide and eight inches deep, and the 
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In this plant the length of cross con- 
veyor under the tippler is thirty-eight feet 
and the length of incline conveyor is 106 
feet, while the length of bunker conveyor 
is 395 feet, giving a combined length of 
539 feet. 

It is maintained that the saving effected 
over the old system by the installation 
of this coal-handling plant from trucks to 
bunkers is as high as ninety per cent. 

The automatic mechanical stokers used 
are of the “Bennis” type of machine stoker 
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fitted with pneumatic gear and self-clean- 
ing compressed-air furnace, which is held 
to be an efficient and simple machine for 
feeding coal into the boilers and other fur- 
naces. It is claimed that this machine 
stoker is able to do the stoking cheaper, 
and more evenly, producing a steady uni- 
form. fire all day with less coal and with- 
out interruptions for the supply of green 
coal and consequent variation of tempera- 
ture than by hand stoking. 
BOOK REVIEW. 

“Electric Wiring, Diagrams and Switch- 
boards.” Newton Harrison. New York. Nor- 
man W. Henley Publishing Company. Cloth. 


272 pages. 51% by 7% inches. Illustrated. 
Supplied by the ELECTRICAL REVIEW at $1.50. 


The author of this book has endeavored 
to give the electrical artisan a practical 
treatise on electric wiring, the construction 
of switchboards and other related subjects. 
He very properly discusses first the under- 
lying principles, pointing out that the 

oundation of all this work is Ohm’s law. 
He then discusses copper wire, its proper- 
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THE TESTING OF TRANSFORMERS AND 
TRANSFORMER IRON.' — 


BY D. K. MORRIS AND G. A. LISTER. 


When the primary winding of a trans- 
former is excited from a constant pressure 
supply, the secondary voltage varies with 
the load by an amount depending upon 
the copper drop in the two windings and 
upon the leakage flux. The resultant of 
these two voltages (the combined copper 
drop and the leakage voltage) is that which 
must be impressed on one of the windings 
in order that a current may flow when 
there is no externa] resistance in the sec- 
ondary circuit. It is the “short-circuit” 
voltage, each component of which, and 
consequently the whole, is proportional to 
the current. A right-angled triangle can be 
constructed, whose sides represent the mag- 
nitude and phase of the respective voltages. 
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ties and use. Although intended pri- 
marily for building wiring, the book deals 
briefly with the principles of transmission 
and the types of electrical machinery em- 
ployed. The methods of laying out and 
wiring switchboards are explained, boards 
of all types being described. Wiring dia- 
grams are given for simple isolated plant 
boards, three-wire lighting boards for series 
systems, railway switchboards and switch- 
boards for electrolytic purposes. The book 
concludes with a brief discussion of the 
principles of alternating currents and 
methods of computing wiring for such sys- 
tems. In general, the discussions are clear 
and to the point, and there is a com- 
mendable avoidance of mathematical equa- 
tions. At some points, however, the writ- 
ing is not altogether clear, and there are, 
unfortunately, a number of mistakes in 
certain of the diagrams which, while not 
of much importance, may prove confusing 
to the beginner. 


We have called this triangle the character- 
istic triangle of the transformer. 

In Fig. 1, AC represents the combined 
resultant copper drop, BC the voltage due 
to the leakage flux and AB the resultant 
voltage. In the case of a unity power- 
factor load the drop is that due to copper 
resistance only, the effect of the leakage 
being to cause a phase difference between 
the primary and secondary volts without 
actual reduction of the secondary terminal 
volts. If the secondary current lag, then the 
triangle will take up the position AB’C’, 
in which AC’ lags in phase with respect 
to the secondary volts, and B’C’ the leak- 
age volts. It will be seen that the latter 
now has a component in phase with the 

1 Abstract of. aq pa r read recently before the Birming- 


ham section of the Institution of Electrical Engineers of 
Great Britain. 
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secondary voltage and tending to reduce it, 
the actual drop at the secondary terminals 
being given by AD’. Similarly, in the 
case of a leading current, the drop is 
given by AD”. 

It is convenient to draw the triangle:so 


that the scale of AC represent the copper 


drop for full-load current. A scale of 
current is then marked on AB. Current 


moves 
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Seale of Variation of Secondary -Voltage 


Fia. 1 —TRANSFORMER REGULATION DIAGRAM. 


circles and load lines are now drawn ; and 
also lines radiating from A to represent 
the various positions of the line AB for 
different power-factors. The drop in the 
secondary voltage which will be caused by 
any current or load having any power-fac- 
tor, lag or lead, is then immediately ob- 
tained from the figure by inspection. 

Theoretically it is not correct to project 
the point B on to the base line, for the 
primary and secondary volts are not quite 
in phase. But in commercial transformers 
with moderate leakage the error is quite 
negligible. 

The characteristic triangle of trans- 
formers is usually obtained by means of 
the short-circuit test due to Kapp, or 
if two similar transformers are used, the 
Sumpner method with auxiliary testing 
transformer can be employed. 

In view, however, of certain objections 
to the latter, the authors propose the stand- 
ard transformer test described below. The 
connections and method of carrying out 
the test are given in relation to a three- 
phase supply, but it can be equally well 
applied to a two-phase supply. 

The connections are shown in Fig. 2. 
One of the supply points is joined through 
the wattmeter W, to the middle point 
of the secondary winding of the auxiliary 
transformer. ‘The termina] pressure of 
one transformer is raised and the other 
lowered, the average flux density of the 
two transformers thus remaining normal. 

The primary winding of the auxiliary 
transformer is connected to the supply as 


shown through a main-current regulator. , 
By moving the adjustable contact of the 


regulator the phase of the impressed short- 
circuit voltage can be varied through sixty 
degrees. 

The essential instruments are the watt- 
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meter W, measuring the iron losses, the 
wattmeter W, measuring the copper losses, 
and a variable range voltmeter for deter- 
mining the supply pressure and the volt- 
age of the auxiliary transformer. ‘These 
instruments are sufficient to determine all 
the information necessary to carry out the 
standard tests. For some time past the 
authors have used a device in connection 
with these and other alternate-current tests 


Fig. 2.—CoNNECTORS FOR DIFFERENTIAL 
TRANSFORMER TESTS. 


T, Ty. Two similar transformers under test. 
Ts. Auxtilia testing transformer. 


w,. Wattmeter g iron losses of transformers T, 


and T,. 
Ws. Wattmeter reading copper losses of transformers 


T, and T,, used to determine current and phase 
angie by three-point wattmeter method. 

V. Low- ng onerar for measuring secondary 
sonage of auxiliary transformer. 

R. on current regulator for varying phase angle of 
current. 

r. Resistance for voit circuit of wattmeter wy. 

8,. AWO Way Coube pole volt switch. 
§,. Three-phase voit switch. 


which renders an ammeter unnecessary, 
and which also’enables the power-factor 
of the current to be accurately determined. 
It is applicable where the test is carried 
out on a two or three-phase supply, and 
may conveniently be called the three-point 
wattmeter method. 

Let 1, 2 and 3 be the supply points of 
a three-phase delta-connected system. Let 
the voltages be e,, e, and e, and let 0, 
and 6, be the phase angles between e,, e, 
and between e,, €, respectively. A watt- 
meter is connected in the phase 3.2, and 


Fic. 3.—THREE-POINT WATTMETER METHOD. 


a voltmeter is available for accurately 
measuring the voltages e,, e, and e. A 
throw-over switch is arranged so that the 
volt coil of the wattmeter can be connected 
in turn to the phases 3.2, 3.1 and 1.2. 
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Let the wattmeter readings be w, w: 
and w’,, respectively. If the three volt- 
ages are not equal, the wattmeter readings 
should be corrected to the amount which 
they would have read had all the voltages 
been equal to e,. Let these corrected read- 
ings be w, w, and w, Fig. 3 shows 
graphically these readings of the watt- 
meter when the current lags behind the 
voltage e, by an angle ¢, and where the 
line OM represents to scale the product 
of the voltage e, and the current i. 
It can be shown that 


tan 6, w,sin6, tan 6, 


The in-phase component of current 
is, of course, w,/e,; and having 
determined the angle ¢, the out-of-phase 
component is given by w,/e, tan ¢ and the 
total current by + = w,/e, cos ¢. 

When all three voltages are equal, and 
6, = 6, = 6, = 60 degrees, as will usual- 
ly be the case, the out-of-phase component 
becomes w,/E tan ¢ and:the in-phase com- 
ponent w,/E. The current itself may be 
determined without reference to the phase 
angle ¢. 


; 1 | ow, — i 
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and the out-of-phase component = 
2 Wy— WV 
V3 E 

The following detailed descriptions show 
how the various qualities of a transformer 
may be determined. 

(a) Core Losses—The iron losses of the 
two transformers are read directly on the 
wattmeter W,. This wattmeter only car- 
ries the magnetizing current of the two 
transformers T, and T,. The copper watts 
of the whole system and the iron watts of 
T, do not in any way affect the reading of 
W. 

In most cases it is sufficient to note the 
iron watts at the normal voltage and fre- 
quency. When it is desired to separate 
the losses between hysteresis and eddy cur- 
rents, the tests may be done in two ways. 

1. Variable Frequency Tests—This is 
done by keeping the ratio of volts to fre- 
quency constant after the manner of the 
Kapp-Housman test on direct-current gen- 
erators. The watts per cycle are then plot- 
ted against the frequency and the losses 
readily separated. It is important to take 
the frequency as low as possible in order to 
be able to project back to the point which 
will give the static hysteresis loss. 

2. Constant Frequency Test—It is some- 
times inconvenient to arrange for a varia- 
tion of the frequency of the supply, and 
in such cases the following test is recom« 
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mended as one which will give rapidly a 
good approximate value of the relative 
amount of hysteresis and eddy current loss. 

Method of Total Index—tThe test con- 
sists in varying the voltage while the fre- 
quency remains constant. The iron loss 
measured by the wattmeter may be ex- 
pressed w = aE? + bE?, where the first 
term represents hysteresis loss and the sec- 
ond the eddy loss. The total loss, however, 
may not inaccurately be given as w = cE», 
where y and c are readily determined from 
two readings by the use of logarithms. 


1 Ws 
w, sin 6, 


Combining the above, we find that c = 
aE2—y + bE?—% that is aE” must 
decrease as fast as bE*—¥ increases. On 
the assumption that z is constant, there- 
fore, it will be found that 


Wr _ 2—Yy 

Wey — 2 
All the more recent determinations of z 
in the range covering transformer working 
flux densities have given the value 1.5 and 
not 1.6 for this index, and we have also 
arrived at figures approximating to 1.50 
for transformer cores working at flux den- 
sities ranging, say, from 2,000 to 6,000 


_ lines per square centimetre. 


To separate the losses, then, it is merely 


necessary to take two wattmeter readings, 


w, and w, at voltage E, and E,, near the 
required value, and find the value of y 
as follows: 


— log w, / u, 
Y = Tog E/E, 
Then, taking 1.5 as the value of z, the 
ratio 
hysteresis loss _ 2— 
eddy loss § y— 1.50 
gives the required information. 

(b) Copper Losses—The combined cop- 
per losses in the primary and secondary 
windings of the two transformers are given 
by the reading of the wattmeter W,. The 
connections are such that the magnetizing 
current required by the system does not 
pass through this instrument. 

If the volt leads are connected to the 
actual terminals of the transformers, and 
there are no instruments or switches m 
the circuit consisting of the secondary 
windings, the wattmeter reading gives 8 
true measure of the copper loss in the two 
transformers under test. Atteation should, 
however, be paid to the effect of the cur- 
rent taken by the volt coils. 

(c) Efficiency—Since the efficiency of 8 
transformer depends solely on the voltage 
and frequency of supply, and upon the 
current in the windings, it is not necessary 
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to adjust the power-factor. The product 
of the voltage e, and the current i may 
be taken as the mean circulating power, the 
current being conveniently measured by 
the three-point wattmeter method. The 
losses having been determined by the watt- 
meter readings, the efficiency of one trans- 
former is given by 
_ | circulating power l 

1— N circulating power + losses 

It is, however, preferable to adjust the 
power-faetor to unity and connect the volt 
coils of the wattmeter to the supply points 
2.3. The instrument then reads the mean 
power directly and the determination of 
the efficiency is thus simplified. 

(d) Heating—When testing a trans- 
former it is important to determine the 
final temperature which will be reached 
as the result of a continued application 
of the rated full load. An approximate 
idea of this temperature may be obtained 
by observing during the test the readings 
of thermometers placed in suitable posi- 
tions in the transformer. When these in- 
dicate that final conditions have been 
reached, the resistance can be determined 
quite easily from the wattmeter and volt- 
meter readings by the three-point meth- 
od already described. The authors have 
found this quite the most satisfactory way 
of determining the temperature rise by 
resistance measurement. 

(e) Regulation on all Power-Factors— 
It will usually be sufficient to determine 
the characteristic triangle of the trans- 
formers, and to draw the diagram giving 
the required regulation curves in the man- 
ner previously described. The triangle is 
best determined by adjusting the current 
to its full-load value and the power-factor 
to unity, and observing the low voltage 
impressed on the primary circuit and the 
reading of the wattmeter W,. This latter 
reading divided by the current will give 
the copper voltage. The leakage voltage 
is given by 
V (short-circuit volts)" — (copper volts)’. 

The triangle thus obtained is for two 
transformers, half the values giving the 
characteristic triangle. It may be noted 
that the difference in the voltages of T, 
and T, is practically the double copper 
voltage when the power-factor of the cir- 
cuit is unity, and if the power-factor be 
adjusted till the current is exactly ninety 
degrees, out of phase, then this difference 
is a direct measure of the leakage volts. 
On any power-factor this difference will, 
of course, give the regulation of the trans- 
former. . 

HYSTERESIS BY SLOW CYCLIC CHANGE. 

The two methods already given for ar- 
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riving at the loss through hysteresis alone 
in the transformer core are based, the 
one on the possibility of varying the fre- 
quency, and the other upon a knowledge 
of the index z. To determine the latter 
and generally to eliminate all the effects 
of rapid magnetic variation, and arrive 
at the true hysteresis loss is, however, im- 
portant. Ballistic methods of measuring 
hysteresis are impracticable, on account of 
the mass of iron to be magnetized. There 
is, however, one method available, which 
was proposed by C. F. Scott. It is the 
method of constant induced voltage. The 
primary current supplied from a low-volt- 
age direct-current source is varied from a 
negative to a similar positive value at 
such a rate as to keep the small secondary 
induced voltage constant throughout the 
whole change. This method, which is at 
once easy to carry out, expeditious and 
accurate, does not appear to have attracted 
the attention it deserves. The present au- 
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Fig. 4.—CoNNECTIONS FOR MAGNETIC TEST. 


thors have developed this method, and 
show here how by its means the hysteresis 
not only of large transformers, but also 
of smal] samples of transformers, iron, 
or rings of cast steel, may be tested for 
permeability and hysteresis. 

To find the hysteresis loss in a trans- 
former core working at a given flux den- 
sity, the following connections are suit+ 
able: in the first place, a rheostatic device 
is required which will permit of a con- 
tinuous adjustment of the small magnet- 
izing current from the value necessary to 
give the required flux density right down 
through the zero value to the negative 
maximum value. To effect this a three- 
wire low-voltage source of current is con- 
venient. Two light carbon rheostats are 
mounted back to back with their handles 
bound together so that when the one is 
tightened the other is loosened (Fig. 4). 
They are joined in series across the outer 
supply points, while the central point is 
led through the transformer winding to 
the middle supply terminal. When the 
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rheostats are equally tight, then no cur- 
rent flows through the transformer. If 
the rheostat handle is worked so as to 
tighten R, the potential of the junction 
point D will tend to coincide with that of 
B, so that a PD will be set up across the 
terminals of the winding; and the current 
in it may then be continuously adjusted 
down through zero to a negative maximum. 

The rate of supply of energy of the 
primary winding is E 4, = ¢%, + ir 
watts. 

The energy change during any given pe- 
riod is 

SKRidt=faidi+ find t. 
But e, is kept constant = Ke, where K 
= ratio of transformation in transformer. 
Hence magnetic energy Ke,fi,dé. Plot ¢, 
against ¢ for rising and falling currents. 
Its area in ergs divided by the volume of 
the iron in the core in cubic centimetres 
is the hysteresis loss in ergs per cubic 
centimetre per cycle. 

It is thus merely necessary to note time 
readings of the ammeter or to use a record- 
ing instrument to obtain at once the hys- 
teresis loss. 

Application of Constant Induced Volt- 
age Method to Small Samples—The ar- 
rangement shown in Fig. 4 is used, the 
carbon rheostats employed having plates 
three and one-half inches square. The 


primary winding of the transformers is 


replaced by a single straight length of 
19/16 cable. The sample consists of a 
strip one inch or two inches wide, and, 
say, four feet long, cut from the trans- 
former sheet and rolled up tightly on a 
wooden former turned to a diameter of, 
say, five centimetres. A wide groove is 
left in the former in which the secondary, 
consisting of a flat coil designed to suit 
the indicating instrument, is placed. The 
sample is passed through this as it is rolled 
up, and the whole is then slipped on to the 
straight conductor. The terminals of the 
secondary are either joined straight on to 
a sensitive indicating millivoltmeter or 
an opposing electromotive force is em- 
ployed as in the transformer set. “Air 
lines” can be compensated for by the use 
of a few turns of wire suitably placed 
near the straight conductor. Any required 
number of curves of current as it varies 
with time are then taken by the method of 
constant induced voltage; and, as the di- 
mensions of the magnetic circuit are 
known, the curves can, if required, be 
reduced to B—H curves, and all the nec- 
essary magnetic data obtained. 

The flux densities occurring in trans- 
formers are caused by fields not exceeding 
two to four C. G. S. units. The magnetic 


854 


field along the circumference of a circle 
of a centimetres radius, through whose 
centre a conductor carrying 1 amperes is 
passed is 0.2 i/a. If a = 2.5 centimetres, 
then for H = 2 and H = 4, i = 25 and 
50 amperes. In laboratories, where the 
low-voltage supply need not come from 
portable cells, these currents are readily 
obtainable. 

Thus a sample of iron can be tested in 
the form of a ring without being wound 
at all. It has merely to be rolled up on 
the former. And the method of constant 
induced voltage is equivalent to a bal- 
listic test, the magnetic circuit of the sam- 
ple being closed. Considerable experience 
with this method of testing samples dur- 
ing the last few months has shown clearly 
to the authors its great superiority for 
ordinary magnetic testing. It is not diffi- 
cult to obtain the permeability and hystere- 
eis curves, and the Steinmetz coefficient 
and index for a sample in the course of an 
hour; a result which can not be obtained 
by the ordinary ballistic method. Since 
the method involves only a slow magnetic 
process, samples of cast steel in the form 
of rings, which can not be dealt with hal- 
listically, may be tested for magnetic 
quality. 

In the Philosophical Magazine for April, 
Professor Alfred W. Porter discusses the 
inversion points of the Joule-Kelvin effect 
for a fluid passing through a porous plug. 
The paper is a simple and straightforward 
deduction from the laws of thermodynam- 
ics. The condition that an infinitesimal 
difference of pressure on the two sides 
of the plug should give rise to no “cool- 
ing” or “heating effects” is given by the 
equation Td/vdT — v = 0, and when the 
pressure-volume-temperature equation is 
given, this condition determines 4 curve 
in the p,T or v,T diagram formed by the 
inversion points. Professor Porter’s paper 
ig mainly taken up with examining the 
form of this curve corresponding to vari- 
ous assumed equations of state, such as 
that of van der Waals or Dieterici. From 


the form of the curves it is shown that 
in general two inversion temperatures exist 
for, the same pressure, between certain 
limits of pressure; in the case of van der 
Waals’s equation, the maximum limit is 
nine times the critical pressure. Finally, 
the author points out that the experimental 
study of these inversion curves affords a 
very valuable method of testing the rela- 
tive validity of different equations of state. 
Theoretically also a knowledge of the in- 
version curve and the equation of state 
referred to any given thermometric scale 
afford sufficient data to determine the re- 
lation between that scale and the absolute 
temperature.—Nature, 
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HIGH BFFICIENCY INCANDESCENT 
LAMPS FOR STREET LIGHTING.? 


BY FRANCIS W. WILLCOX. 


Incandescent lamps used in series form 
a simple and efficient method of lighting 
streets in small towns and suburban lo- 
calities, and in fact all places where the 
result is to be obtained at a minimum ex- 
pense, or where the conditions do not 
permit the use of high candle-power lamps 
of the arc type to obtain the desired illumi- 
nation. 

Incandescent lamps have obvious ad- 
vantages in street lighting work, as they 
can be made in low candle-power sizes and 
distributed at frequent intervals, thus se- 
curing a very uniform distribution of light 
as compared to the massing of greater 
total candleqpower at greater distances 
apart necessary with high candle-power il- 
luminants. Until the last three or four 
years the use of series lamps for street 
lighting has not been altogether satisfac- 
tory by reason 

1. Of the lack of efficient and reliable 
devices for the automatic regulation of 
current. 

2. Of unsatisfactory apparatus for au- 
tomatically cutting out the lamp on break- 
age of filament, and 

3. Unsatisfactory and inefficient incan- 
descent lamp in the candle-powers, ampere 
and voltage ranges required for this class 
of service. 

As regards the regulating apparatus the 
various devices employed for this service 
are familiar to all central station managers 
and need not be described here. Sufficient 
to say that the bank board, the shunt 
box, the hand-control reactive coil and 
similar devices have given way to the con- 
stant current transformer. This excellent 
device automatically ensures such a uni- 
form and well-reculated service that satis- 
factory life can be obtained from lamps 
of relatively much higher efficiency than 
could be previously used. This improved 
regulating apparatus has, therefore, assist- 
ed to definitely establish street series in- 
candescent lighting on a satisfactory basis. 

Similarly in the socket cutout a mate- 
rial improvement has been made by re- 
moving the cutout from the base of the 
lamp to the socket and the adoption of 
higher line voltages has ensured a more 
certain action of the cutout film by which 
a burned-out lamp is short-circuited and 
the current maintained uninterrupted. 

The incandescent lamp, as used for 
street lighting, has not in the past been 
altogether satisfactory, due to a number 


! Paper read before the Ilurminating. Engineering 
Society, New York City, May 11, slightly abridged. 
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of conditions, the lamp being a difficult 
one to manufacture owing to the heavy 
currents employed. In justice to these 
previous lamps, however, it should be noted 
that their results would have been mate- 
rially better had they been used with 
modern constant current transformers and 
that, as bad as the lamps appeared to be, 
most of the troubles were caused by the 
bad service conditions. 

In recent years material improvements 
have been made in the quality of street 
series lamps so as to enable them to with- 
stand the rigors of the service, and the 
price of the lamps has been greatly re- 
duced, so that the economy of series incan- 
descent lamp service has been materially 
improved from the lamp standpoint. 


THE NEW HIGH EFFICIENCY SERIES LAMP. 


The most remarkable improvement, how- 
ever, has been achieved in the past year 
with the discovery and development of the 
new metallized or “Gem” filament and its 
application to street series lamps. The 
benefits of the metallizing process apply 
particularly to lamps of the street series 
types, which are in general lamps with 
sufficient thickness and size of filament 
to realize the full measure of improvement 
which this process can give. 

In the case of the usual types of street 
series lamps this improvement appears to 
be about thirty per cent in efficiency. This 
means that the metallized filament street 
series lamps can be made of an efficiency of 
2.5 watts per candle equal in life for any 
given candle-power to that of the present 
3.5 watts per candle. This is the material 
gain of one watt per candle and we can 
probably appreciate it more fully by refer- 
ence to curves and accompanying dia- 
grams (Fig. 1). 

The curves show the life performance 
taken to about seventy-five per cent of 
initial candle-power at various efficiencies 
for the new and old filament. In the case 
of street series lamps the improvement in 
life values is graphically portrayed. The 
improvement secured by the metallized fila- 
ment appears to be largely due to reduction 
in blackening. As is well known the change 
in candle-power of incandescent lamps 18 
due to two factors: change in resistance 
of filament and blackening of bulb. 

In the ordinary carbon filament the pro- 
portion of the loss of light due to these 
two causes is as follows: due to blackening; 
fifty-five per cent of the loss; due to 
change in resistance, forty-five per cent of 
the loss. 

On the new metallized filament it is es- 
timated that this loss is proportioned 4 
follows: due to blackening, twenty per 
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cent; due to change in resistance, about 
eighty per cent. 
_ The change of candle-power of a lamp 
for series work due to change in resistance 
should theoretically be corrected by the 
automatic increase of voltage by which 
the current is maintained constant through 
filament. 

On this basis the new series lamp (with 
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Life and candle-power curves of (I) ordinary carbon 
filament, (ID) new “GEM” filament. street series lamps 
in range of 3.5 amperes (or less), 25 and 30 candle- 
power. Values taken to 75 per cent of initial candle- 
power. 


eighty per cent of its initial candle-power 
loss due to change in resistance) should 
develop more than the present lamp, the 
ideal characteristic of a rising life and 
candle-power curve. To illustrate this 
point I will call to attention Fig. 2. The 
rising candle-power curve is actually giv- 
en with lamps of one to two amperes, but 
for some reason does not develop with 
lamps of higher amperages. 

Street series lamps, life and candle- 
power curves, however, show a tendency to 
hold up; for with a given life to eighty 
per cent of the initial candle-power and 
the life to seventy or seventy-five per 
cent is four times as long. This suggests 
the use of a lower percentage limit for 
useful candle-power—seventy per cent to 
seventy-five per cent instead of the eighty 
per cent value used for multiple lamps. 

In exploiting the new “Gem” filament 
street series lamps the question arose as 
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to what efficiency it was desirable to adopt 
for this lamp for general conditions of 
central station service. At the present time 
there are two efficiencies for street series 
lamps, namely, 3.5 and four watts per 
candle. The four watts per candle effi- 
ciency is a relic of old conditions and poor 
regulation, and with the use of the modern 
constant current transformer has been re- 
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als and power at the rate shown. The 
three curves in each group arise from 
the three costs of lamps, thirty, forty and 
fifty cents for the different ampere ranges. 
You will notice that each of these curves 
has a minimum point; that is, a point 
where the sum of the power and lamp 
renewals st varying efficiencies is a mini- 
mum. From these points are drawn the 


Hours Useful Life 


Diagram illustrating difference in life and candle-power curves of Jamps when burned, (1) at constant voltage, 


and (2) at constant amperes, (1) Life and candle-power curve of ordinary multiple incandescent lamp, 8.5 watts © 


per candle efficiency. (II) Calculated curve of performance at constant amperes, calculated from curve I. (ILI) 
Actual curve of life and candie-power performance at constant amperes, from average of nine lamps on test of 25 


candle-power, 1.75 amperes, 3.5 watts per candle efficiency. 


placed largely by lamps of 3.5 watts per 
candle efficiency. 

As far as conditions of service are con- 
cerned with apparatus available which will 
ensure uniform regulating conditions, and 
such apparatus is available, but one effi- 
ciency would seem necessary for series 
lamps. This class of central station service 
varies but little, as operating costs run 
about the same therefor, and the service is 
uniformly paid for on the basis of lamp 
year or lamp month. It, therefore, seemed 
that the new “Gem” filament lamp should 
be made and supplied in but one efficiency, 
namely, that efficiency which would give 
central station companies the minimum 
operating cost for this class of service, cov- 
ering cost of power delivered at the lamp 
and the cost of the lamp renewals. 

Assuming the twenty-five-candle-power 
lamp as a standard in the ranges of 5.5 
amperes and below, there are in round 
figures practically three costs of lamp to 


consider, namely, thirty, forty and fifty . 


cents. 

Assuming further a cost per kilowatt- 
hour delivered at the lamp of one, two, 
three and four cents per kilowatt-hour, 
let us estimate the cost of light for an 
annual service of 4,000 hours for lamps 
of different efficiencies and plot the re- 
sults as shown on the diagram in Fig. 
3. The horizontal curves of this dia- 
gram represent the costs of lighting at 
different efficiencies covering lamp renew- 
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vertical lines shown, which are lines indi- 
cating the efficiency for any given cost of 
power and cost of lamp that will secure 
the lowest cost of lighting service. 

The writer understands that a safe fig- 
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Curves showing efficiency of new "“ GEM” filament 
street series lamps (25 candle-power, 5.5 amperes and 
below), which have a minimum cost of lighting service. 
including cost of power (at the various rates shown, 1 
cent, 2 cents, 3 cents) and lamp renewals at the three 
costs of lamp shown (30 cents, 40 cents, 50 cents ) The 
diagram indicates the efficiency, piving the minimum 
cost for the average condition for the new lamp at 
2.7 watts per candle. Cost shown is fora year's serv- 
ice, 4,000 hours. 


ure for the cost of power delivered to lamp 


for this class of service, including all 
charges, fixed and operating, is between 


a 
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two and three cents per kilowatt-hour. 
On this basis it is seen that the efficiency 
for the minimum cost, assuming an aver- 
age price of forty cents per lamp, is about 
2.7 watts per candle. This efficiency has 
been. accordingly adopted as the standard 
for the new filament street series lamps 
with hopes that later still higher effi- 
ciencies may be supplied. 

The conditions of street series lighting 
service are different from those of the 
ordinary consumer’s service and greater 
emphasis must be laid on the life of the 
lamp. Further, owing to the fact chat 
light is sold by the lamp month or lamp 
year, the cost to central station is the 
correct basis for determining the efficiency 
of these lamps, and, therefore, a material- 
ly longer life is required than in the regu- 
lar lighting service with consumers. For 
this and other reasons it was decided to 
adopt the 2.7 watts per candle efficiency 
for the new lamp, although these new 
lamps could be supplied at 2.5 watts per 
candle with a life equal to that of the 
present 3.5 watts per candle lamp. At 
the efficiency adopted, 2.7, the life of the 
lamps will be about fifty per cent longer 
than that of the present 3.5 watts lamps, 
and about an equal amount less than that 
of the present four watts per candle lamp; 
that is, the life will be a mean of the 
life values of the present 3.5 and four 
watts per candle lamps of the same candle- 
power and ampere range. 

To determine the value of these new 
lamps in comparison with the present 
lamps, let us estimate the annual kilo- 
watt-hours saved therewith. 

Taking, now, the twenty-five-candle- 
lamp as a basis, it gives a saving between 
the present and new lamp for the same 
life (1,000 hours) of one watt per candle, 
or twenty-five watts. The actual hours of 
use for series lamps approximate 4,000 
hours per year, giving us 100 kilowatt- 
hours saving per year per socket; 4,000 
hours represent four lamp renewals per 
year, so that the 100 kilowatt-hour total 
annual saving per socket is twenty-five 
kilowatt-hours saving per lamp. This is 
worth at two cents total cost per kilowatt- 
hour fifty cents, or at one cent total cost 
per kilowatt-hour twenty-five cents, which 
represents the additional value of the new 
series lamp for this candle-power. The 
increase in price for this candle-power of 
lamp is less than ten cents. 

In street lighting service central sta- 
tions sell by the lamp year, so that the 
new series lamp would not reduce the in- 
come of a company (as it would where 
light is sold by meter on watt-hour basis). 
Central stations would, therefore, receive 
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the full benefit of the savings of the new 
lamp. 

Its effect on income would be something 
like the following: 

Rates for street lighting are generally 
about $1 per candle-power per year; for 
twenty-five-candle-power lamp is paid per 
year $24. The income, therefore, for the 
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equipment for forty additional new lamps, 
$30; total, $352 — $195 = $157. 

Deducting this expense (difference of 
$157) from the difference between two net 
incomes above, we find that the new lamp 
gives an additional income of $803, or 
$8.03 per lamp per year. 

With the introduction of new series 
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STREET SERIES LAMP DATA—VOLTS AND WATTS PER LAMP FOR VARIOUS EFFICIENCIES. 
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Present Series Lamps. | New GEM Filament 


Series Lamps. 
| 2.7 Watts per Candle 

Ampere: Conde 4 wats por ee 3.5 Watie per aad Eea Bass 
Volta Watts. Volts. W atts. Volts. Watts. 

hc ce et a Eg ee es Sr) he a ESSN scam] = ees = a 

( 16 36.6 64 32.0 56.0 24.70 43.2 
i 20 45.7 80 40.0 70.0 30.9 54.0 
1.75 25 57.2 100 50.0 87.5 38.60 67.5 
S 30 68.6 120 60.0 105.0 46.3 81.0 
40 91.4 160 80.0 140.0 61.70 108.0 
50 114.2 200 100.0 175.0 77.20 135.0 
2 26.7 80 23.3 70.0 18.0 54.0 
25 | 33.3 100 29.2 87.5 22.5 67.5 
3.0 30 | 40.0 120 35.0 105.0 27.0 81.0 
40 53.3 160 46.7 140.0 36.0 108.0 
50 | 66.7 200 58.3 75.0 45.0 135.0 
( 20 | 22.8 80 20.0 70.0 15.43 54.0 
25 | 28.6 100 25.0 87.5 19.30 67.5 
| 30 34.0 12 30.0 105.0 23.14 81.0 
3.5 40 45.7 160 40.0 140.0 30.85 108.0 
I} 50 57.2 | 200 50.0 | 175.0 38.5 135.0 
L 65 74.3 260 65.0 227.5 50.0 175.0 
( 20 14.55 80 12.72 70.0 9.818 54.0 
25 18.18 100 15.91 87.5 12.27 67.5 
30 21.8 120 19.09 105.0 14.727 81.0 
40 29.09 100 25.45 140.0 19.636 108.0 
5d 50 36.36 200 31.81 175.0 24.545 135.0 
65 47.27 260 41.36 227.5 31.909 175.5 
75 54.54 300 47.72 262.5 36.818 202.5 
100 72.72 400 63.53 350.0 49.09 270.0 
125 90.91 500 79.5 437.5 61.36 337.5 
( 20 11.72 80 10.6 70.0 8.18 54.0 
| 25 15.15 100 13.26 87.5 10.23 67.5 
30 18.18 120 15.91 105.0 12.27 81.0 
| 40 24.24 160 21.21 140.0 16.36 108.0 
6.6 4; 50 30.30 200 26.52 175.0 20.45 135.0 
| 65 39.39 260 34.47 227.5 26.59 175.5 
Oo 75 45.45 300 39.77 262.5 30.68 202.5 
100 60.61 400 53.03 350.0 40.91 270.0 
Li 125 75.76 500 66.29 437.5 51.14 337.5 
| 30 16.0 120 14.0 105.0 10.80 81.0 
40 21.3 160 18.66 140.0 14.40 108.0 
| 50 26.66 200 23.33 175.0 18.0 135.0 
7.5 d 65 34.666 | 260 30.3 227.5 23.3 175.5 
75 40.0 300 35.0 262.5 27.0 202.5 
| 100 53.3 400 46.7 350.0 36.0 270.0 
{| 125 66.66 500 57.7 432.5 45.0 337.5 
( 30 12.5 120 10.9 105.0 8.43 81.0 
| 40 16.66 160 14.6 140.0 11.25 108.0 
| 50 20.85 200 18.2 175.0 14.1 135.0 
96 4 65 27.1 260 23.7 227.5 18.3 175.5 
| 75 31.3 300 27.3 262.5 21.1 202.5 
| ' 100 41.7 400 36.5 350.0 28.1 270.0 
[| 1235 52.1 500 46.0 437.5 35.1 337.5 


same investment in station apparatus gives 
100 old lamps at $24 = $2,400; 140 new 
lamps at $24 = $3,360 — net gain, = 
$960; expense lamp renewals, three and 
one-half amperes, old lamps at thirty-pine 
cents each, five renewals per year = $195; 
expense lamp renewals, new lamps at seven 
cents added price, or forty-six cents each, 
$322; fixed charges on additional line 
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lamp it is desirable for central station 
companies to eliminate many of the pres- 
ent variations in ampere ranges and can- 
dle-power sizes of lamps. 

The accompanying table shows the vari- 
ous types of series street lamps supplied 
and the watts and voltages per lamp for 
the two efficiencies of the present lamp and 
the new high efficiency filament lamp. 
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This table shows seven current ranges 
and six candle-power sizes for each, or 
forty-two kinds of lamps—altogether too 
many varieties—and I desire to offer some 
practical suggestions on the point. 

CHOICE OF AMPERE RANGES. 

Choice of ampere range is determined 
largely by the number of lamps of any 
given candle-power it is desired to run 
on one circuit. The higher the amperage 
the lower the voltage of lamp and, there- 
fore, the greater the number of lamps that 
can be operated on a given circuit. The 
following table shows this number for 
the different candle-powers and the am- 
pere ranges for different primary voltages 
of 1,100, 2,200, etc., up to 5,500 volts. 
With the present constant current trans- 
formers it is practicable to employ volt- 
ages of 5,500 volts and average conditions 
will permit the use of at least 3,500 volts. 
It is desirable to keep the voltage above 
3,000 to ensure certainty of operation of 
the film cutouts in the lamp sockets. 

The desirable number of lamps per cir- 
cuit will vary according to conditions, but 
appears to be from 100 to 150 lamps. On 
this basis I have drawn in on table 2 a 
black line to separate the candle-power 
sizes, which for any given primary volt- 
age will run 100 lamps per circuit. Taking 
3,500 volts as an average primary voltage, 
this permits of the use of candle-powers 
for the different ranges given below. 

By the use of 5,500 volts the range is 
extended to include twenty-five and thirty 
candle-power on 1.75 ampere range and 
all the candle-powers in the other ranges. 

Assuming 3,500 to 5,500 volts as the 
average ciréuit voltage, the above analysis 
shows us that it would not be necessary to 
employ higher amperages than 5.5 with 
3,500 volts, or higher amperages than 
3.5, or preferably 1.75 amperes with 5,500 
volts to obtain 100 lamps per circuit. The 
use of lamps above 5.5 amperes seems to 
be confined largely to circuits in which the 
lamps are used in series with arc lights. 
It is very desirable in point of quality of 
lamps to keep the amperage of circuits as 
low as possible, as it is difficult to make 
series lamps of satisfactory quality for 
higher amperages where the volts per lamp 
are low and where the difficulties of ex- 

Ampere Range. 


haustion are therefore materially multi- 
plied. The 5.5 ampere ranges of any 
candle-power give better life service than 
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TABLE II. 


TABLE SHOWING NUMBER OF NEW GEM SERIES 


LAMPS (2.7 W. P. C.) THAT CAN BE OPERATED 


ON A CIRCUIT WITH VARIOUS LINE VOLTAGES. 
Number of Lampe per Circuit for Primary Line Voltage of 


1100 2200 3500 4400 5500 

Ampere. C.P. Volts. (1000) (2000) (8200) (4000) (5000) 
16 21.70 40. 81. 129.0 162. 202. 

80.90 32. 65. 107. 129. 162. 


the 6.6 ampere lamps of the same candle- 
power. Likewise the 3.5 ampere lamps are 


16 and 20 candle-power. 

20, 25 and 30 candle-power. 

20, 25, 30 and 40 candle-power. 

is 20, 25, 30, 40, 50, and 60 candle-power. 
20 to 75 candle-power, inclusive. 

30 to 75 candle-power, inclusive. 

30 to 75 candle-power, inclusive. 


better than the 5.5 ampere and the 1.75 
ampere are better than the 3.5 ampere. 
Assuming candle-powers of fifty and less’ 


the best quality appears to be obtained in 
the ampere ranges between one and three 
amperes. 

It is to be sincerely hoped that the 
trend of practice will be to abandon the 
use of the higher ampere ranges, such as 
6.5, 7.5 and 9.5 amperes. — 

DESIRABLE CANDLE-POWERS. 


What determines the desirable candle- 
power for street lighting service? This 
considers not only the size of unit in can- 
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dle-power, but the distribution therefrom. 
The desirable candle-power appears also 
to be fixed in a large measure by condi- 
tions of competition. Competition for this 
class of service is principally against the 
Welsbach gas lamps, and it has been found 
by tests that the thirty-candle-power street 


_ series incandescent lamp will, under aver- - 
age conditions, give illumination equiva- - 


lent to the ordinary Welsbach street lamp. 
In practice the majority of electric incan- 


descent street series lamps are twenty-five | 


candle-power, which some companies claim 
is the equivalent of the Welsbach light. 
Other companies employ forty candle- 
power and fifty candle-power in some cases 
in response to the demand for a greater 
volume of light from public authorities. 


Lamps of: the higher candle-powers, sixty- 
five and 125, are apparently very little 


used and required for use chiefly on arc 
lighting circuits in the high ampere ranges. 
The table on page 857 is interesting as 
showing the relative percentage demand 
for street series lamps in the various can- 
dle-powers for the two efficiencies. ‘This 
table shows that ninety per cent and over 
of the lamps are from twenty to forty can- 


dle-power, only with fifty-seven per cent in . 


twenty and twenty-five candle-power. 
GENERAL CONCLUSIONS. 

Summing up the various points we find 
that the desirable practice for street series 
lamps covers the use of twenty-five to 
thirty-candle-power lamps in the ampere 
‘ ranges of 3.5 and less, preferably 1.75 
amperes, employing a primary voltage of 
3,500 to 5,500 ‘giving 100 or more lamps 
per circuit. 

PRACTICAL ADVANTAGES OF INCANDESCENT 
LAMPS FOR STREET LIGHTING. 

The best system of street lighting is 
clearly that which gives an even light 
of sufficient intensity over all parts of the 
street. All forms of street lights give 
plenty of light near the lamps. The limit- 
ing feature seems to be the intensity of 
light half way between the lamps or at a 
considerable distance from the lamps where 
the light is weakest. If the light from 
the lamp be very strong, that at the half 
way point is rendered less effective by con- 
trast. This, as we all remember, was the 
trouble with the old open arc lamp and the 
basis of improvement rendered by modern 
enclosed lamps and appurtenances. It is 
a well-known maxim that uniformity is 
the chief requisite of good illumination, 
and this is particularly true of street light- 
ing where a very strong light placed at 
infrequent intervals may give a poor and 
unsatisfactory illumination due to lack of 
uniformity. This lack of uniformity re- 
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-sults not only in waste of light over the 


strongly illuminated area, but still greater 


waste throughout by the reduction of the 


sensitiveness of the eye for the light. In 
many cases, therefore, the total amount 
of light given and cost of illumination 
may be reduced materially to the better- 
ment of the illumination. 

The series incandescent lamp hardly 
comes into competition with the arc light 
which is required for different conditions 
of service: The incandescent lamp, how- 
ever, does come into competition with the 
Welsbach gas lamp, which competition has 
been quite a formidable one in localities 
where gas pipes and lamps are already 
installed. l 

The series incandescent lamp, however, 
with the improvements which are now 
available, should be able to effectually com- 
pete with the Welsbach light for street 
lighting service by reason of the following 
advantages : 

1. Ease of control from a distance per- 
mitting lighting and extinguishing lamps 
as conditions may require, and therefore 
the ability to take full advantage of a 
moonlight schedule as the weather permits. 

2. Lamps are less affected by weather 


= conditions than the Welsbach lamps. In- 


candescent lamps lend themselves to bet- 
ter and more accurate testing, so that a 
more uniform product is ensured. Also 
variation of pressure causing reduction of 
light is more readily detected and pre- 
vented with incandescent lights than with 
gas through the facility with which elec- 
tric current can be measured. Electric in- 
candescent lamps have also a materially 
better maintenance of candle-power than 
Welsbach lamps. 

3. The light of the incandescent lamp 
is yellow and more able to penetrate fog 
and smoke than gas lamps, and these are 
conditions where the light is especially de- 
sirable. 

4. Incandescent lamps can be installed 
along interurban roads and urban localities 
more readily and at less expense than a 
similar installation of gas lamps. 

5. Incandescent lamps operate so as to 
throw the light downward and therefore 
clearly illuminate the space beneath the 
lamp which is in shadow with gas lamps. 

6. The incandescent lamp has the ad- 
vantage of being suspended over the street 
or roadway. The Welsbach light is placed 
on the sidewalk in most cases in line with 
trees which cast shadows and obstruct the 
light of the lamp. This last advantage 
always secures a better lighting effect from 
incandescent lamps on the houses and 
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buildings on the opposite side of the road 
than where gas lamps are used. 

On the basis of cost, assuming the twen- 
ty-five-candlezpower incandescent lamp as 
equivalent in illumination to the ordinary 
Welsbach, we have the following compari- 
sons : 

Welsbach consumes 3.5 cubic feet for 
1,000 hours, would cost at $1 per 1,000 
for gas $3.50.- The twenty-five-candle 
power incandescent lamp of the new high 
efficiency type will consume for 1,000 
hours 62.5 kilowatts, which would give an 
equal cost with that of the gas at a rate 
of a little over 5.5 cents per kilowatt-hour. 

On this class of lighting service, with 
long hours of use and large number of 
lamps, such a rate should be a profitable 
one, and even lower rates might be profit- 
ably made. In general, of course, the 
kilowatt-hour rate is not made, simply a 
rate per lamp per year, including power 
and lamp renewals. On the 5.5 cents per 
kilowatt-hour rate an annual 4,000 hour 
service with renewals would amount to 
$15 for a twenty-five-candle-power lamp. 

The illumination from street series 
lamps could be materially improved by the 
introduction of a suitable and efficient 
form of reflector for use with the lamps. 
The form of reflector in general use now is 
the same that was used ten or fifteen years 
ago. It presents few points of advantage 
and could be materially improved upon. 


International Association for 
Testing Materials. 


It is arranged that the International 
Association for Testing Materials, which 
holds its congresses about every three years 
in industrial centres in various ‘countries, 
shall this year meet in the Academy of 
Science, at Brussels, from September 3 
to 8. The King of Belgium accords the 
congress his patronage, while Prince Al- 
bert of Belgium will be one of the honor- 
ary presidents, as also will be the minis- 
ters of finance, railways, war and trade, 
and the mayor of Brussels. The programme 
of excursions includes visits to the harbor 
works at Brussels and Antwerp, the steel 
works of the John Cockerill Company, at 
Seraing, the arsenal at Mechlin, and the . 
harbor works at Zeebrugge. Among the 
papers to be read will be one on “The 
Industries of Belgium,” by Baron E. de 
Laveleye and M. Camerman. Itis expect- 
ed that a considerable number of members 
and delegates from Several countries will be 
present at the congress. Mr. J. E. Stead, 
F. R. S., Middlesbrough, is the Engle 
secretary of this institution. 
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Single-Phase Railway Equipment for 
Anderson, South Carolina. 

The Anderson Traction Company, of 
Anderson, S. C., is now actively engaged 
in building the first section of an inter- 
urban road which will eventually connect 
the city with Greenville, thirty-five miles 
away. Anderson is the centre of the cot- 
ton mill district in the South, and the new 
line will place it in touch with the sur- 
rounding cotton mill towns as well as in 
closer connection with the main line of the 
Southern Railway. 

In the city there is already a direct-cur- 
rent railway and the first branch of the 
interurban is a continuation of fhe pres- 
ent lines as far as Belton, a distance of 
ten miles. Complete station apparatus 
and motor equipments for single-phase op- 
eration have been ordered for the exten- 
sion. The new cars are of the heavy in- 
terurban type and are each equipped with 
four General Electric A-605 (seventy-five 
horse-power) single-phase motors, adapted 
for operation at 3,300 volts alternating 
current on the interurban section of the 
road and at 550 volts direct current on 
the present direct-current city lines. Each 
car is fitted with air brakes, for which 
the motor compressors are adapted for 
operation on either direct or alternating 
current, this apparatus as well as the car 
motors and equipment being furnished by 
the General Electric Company. 

Power for the operation of this road will 
be purchased from the Savannah River 
Power Company, delivered at a substation 
in Anderson at sixty-six and two-thirds 
cycles. In the substation there will be a 
three-unit motor-generator set, consisting 
of an induction motor driver, direct-con- 
nected to an alternating-current generator 
for the single-phase portion of the line 
and a direct-current machine to supply the 
present city line. The driving motor con- 
sists of a two-phase, sixty-six and two- 
thirds-cycle, 1,150-volt induction motor, 
receiving its current from the sixty-six 
and two-thirds-cycle supply above men- 
tioned. Direct connected to this is a 300- 
kilowatt, twenty-five-cycle, single-phase, 
3,300-volt alternating-current generator, 
which will furnish the ten-mile single- 
phase section now under construction with 
current directly to the trolley at 3,300 
volts without substations. The remaining 
machine for furnishing the direct current 
consists of a 250-kilowatt, 600-volt railway 
generator, complete with an exciter on the 
same shaft as the other three machines. 

This newest adaptation of single-phase 
railway apparatus for interurban service 
indicates that the trolley companies are 
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in the front ranks of the present indus- 
trial renaissance now taking place through- 
out the South. The officers of the An- 
derson Traction Company are: J. A. 
Brock, president; F. G. Brown, vice-presi- 
dent; Dr. Geo. E. Coughlin, general man- 
ager. The road is being constructed under 
the direction of J. E. Sirrino, engineer, 
of Greenville, S. C., with E. F. Lilly, of 
Columbia, as consulting electrical engi- 
neer, and General Electric Company appa- 
ratus is being used throughout. 

An Interesting Electric Railway 

Patent. 

An interesting system of multiple-unit 
electric railway control was patented May 
22 by Messrs. H. M. Harding and C. M. 
Clark. The main feature of this patent is 
that it requires but a single pilot wire. In 
previous solutions of the problem of elec- 
tric train control, two or more pilot wires 
have been used. These wires are carried 
throughout the train so that the operator 
can control his train from any point. In 
the present system but one such wire is 
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contact with any section, a circuit is com- 
pleted between the pilot wire and the train 
line or the track, which shunts one or the 
other section of the magnetic device. When 
this contact lever is in a central position 
it makes no contact and the magnetic de- 
vice is held by springs in a central po- 
sition. 

The operation of the device is as fol- 
lows: supposing the handle of the pilot 


controller to be moved so as to make con- 
tact on the first position of the rheostat 
connected to the train line, a circuit is 
thus completed, partially shunting that sec- 
tion of the magnetic controller which is 
connected between the pilot wire and the 
train line. On this account the current 
flowing through the other section winding 
will be greater than that flowing through 
the first-mentioned section, and therefore 
the controller will be moved by this pre- 
ponderant magnetic force. A further move- 
ment of the pilot controller in the same 
direction causes a still greater difference 
between the two currents and a further 
movement of the magnetic controller. 
When the pilot controller is on the last 
position the magnetic controller has moved 
in one direction to the extreme point. 
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employed, which, when combined with the 
main train line and the track, is able to 
stop, start, reverse the motors, or run the 
train at any intermediate speed. Referring 
to the accompanying diagram the opera- 
tion of the system will be easily uncer- 
stood. On each car is a magnetic device 
for operating the regulating apparatus of 
that car. This device has a double winding 
upon it, the extreme ends of the winding 
being connected, the one to the train line 
and the other to the ground or truck frame. 
The middle point of the winding is con- 
nected to a single pilot wire. The winding 
of this device is arranged so that under 
this arrangement current will pass through 
it in opposite directions in the two halves, 
each half thus neutralizing the magnetiz- 
ing effect of the other. 

The controller takes the form of a rheo- 
stat divided into two sections, one of which 
is connected to the train line and the 
other to the ground. There is a contact 
bar which can be thrown so as to come 
in contact with a number of points on each 
of these sections. When it is brought in 


Throwing the pilot controller to the off 
position allows the magnetic controller to 
come again to its central position, while 
if the pilot controller be moved in the 
opposite direction the other winding of 
the magnetic controller preponderates and 
reverses the direction of motion. 

It will be seen that in this way the move- 
ment of the magnetic controller is gov- 
erned at will by the position of any pilot 
controller, and this movement can of 
course be utilized to effect any desired 
regulation of the several units in the 
train. 

The claims of this patent cover the use 
of a single pilot wire in a multiple-unit 
control system with branches extending 
throughout the train and connections in 
the several cars securing desired motion of 
the car motors; the magnetic devices with- 
in the several cars and operable from the 
said pilot wire; the use of differential or 
opposed windings in connection with the 
single pilot wire; controller arms and re- 
sistance contacts in the path of these arms 
and connected respectively to the trolley 
return, and means for branch connections 
in connecting these devices for varying the 
distribution of the potential drop through 
the windings of the magnetic controlling 
device. 
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The Sixth International Congress of Applied Chemistry at Rome. 


N THURSDAY, April 26, the King 
() and Queen of Italy opened the 
sixth International Congress of 
Applied Chemistry in the large hall of 
the Palais de Justice, at Rome. 

Nearly 2,000 delegates and chemists, 
gathered from all countries of the world, 
were present to greet their Majesties; Ja- 
pan, the latest recruit to the ranks of 
scientific countries, being officially repre- 
sented for the first time at the congress. 
After the inaugural meeting, at which the 
representatives of the leading foreign gov- 
ernments delivered short addresses, the 
congress divided itself into eleven sections, 
dealing with the different branches of ap- 
plied chemistry. During the six days fol- 
lowing April 26, no less than 400 papers 
were read and discussed in the various 
sections of the congress. 

Lectures by Sir William Ramsay, of 
London, Professor Henri Moissan, of 
Paris, and Dr. Frank, of Berlin, were 
also delivered on subjects of general in- 
terest during the congress week, and these 
were attended by practically the whole 
of the delegates and members. Numerous 
banquets and receptions formed the lighter 
side of the entertainment provided for 
the visitors. It would be obviously im- 
possible within the limits of space allotted 
to this report to attempt to deal adequately 
with the work even of one section of the 
congress. The writer has, therefore, con- 
fined himself to brief abstracts, sufficiently 
long to be of value, of those addresses, 
lectures and papers which may be assumed 
to be of especial interest to readers of the 
ELECTRICAL REVIEW. 

INAUGURAL MEETING, APRIL 20. 

Address by Professor A. R. Ledoux, 
representative of the United States 
Government. 

“May it please your Majesties, officials 
of Rome and fellow delegates. It was 
unexpected to me that I heard my name 
just now. For only yesterday did I receive 
the summons of my government fo repre- 
sent the United States of America at this 
conference. And I was not aware that I 
would be asked to speak in the presence of 
this royal and distinguished assembly. 
But it is an easy task, and pleasant, at 
least to thank your Majesty and you the 
officers and statesmen of Italy and of Rome 
for this most generous and most hospita- 
ble welcome. 

“When I report to my government not 
only the lavish preparations for our com- 
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fort and entertainment, but that you 
Sire and your most gracious Consort have 
deigned to receive us, I am sure that the 
report will awaken sentiments of profound 
pleasure and gratitude. 

“Gentlemen of the convention, we have 
a hard task before us! 

“With so much beauty to distract us; 
such skies above us, and around and be- 
neath us the magnificence of Imperial 
Rome, how can we spend the time in the 
serious study of the science we nevertheless 
love? 

“Should this convention, in some future 
year decide to meet in America, I can 
promise you an Official and a personal 
welcome. But no state, no city can hope 
to equal what Italy and Rome have offered 
to us, with so lavish a hand. 

“Again I thank your Majesties and you 
the representatives of the senate and of 
the city of Rome for this hospitality and 
this welcome.” 

LECTURES TO THE WHOLE CONGRESS. 

Professor Henri Moissan, Paris, “The 
Distillation of Metals,’ Monday, April 
30. 

Professor Moissan delivered this lecture 
in French, and opened by remarking that 
the electric furnace had permitted us to 
study a new chapter in science, namely, 
that of the chemistry of high temperatures. 
Reactions which are incomplete at the or- 
dinary temperatures could in many cases 
be carried to their completion in the elec- 
tric furnace, and in other cases absolutely 
new reactions and products could be pro- 
duced. Studies upon the action of car- 
bon in reducing refractory oxides at high 
temperatures had led to the study of the 
effect of the maximum temperature attain- 
able in the electric furnace upon the 
metals themselves. Copper could be easily 
distilled in the electric furnace—a cur- 
rent of 300 amperes at 110 volts for eight 
minutes produced 230 grammes of dis- 
tilled metal. 

Gold could also be distilled, though with 
rather greater difficulty than copper. ‘The 
metal obtained was in a very fine state of 
subdivision, and showed the color of pur- 
ple of Cassius. The metals platinum, 
osmium, rhodium, palladium and iridium 
could also be distilled in the electric fur- 
nace with rather greater difficulty than 
gold. The metals of the iron group re- 
quired the highest temperature, but even 
these could be vaporized in the electric 
furnace. A current of 1,000 amperes at 


110 volts for twenty minutes sufficed to 
distill half of a mass of 800 grammes of 
iron; while the same current and press- 
ure caused 200 grammes of uranium to 
disappear completely in nine minutes. 

Tungsten and molybdenum were the 
least volatile metals of this series. .The 
earlier experiments of Moissan had proved 
that carbon, titanium, silicium and boron 
could be volatilized in the electric furnace. 

It was thus proved that all the elements 
could be converted into the gaseous state 
at the temperature of the electric arc, 
which was estimated to be 3,500 degrees 
centigrade. 

Dr. A. Frank, Berlin, “The Direct Utili- 
zation of the Nitrogen of the Atmosphere 
for Production of Manures and Other 
Chemical Products.” 

The lecturer commenced by referring 
to the work of Liebig and to the gradual 
increase in the consumption of artificial 
manures in the second half of the nine- 
teenth century. To such an extent had 
the recognition of the value of artificial 
manures grown by the year 1900 that 
no less than 1,200,000 tons of Chili salt- 
petre (nitrate of soda) and 500,000 tons 
of sulphate of ammonia were utilized in 
that year for agricultural purposes. After 
quoting some figures showing the increased 
yield of crops obtained by agriculturists 
in Germany from the soil, due to this use 
of artificial manures, the lecturer referred 
to the prophecies of Crookes and Andre 
concerning the gradual exhaustion of the 
natural sources of supply and to the need 
for opening up new sources of nitrogen 
upon which to draw for the needs of agri- 
culture in the future. The practically 
inexhaustible wealth of our atmosphere 
in free nitrogen was then referred to, and 
the problem presented by the fixation of 
this nitrogen in a form which would ren- 
der it available for agricultural purpose 
was discussed. The gradual evolution 
of the process associated with the names 
of the lecturer and Dr. Caro for the fixa- 
tion of this atmospheric nitrogen by aid 
of calcium carbide was described, and the 
steps taken by the pioneer company formed 
in Berlin to exploit this process were re- 
ferred to in some detail. 

Direct trials of the produce “calcium 
cyanamide,” or “Kalksticstoff,” as this 
compound is known in Germany, had 
proved that it was fully equal to ammonl 
um sulphate and sodium nitrate as án al 
tificial manure, and that it could be mant- 
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factured at a price which would allow it 
to compete with these two chemical ma- 
nures. , 

The lecturer then gave details of the 
method of manufacture. Calcium car- 
bide is formed in the usual manner by 
heating lime and coke in the electric fur- 
nace, and over this product, while still 
hot, nitrogen obtained by the fractional 
distillation of liquid air is passed. The 
product of this reaction is calcium cyana- 
mide, with the chemical formula CaCN i 
As already stated, this product can be used 
directly on the soil as a chemical manure 
or it may be employed as raw material 
for a number of secondary industries, 
among which the lecturer named the 
manufacture of pure ammonia, pure nitric 
acid, ammonia salts, compressed ammonia 
gas, cyanamide, dicyan-diamide, urea, in- 
digo, and a new compound for hardening 
stecl now being placed in the German mar- 
ket as “ferro-diir.” 

Dicyan-diamide has been used for the 
purpose of reducing the combustion tem- 
perature of rifle and cannon powders with 
striking results. 

As regards the industrial development 
of the Frank and Caro process for manu- 
facture of calcium cyanamide, the lecturer 
stated that two works were already planned 
for Italy, at Piano d’Orte and Fiume, re- 
spectively, and that the first of these was 
already in operation. Other works were 
to be erected in France, Spain, Switzer- 
land and Norway at an early date. As re- 
gards yield, the best results obtained so 
far represented the fixation of 330 kilo- 
grammes of nitrogen with the expenditure 
of indicated electrical horse-power year; 
but the lecturer was convinced this amount 
could be increased, as calculation showed 
that it was only forty-three per cent of 
the theoretical yield. 

Dr. Frank closed his address with re- 
marks upon the importance of this new 
Industry for Italy, which possessed enor- 
mous reserves of water power yet unde- 
veloped, and a population largely depend- 
ent upon the growth of agricultural indus- 
tries. 

PROCEEDINGS IN SECTION X—ELECTRO- 
CHEMISTRY AND PHYSICAL, CHEMISTRY. 

By H. Moissan, Paris, “Note Upon the 
Silicide of Carbon.” 

Professor Moissan in this paper de- 
scribed some new researches upon the sili- 
cide of carbon—represented by the chemi- 
cal formula SiC. He recalled the condi- 
hons under which Schutzenberger had 
prepared the amorphous compound, 
and Acheson at a later date had prepared 
the crystallized compound in the electric 
furnace. Finally he described some new 
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forms of the same compound obtained by 
himself, and stated that we had proof of 
its existence in nature by the fact that it 
had been found as one of the components 
of the meteorite which fell in the Canon 
Diablo in the United States. 

By Guntz, Nancy, “Note Upon the Con- 
stitution of Sub-Salts and Their Produc- 
tion by Electrolysis.” 

By heating metallic lithium and its 
chloride in a current of hydrogen, the 
proportions being in accordance with the 
equation LiCl + Li, the author obtained 
a white product having approximately the 
composition Li,Cl. 

New experiments had proved that the 
presence of hydrogen is necessary in or- 
der that the reaction may occur, and the 
product may be considered a mixture of 
hydride and chloride of lithium LiH + 
LiCl. A similar reaction had been ob- 
served by the author with regard to the 
action of calcium upon calcium chloride. 
When operating with moist substances, 
one obtains mixtures of oxide and hydride, 
as in the electrolysis of the fused chloride. 

Professor Bruni, of Milan, enquired 
whether it was not possible to prove the 
existence of a subchloride by studying the 
curve for the solubility of the lithium in 
the chloride. Guntz replied that this 
method of proof was inapplicable. Ost- 
wald stated that even the small quantity 
of lithium absorbed by the chloride was 
probably in a state of solution and not of 
combination. Guntz admitted the possi- 
bility of this explanation. 

E. Mazza, Turin, “The Applications of 
Centrifugal Force for Separation and Ex- 
traction of the Components of Gaseous 
Mixtures.” 

(This paper is of interest to boiler engl- 
neers in that it has been asserted that in 
Italy intensive combustion in boiler fur- 
naces has been attained by use of air 
which has been concentrated as regards its 
oxygen contents by centrifugal force.) 

The experiments carried out by the au- 
thor with apparatus, which he briefly de- 
scribed, have led him to believe that a 
centrifugal apparatus for separating mixed 
gases must comply with the following con- 
ditions in order to give the best results: 

1. The greatest possible tangential ve- 
locity. 

2. The minimum radius of rotation. 

3. Maximum time duration. 

4. Greatest superficial surface between 
the gaseous layer which is to be im- 
poverished and the gaseous layer which is 
to be enriched. 

5. A minimum thickness of the said 
gaseous layers. 
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The author finally gave details of some 
good results obtained by this method. 

In the discussion on this paper Boden- 
stein referred to the earlier experiments 
of Bredig with mixtures of hydrogen and 
iodic acid in this field of research. 

Nernst asked whether the results ob- 
tained by Mazza were in accordance with 
theory. + The author answered no, and 
referred to the previous work of Haber 
and Bredig. Goldschmidt asked if they 
might be allowed to see a sketch of the 
author’s apparatus, but this was refused 
as the patents were not finally completed. 

Nasini said that he also had interested 
himself in this matter, but had obtained 
only very small enrichment of the gases 
with a Mazza apparatus of an old type. 
Therefore he thought that with better ap- 
paratus and a higher velocity he might 
have been able to obtain a better result, 
and he was pleased to hear that the author 
believed he had obtained such in his own 
experiments. 

R. Nasini, Padova, “Chemico-Physical 
Researches Upon the Spring Waters of 
Anticoli.” 

This research was carried out in con- 
junction with Dr. Levi and related to the 
radioactivity of the springs of Fiuggi (An- 
ticoli), the electrical conductivity of the 
water and the special action which this 
water had upon oxygenated water and 
upon calculus or gravel. This action might 
be explained by the presence in the water 
of some colloidal catalyte. 

The authors attempted to trace a rela- 
tion between the noteworthy radioactivity 
of therspring water and the large quanti- 
ties of ozone which they found in the air 
of Fiuggi. Rocks were also found in the 
neighborhood of the springs which were 
strongly radioactive and contained notable 
quantities of barium, titanium and vana- 
dium. ` 

Another paper upon a similar subject 
was that by G. Bertoni upon “The Chemi- 
cal Composition of Sediment from Hot 
Mineral Springs in Relation to their 
Radioactivity.” 

The sediment referred to contained con- 
siderable quantities of arsenic, barium, 
strontium and manganese. The figures re- 
lating to the radioactivity were furnished 
by Dr. Megri and by Professors Nasini 
and Levi. 

C. Doelter, Gratz, “The Dissociation of 
Fused Salts.” 

This paper was read, as introduction 
to a discussion upon the dissociation of 
fused salts in general, with especial rela- 
tion to the electrolysis of these. 

The author stated that he had been led 
to the study of this subject by his previ- 
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ous work upon the fusion of silicates, in 
connection with which he had noticed that 
the dissociation of the “ion” groups in- 
creased rapidly with the temperature after 
the melting point was passed. This result 
is peculiar to the silicates, for previous 
observations upon other salts had shown 
that the melting point caused no marked 
change in the tendency for the “ions” to 
dissociate when the salt was heated, but 
that the dissociation commenced in the 
solid state. The dissociation of double 
salts of complex constitution is the most 
important, and in the case of silicates it is 
in many cases directly observable. Such 
salts have then two melting points, and 
the results observed differ according to the 
rate at which the heating of the salt is 
carried out. For the proper study of this 
subject it was necessary that the influence 
of the dissociation upon the melting curve 
should be observed, and it would be found 
that this curve became flattened as the 
number of dissociated “ions” increased. 

An interesting discussion, in which 
Abegg, Driicker, Grossmann, and Bruni 
and Miolatti joined, followed the reading 
of this paper. 
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An Innovation in Street Lighting. 


The accompanying illustrations show a 
new design of street lamp which is being 
used on Michigan avenue, Chicago, Ill. 
The South Park commissioners have re- 
cently installed these posts as an experi- 
ment, and it is stated that, aside from the 
probable cost of maintaining so many in- 
candescent lamps to the block, instead of a 
small number of arc lamps, there is every 
reason to be satisfied with the change. As 
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The new poste each carry five incandes- 
cent bulbs bunched together at the top of 
an ornamental shaft. The post is of the 
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A. R. Gerlach, Chicago Edison Company, Chicago, Ill. 
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Annual Electrical Shad Eaters. 
Mr. Charles E. Trump, president of the 
Novelty Electric.Company, of Philadel- 


New Lamp Post on MICHIGAN AVENUE, Caricago, ILL. 


Colonial style of architecture, and 1s eignt 
feet high. These posts are placed upon 
each side of the avenue, eighty feet apart. 


A. R. Gerlach, Chicago Edison Company, Chicago, Ill. 
Niaut SCENE OF ILLUMINATION OF MICHIGAN AVENUE, CHICAGO, ILL. 


it is, the comments concerning the beauty 
of the fixtures and the very satisfactory 
condition of the lighting are highly favor- 


able. 


While at night they are giving good il- 
lumination in the daytime they make a 
handsome addition to the appearance of 
the boulevard. 


phia, gives an annual planked shad din- 
ner to a coterie of New York friends, and 
the event this year came off on Tuesday © 
of last week. The shad were specially 
caught at Washington Park that morn- 
ing, and were planked by a kitchen artist 
and eaten and enjoyed by the visiting 
gastronomic artists, who agreed that this 


best of all fishes never tasted better and 
was never better served and environed. 


This is the thirteenth year that Mr. 
Trump has given the shad dinner, and 
five of those present had attended all the 
previous dinners. Among those in at- 
tendance, besides the host, were Colonel 
Ezra De Forest, Major W. L. Candee, Geo. 
T. Manson, H. Durant Cheever, W. H. 
Hodgins and E. B. Baker. A group pho- 
tograph was taken, and it was unanimous- 
ly voted that all would attend next year— 
if invited. 


eas 

Illuminating Engineering Society. 

The Illuminating Engineering Society 
will meet in the Edison Auditorium, 44 
West Twenty-seventh street, New York 
city, Friday, June 8, at 8.15 P. M. 

Dr. Louis Bell will read a paper on 
“Some Physiological Effects in Illumina- 
tion and Photometry.” 
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LETTERS TO THE EDITOR. 


Note on an Alternating-Current 
Homopolar Dynamo. 

In the last issue of the ELECTRICAL RE- 
VIEW, on page 796, a letter from J. E. 
Noeggerath, Schenectady, N. Y., was 
printed, giving a brief discussion concern- 
ing the characteristics of a new unipolar 


Fias. 3 AND 4.—A NEW ALTERNATOR. 


alternator. An addition to this note was 
received too late for publication. This 
addition is as follows: 

“Please add to the end of this note, 
after the words ‘with the exciting winding 
as primary,’ the following sentence: ‘to 
insert only one gap per ring is objection- 
able in most cases, because the brushes, 
when touching these gaps, either (Fig. 
3) open the circuit, or (Fig. 4) reestab- 
lish for a moment the electric continuity 


of the rings.’ ” 
J. E. NoEGGERATH. 


No Earthquake Damage at Los 
Angeles, Cal. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

It might be of interest to you to know, 
in view of the misleading reports that were 
sent out during the recent earthquake dis- 
turbance at San Francisco of the amount 
of damage that had been incurred in and 
around Los Angeles, that in connection 
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with our plants and holdings, which are 
operated over a strip of territory approxi- 
mately 100 miles wide and 300 miles long, 
with numerous transmission lines, water- 
carrying conduits consisting of cement 
line ditches, tunnels, flumes, pipe lines and 
power-houses connected therewith, there 
was not one dollar’s worth of damage done 
to this company by reason of earthquake 
or any unusual disturbance. 

In the city of Los Angeles, where we 
have a large steam plant, we were not 
aware that an earthquake had happened 
on the morning of the San Francisco dis- 
aster until word had been received by 
telegraph from Oakland. Contrary to the 
exaggerated reports as sent out by certain 
newspapers, Los Angeles and the country 
for.200 miles around experienced only a 
very slight shock, which was not percepti- 
ble to more than one per cent of the in- 
habitants. A slight shock was felt on Fri- 
day, the 20th, which did no damage what- 
ever, and which was scarcely felt by others 
than those in the tops of tall buildings. 

The electrical development throughout 
Southern California has been pushed ahead 
more vigorously than ever, and we are just 
at the present time making preparations 
for the installation of a 15,000-kilowatt 
plant at Redondo, to be used in connection 
with the operation of the Los Angeles and 
Pacific Electric Railway companies’ local 


and interurban service. 
E. A. BECK, 


Superintendent Pacific Light 
and Power Company. 
Los Angeles, Cal., May 21. 


“A Comparison of English and 
American Practice.” 
To THE EDITOR OF ‘HE ELECTRICAL REVIEW : 

I have only recently noticed in your is- 
sue of March 17 a letter from Mr. J. 
Franklin Stevens in which he refers to 
some new iron-cored alternate-current in- 
struments I have devised. 

It seems to me that Mr. Stevens has only 
seen a very brief abstract of my paper on 
the subject, or else he has read it very 
hastily, for he has entirely failed to see the 
main point of the matter. He says I pro- 
pose “an electromagnet field which is ex- 
cited by the current to be measured.” 
Now this is precisely what I have said 
should not be done if the errors due to 
varying permeability and hysteresis of the 
core are to be avoided. What I have pro- 
posed is to use a shunt magnet excited by 
the voltage to be measured. In this case 
the relationship between the voltage and 
the resultant magnetism is entirely inde- 
pendent of permeability and hysteresis in 
the core, and such error as exists is due 
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not to the iron, but to the resistance of the 
copper winding. It is the same as with 
ordinary pressure transformers. The open- 
circuit voltage on the secondary is a meas- 
ure of the flux in the core and is related 
to the primary voltage in a way quite 
independent of the properties of the iron, 
and is mathematically definite whatever 
the frequency or wave-form. The only 
disturbing factor is due to the copper drop 
in the primary winding. Difficulties arise 
owing to the quadrature relationship be- 
tween the voltage and the flux, but these I 
find can be easily overcome, and they will 
be found fully discussed in my paper, of 
which I am sending you a copy. 

If Mr. Stevens can see no advantages 
about iron-cored alternate-current instru- 
ments, I am afraid we must agree to 
differ. He admits that the permanent 
magnet type of instrument is “now almost 
universally used in this country for direct- 
current measurements.” How is it that the 
dynamometer instruments made by his 
firm do not displace these direct-current 
instruments? Perhaps it is because the 
self-induction error of his instruments is, 
as he states, 0.00013 per cent on alternate- 
current circuite. This is an error to be 
proud of. It would be such a pity for it 
to disappear on direct-current circuits. 
However, the worth of an instrument real- 
ly depends upon its overall error in work- 
ing, not upon the smallness of some par- 
ticular source of error. I could mention 
several errors about my instrument each 
much smaller than this. 

Mr. Stevens refers to my instruments 
as “curiously out of date,” though these 
instruments have not yet been used com- 
mercially, and he heads his letter “a com- 
parison of English and American prac- 
tice.” He also says “it may be that the 
dynamometer type of instrument is not 
known in England” and suggests “it would 
be profitable for some English engineer 
to visit this country long enough to ob- 
serve the results we have been obtaining 
with this type of instrument for many 
years past.” These suggestions are de- 
hightful. W. E. SUMPNER. 

Technical School, Birmingham, May 14. 


ache ae 8 
Meeting of Telephone Men. 

The Southwestern Iowa branch of the 
Iowa Independent Telephone Association 
met at Council Bluffs, Iowa, on May 11, 
and discussed methods of apportioning 
terminal charges on toll line business. The 
determination was left with the state clear- 
ing-house officials. Frederick C. Musson, 
of Atlantic, was chosen as delegate to the 
National-Interstate convention at Chicago, 
Ill., June 26-28. H. A.-Kinney, of Wood- 
bine, was named as alternate. 

District officers were elected as follows: 
president H. A. Kinney, Woodbine; sec- 
retary and treasurer, J. F. Glenn, Deni- 
son. 
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Electrical Patents. 


John Henry Lendi, of Chicago, Ill., has 
obtained a patent (820,803, May 15) for 
an improved two-division telephone sys- 
tem, which he has assigned to the Kellogg 
Switchboard and Supply Company. This 
invention relates to a two-division mul- 
tiple switchboard telephone system, the 
object being to provide a system of the 
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cifically known as the “Hammond” elec- 
tric furnace; and the object of this in- 
vention is to provide a dental furnace in 
which porcelain inlays or dental work of 
other kinds and classes may be brought to 
a high degree of temperature for baking 
or other similar purposes, a further ob- 
ject being to provide an electric furnace 


of this class in which the muffle is com- 


posed of two parts and is readily detach- 
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arranged in the walls of the upper member, 
an electric heating circuit arranged in 
the walls of the lower member and means 
for energizing the electric heating cir- 
cuits. 

An improved automatic speed-increasing 
device has been invented by George Baehr, 
of McKeesport, Pa., which he has assigned 
to the National Tube Company, Pittsburg, 
Pa. (819,707, May 8). This invention 


Two-Division TELEPHONE SYSTEM. 


kind described in which the source of cur- 
rent for the actuation of all substation 
and central office apparatus is located at 
the central office and in which the appara- 
tus both at the substation and at the cen- 
tral office for accomplishing the desired 
operations and results are of simple 
character. In carrying out this invention 
the operating batteries or sources of cur- 
rent are located at the central office and 
provided with a cash subscriber’s line with 
two line relays, and a cutoff relay. The 


subscriber is enabled by suitable switches — 


or keys to actuate either of the line re- 
lays to selectively operate the desired sig- 
nal, and when the subscriber answers to 
his call the cutoff relay is actuated to 
render the signaling device inoperative. 
The operator’s apparatus is provided with 
the usual supervisory signals, whereby she 
is informed of the condition of the con- 
nected lines at all times. 

Daniel G. Steinecke, of New York, 
N. Y.; Samuel Steinecke and William 
Steinecke, administrators of Daniel G. 
Steinecke, deceased, invented certain new 
and useful improvements in an electric 
dental furnace (820,025, May 8). This 
invention relates to electric dental fur- 
naces, and is an improvement on that spe- 


able from the furnace proper, and a still 
further object being to provide a muffle for 
furnaces of this class, the two parts of 
which may’be electrically energized singly 
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ELECTRIC DENTAL FURNACE. 


or together. The invention consists of a 
base, vertical standards secured thereto, a 
casing open at its top and connecting these 
standards, a cylinder filled with refractory 
material resting in the open top of the 
casing, the refractory material being pro- 
vided with a central segmental opening, a 
muffle detachably mounted in this opening, 
the muffle being composed of an upper and 
lower member, an electric heating circuit 


AUTOMATIC SPEED-INCREASING DEVICE. 


relates to electric motor systems, and its 
object is to provide a system of this kind, 
whereby a motor can be driven at two 
speeds, a low speed and a high speed, and 
whereby the change from the one speed 
to the other will be brought about auto- 
matically by the load on the motor. More 
specifically stated, the object of the in- 
vention is to provide a system of this char- 
acter, which is adapted to drive a motor at 
a given low speed when running idle or 
under a friction or light load, and at a 
greater speed when running under a 
heavier load, this result being brought 
about by automatically varying the resist- 
ance of the motor field. The invention 
also consists in providing a system of the 
character specified with manually con- 
trolled means whereby the system may be 
set to secure various rates of speed of the 
motor when running at its higher speed 
and in which when so set the change from 
the low to the higher speed will take place 
automatically. The invention consists of 
a self-regulating svetem for electric motors 
whose armatures are constantly under load, 
comprising a motor, a source of current 
therefor; automatic means controlled by 
the load on the motor and arranged to in- 
crease the resistance of the motor field 
circuit when the load on the armature in- 
creases and to decrease the resistance of 
the field circuit when the load on the arma- 
ture decreases, and manually-controlled 
means for varying the higher resistance of 
the field circuit. 

John Milton Seibert, Pekin, Ill., has ob- 
tained a patent (819,814, May 8) for an 
improved initiation apparatus. This ìn- 
vention relates to that type of theatrical 
appliances known as “initiation appara- 
tus,” designed for use in lodges and secret 
societies for initiating a candidate into the 
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secrets and forms of the order. To this 
end the invention contemplates a simple 
and practical form of apparatus entirely 
harmless in its action and results, while at 
the same time producing an amusing and 
entertaining effect. The invention consists 
of an apparatus comprising a pair of 
spaced metallic rails included in an elec- 
trical shocking circuit, and a pair of shift- 
able electrodes, each electrode consisting of 
an insulated walking shoe provided with 
exterior sole and heel plates for contact 
with said rails, and with an interior foot 
plate metallically connected with said sole 
and heel plates. 

Otto Adam, of Dresden, Germany, has 
obtained a patent (820,464, May 15) for 
an improved self-acting electrical rope- 
straining device. This invention is intended 
to devise means for effecting the straining 
or tightening of a feeding rope arranged in 
a circuit or of any tight rope along which 


SeLF-ACTING ELECTRICAL ROPE-STRAINING 
DEVICE. 


a trolley or the like is moved by auto- 
matic means, while allowing of varying 
the distance of the stationary rollers 
around which the rope is taken or the dis- 
tance of the fixed points between which 
the rope is to be kept taut. This is espe- 
cially of importance in the case of load- 
ing coal or the like from a boat or trailer 
towed by a ship and into the latter or, 
inversely from the towing boat into the 
towed boat or other conveyance, inasmuch 
as in this operation the distances of the 
fixed points are changing in consequence 
of the undulating movement of the water 
or in consequence of difference in the 
speed of both vessels or boats. The in- 


vention consists in the combination with 


the endless band or cable, idle pulleys or 
drums located in proximity to each other 
over which the cable passes, a take-up 
pulley riding on the cable between the 
first-mentioned pulleys, and electric means 
for automatically drawing upon the take- 
up pulley or releasing it according to 
whether the tension upon the cable de- 
creases or increases. 

George M. Haas, of New York, N. Y., 
has obtained a patent (820,569, May 15) 
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for an improved target apparatus. This 
invention relates to the class of target 
devices or apparatus wherein the spot or 
object aimed at by the marksman is indi- 
cated electrically and wherein a firearm 
or something which simulates a firearm— 
as, for instance, a gun or pistol—is em- 
ployed, but no explosive or projectile is 
used. A target apparatus belonging to 
this general class is described and claimed 
in a patent No. 679,325, granted to the 
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(818,424, April 24). The invention re- 
lates to safety appliances for use in alter- 
nating-current distributing systems em- 
ploying two or more conductors, and the 
object of the invention is to provide an 
electrosensitive device adapted to be auto- 
matically operated from an alternating- 
current system for indicating a ground 
or breaking the circuit on which a ground 
occurs. The invention consists of a plural- 
ity of circuit conductors arranged on dif- 


SAFETY DEVICE FOR ALTERNATING-CURRENT DISTRIBUTION. 


Automatic Target Machine Company, 
July 30, 1901, and this patent may be re- 
ferred to as fairly illustrating the art to 
which the present invention belongs. It 
may be explained that in this patent the 
target aimed at by the marksman is of 
the usual form, having a bull’s eye and 
rings or zones and wherein only the suc- 
cess is signalized, this being effected by 
an indication visible to the eye. The ob- 
ject of the present invention is to pro- 


vide a target apparatus otherwise simi- 


lar in principle to that shown in the 
before-mentioned patent, but furnished 
with means for signalizing to the marks- 
man a “miss” as well as a “hit.” The 
miss ‘may be signalized by sound, as with 
a phonograph, or by sight or semaphoric- 
ally. The invention consists of a target 
apparatus having a universally mounted 
simulated firearm, a target to be aimed at, 
electrically operated means adjacent to 
the target for signalizing to the marksman 


his failure to aim correctly at the target, 


electrically operated means at the target 
to signalize to the marksman his success 
in aiming correctly thereat, circuit-closing 
devices adjacent to the firearm, and made 
operative by pulling the trigger of the 
firearm, and circuits connecting the re- 
spective circuit-closing devices with the 
signalizing devices at the target. 

An improved safety device for alternat- 
ing-current distribution has been invented 
by George N. Eastman, Chicago, Il. 


ferent sides of the system and their elec- 
tromotive forces differing from each other 
in phases, a group of independent wind- 
ings insulated from each other, one for 
each of the circuit conductors, arranged 
in close promixity and bearing the same 
inductive relationship to each other, where- 
by the inductance is neutralized when the 
vectorial sum of the currents in the circuit 
conductors is zero, and an extra coil for 
controlling an electrosensitive device, the 
extra coil being in position to be induc- 
tively energized by any one of the first- 


mentioned coils. 
as eames 
Novel Suggestion from Berkeley. 

Eix-Secretary of the Treasury Charles 
Stebbins Fairchild informed the Berkeley 
College Commerce Club recently, in an in- 
formal address, that the only action he 
could suggest to stop the concentration 
of power in the hands of a limited number 
of financiers is to stop the use of steam 
and electricity. 

“In my opinion,” said Mr. Fairchild, 
who was in Cleveland’s first cabinet, and 
who is a banker of renown, “the so-called 
concentration of power in the industrial 
and financial world to-day is due almost 
entirely to the improvements in trans- 
portation methods. The foundation of 
these improvements is the use of electricity 
and steam. If we want to do away with 


concentration, then I am afraid we will 
have to dispense with electricity and 


steam.” 
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Old-Time Telegraphers and Military 
Telegraph Corps. 

At a meeting of the executive commit- 
tee of the Old-Time Telegraphers’ and 
Historical Association, called by President 
W. H. Young, and held on May 24, in 
Washington, D. C., partial plans were 
made for the next annual reunion of the 
association, in connection with the Society 
of United States Military Telegraph 
Corps, to be held on October 9, 10 and 11. 
The Arlington Hotel, which is beautifully 
located, facing Lafayette square, just op- 
posite the White House, was selected as 
the headquarters and place of meetings of 
the two associations, very advantageous 
terms having been made with the pro- 
prietors. It has been definitely arranged 
that a special reception to the telegraphers 
and their families will be given by Presi- 
dent Roosevelt at noon on the 10th, wnen 
the White House rooms will be opened to 
the visitors. Other features of the enter- 
tainment to be provided by the Washing- 
ton telegraphers, now under consideration 
and which will, doubtless, be adopted, in- 
clude an evening reception in the Corcoran 
Gallery of Art, when an opportunity to 
view the rare works of art in its collection 
will be afforded; a special concert by the 
Marine Band at the navy yard; a dinner 
at Cabin John’s Bridge; an exhibition of 
cavalry drills and exercises at Fort Myer, 
near Arlington; a trip to Mount Vernon 
and an evening at Chase’s Opera House. 
The various special excursions, etc., will be 
so planned that the friends can conveni- 
ently visit all other places of interest. 


e—- —— 


The Demand for Copper. 


Electrical engineers in the direction of 
the larger apparatus factories are all of 
the mind that the tremendous demands for 
copper in 1907 will doubtless cause an ad- 
vance of prices for lake and electrolytic 
that will make present quotations seem 
low. American manufacturers of elec- 
trical supplies find, by studies of plans 
decided upon in North America and Eu- 
rope for hydroelectric power and railroad 
and telephone installations in 1907 that 
the volume will be largely in excess of the 
contracts awarded in the last eighteen 
months. In hydroelectric power transmis- 
sion undertakings alone that have been de- 
termined upon for construction in Europe 
and America during 1907 statistical en- 
gineers estimate that 175,000,000 pounds 
of copper line material will be required. 
Switzerland is planning the nationaliza- 
tion of her sources of water power in order 
to electrify her railways. Italy, in pushing 
Genoa to be the first port of the Mediterra- 
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nean, is going to add largely to her electri- 
fied roads. Germany, France, Austria, 
Belgium, Holland and Great Britain are 
about to begin electrical engineering works 
of great magnitude. The London county 
council has decided upon building fourteen 
great electric power installations, and the 
amount of work coming on in North Amer- 
ica is astonishing electrical engineers. 
Telephone engineers at home and in Eu- 
rope are all certain that 1907 will break all 
records for the consumption of copper wire. 
—New York Sun. 


Intelligent Use of Electricity. . 


Mr. E. R. Weeks, past president of the 
National Electric Light Association, at the 
recent annual meeting of the Manufac- 
turers’ and Merchants’ Association, of 
Kansas City, delivered an interesting ad- 
dress on applied electricity. He criticised 
the uneconomic work done on and by many 
plants, and said: “ignorance of good prac- 
tice in electrical engineering is equally 
expensive to the merchant. Since he usual- 
ly has no knowledge by which to deter- 
mine the kind of machinery best suited to 
his needs or the proper cost of its opera- 
tion, he, too, is at the mercy of the un- 
scrupulous vendors of current and appa- 
ratus. A certain hydraulic elevator in 
this city is now costing $3.49 per car 
mile, while an electric elevator in the 
next block with one-third more load costs 
by: meter only thirty-six cents per car 
mile. On the other hand, a new pair of 
lifts operated by electricity at four cents 
per kilowatt-hour by meter was recently 
costing $350 per month, while another 
pair of purely mechanical lifts doing much 
more work were costing only $142 per 
month. After thorough test and recon- 
struction the cost of running a pair of 
electrics dropped to $65 for last month, 
although the service had increased ten per 
cent.” 

As to the beauty and value of elec- 
trical products and the fine skill needed 
in their manufacture, he remarked: “as 
manufacturers and vendors of industrial 
products, it will interest you to hear that 
in the electrical arts is now found the 
most costly pound of manufactured prod- 
uct. It has been supposed that a pound 
of hair springs has the greatest pecuniary 
weight, being at wholesale rates $42,000. 
l feel sure that those among you who have 
paid this price will be surprised at the 
statement of fact that the wholesale cash 
value of one pound of carbon filaments 
for incandescent lamps is $60,000, or 199 
times its weight in gold. Some of vou 
who are accustomed to buy and sell by 
the carload may think that the purchase of 
one pound of a commodity should be 
called a retail transaction; but when I 
state that 42,000 hair springs or 30,000,- 
000 filaments are required to balance a 
pound of butter, I think vou will all agree 
that even as small a weight as an ounce 
of either, would constitute a wholesale con- 
sienment.”—Journal of Electricity, Power 
and Gas. 


Vol. 48—No. 22 


ELECTRICITY AND INSURRECTION. 
BY L. LODIAN. 


Several years ago the writer was in Spain 
when the telegraphic operators struck work 
—not for an increase of wages (pitiable 
as they were), but because they could not 
get any wages at all. The government was 
four or five months’ pay in arrears to them 
—with that state of affairs prospective of 
becoming worse,—and the operators be- 
came wearied of living on credit, with its 
enhanced interest-bearing increment, and 
the exactions of Jew usurers; and equally 
wearied were the tradesmen of “tenter- 
hooking” along on the prospect of also 
realizing nothing from their supplies on 
credit. And all the time thieving officials 
in high places secured all the loot they 
wanted, but, worst of all, did not even 
spend their “graft” in the country, but 
took the money abroad, squandering it 
in riotous orgies at Paris, Monte-Carlo, 
Vienna, ete. 

After months of secret arrangement, the 
operators struck work to a man throughout 
Spain. They knew that unity meant suc- 
cess in this life-struggle. After a few 
days, the government had to yield, paid 
up all arrears (the employés knew too 
well the “value” of an official “promise” 
to pay), whereupon work was resumed; 
and some of the sundry high-up grafters 
had to forego their loot, and,—no more 
money being forthcoming,—returned home 
from their foreign orgieings. Of course, 
it is this looted money which should have 
gone to pay not alone the operators, but 
the school-teachers and like humble em- 
ployés of the state. Unfortunately, most 
of these workers are unable to help them- 
selves; and the church and state in Iberia 
would only be too glad to see a lasting- 
for-ever strike of  school-instructors 
throughout Spain, as they “only learn the 
people to know too much.” 

The foregoing introductory to the state 
of affairs in Russia. But in Russia, official 
loot and living conditions with the oper- 
ators are far worse. In Iberia (southern 
Europe) they do at least have a genial 
climate to live in, with luscious 
fruits and pure wines all the year 
round at prices scarcely worth men- 
tioning; whereas, in the rigorous cli- 
mate of Siberia and Russia, the oper- 
ator only knows such luxuries on the occa- 
sion of his marriage, or the marriage of 
somebody else. Otherwise his existence 18 
almost a dog’s life, subsisting on potatoes, 
black bread, brick-tea, and (in Russia) 
meat “once a week,” the meat diet, how- 
increasing more—due to greater 
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ever, 
abundance—as you proceed east acros 
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beris. He can only be said to have two 
“luxuries”’—dubious ones at that—+ze., 
vodka (gin) and cigarettes. His pay— 
when he gets it—will average thirty-five 
to forty rubli per mensem, but its purchas- 
ing-power is equal to only about $20 
United-States currency. Imagine an Amer- 
ican operator trying to live on $5 a week! 
Then, in the cities, the Russ has to find 
his own lodgment, also costume; and 
maybe has a “rabbit-warren” of young 
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porary control of the lines of communica- 
tion, with the result (the insurrection hav- 
ing failed) that hundreds of them—bright 


young fellows, mostly—still continue in 


prisons and fortresses “awaiting trial” 


(we all know what a Russian “trial” 
means), while many have shared a worse 
fate, and are perhaps better off dead than 
alive. It is these imprisoned unfortunates 
—along with thousands of others—that 
the cable announces the new national as- 
sembly are striving to have amnestied. An 
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oughfares (an obstruction not to be de- 
spised ) ; torn-up rails; the huge lead-pipe- 
coil wheels (such & are a familiar sight 
with repair crews on Manhattan streets) 
—weighty enough in themselves almost 
sufficient to wreck an ironclad, were it pos- 
sible for one “to run foul” of the other; 
the massing of overturned vehicles and ob- 
structions of every description; and,— 


gruesome to relate,—the heaping and pack- 


ing of fallen dead bodies among the debris 
and interstices of the barricades, to help 
shield the defenders. Unfortunately (or 
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mouths to fill. The poor wife !—well, lets 
pass on. 

With the mass of the Russian working 
classes, matters are worse still. Can it be 
wondered at, then, these predisposing 
causes to insurrection and revolution? 

The few illustrations interspersed 
through this short paper are an answering 
effect to a predisposing cause. 

The Russian operators shared with the 
rest of the submerged tenth of slave-toiling 
slafdom their “griefs and sorrows,” and 
did what they could for them in their tem- 


amnesty for having striven to improve 
their lot above that of a dog’s life! Some 
of my own personal acquaintances are, I 
believe, among those in durance vile,—not 
having heard from them for a couple of 
years; or maybe they have been “‘insurrect- 
ed” the “milky way.” 

Our views are from photogravures made 
a few days after the dispersal of the in- 
surgents, when things had quieted down a 
lot, and show the insurrectionists’ hetero- 
geneous utilization of everything conceiv- 
able for the forming of street-barricades,— 
street-cars; telegraph posts with their en- 
tangled wires felled bodily across the thor- 


fortunately), this human-corpse-bedecked 
barricade—some with their ghastly wide- 
open eyes—is missing from my collection; 
(but a few of which there is space to re- 
produce here). To my friend L. Loxbicki, 
of Omck, Pocia, thanks are due for views 
and data. 

Still “the whole thing” vividly reveals 
the troublous crisis through which Russia 
passed only a few months ago. And those 
are comparatively tame views compared to 
what actually occurred—taken after the 
destruction of the more important barri- 
cades. 

“And the end is not yet!” 
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Reviews of 


The Design of Electric Generators. 


In this article Mr. W. O. Horsnaill con- 
siders the mechanical features in the de- 
sign of electric generators. He first takes 
up the shaft and treats this as a cantilever 
loaded at the centre. In this way he de- 
velops a formula involving the use of a 
coefficient, which has the advantage that, 
by applying it to a number of different 
shafts, a figure is obtained showing the 
comparative merits of the design. For 
example, when the figure for the coeff- 
cient thus obtained is too large, the shaft 
is too weak, which was proved to be the 
case under test by the pulling over of 
the armature against the poles when the 
field of the machine was excited. The 
allowance made for this pull is thirty 
pounds per square inch over the project- 
ed area of the armature. The force thus 
exerted is considerably greater than that 
due to the weight of the shaft. The size 
of the bearings is next taken up and treat- 
ed in much the same way. The results are 
applied to a number of different machines, 
and the relative merits of the different de- 
signs are pointed out. The third problem 
is the design of the frame. This is con- 
sidered as a beam supported at each end 
and loaded in the middle, the length be- 
ing equal to the inside diameter. Apply- 
ing the formula thus obtained to a number 
of machines, a considerable variation was 
found in the results. In some cases the 
coefficient was only one-fifth of that in 
others. In the latter machine it was evi- 
dent that a great deal more metal had been 
used than was necessary. The formule 
developed for each part are simple and 
easily applied. Some suggestions are giv- 
en regarding the proper coefficient to be 
used in each case.—Abstracted from En- 
gineering (London), May 11. 


a 
Control at a Distance of Submarine Boats. 


An account is given here by M. J. A. 
Montpellier of some recent trials with a 
small submarine boat at Antibes, France, 
in which the boat was controlled entirely 
by. means of Hertzian waves sent out 
from the shore. The particular vessel 
tested here was not really a submarine, 
as it could not be submerged; but the 
main part of the vessel was entirely be- 
neath the water. The vessel consisted of 
iwo cylindrical bodies with conical ends. 
The lower, and larger, one contained all 
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the mechanism for driving and controlling 
it. The upper, which was attached to it 
by braces, served, in part, to support the 
lower section, and carried also two short 
masts which showed the position and di- 
rection of the vessel and served as receiv- 
ing antenne. The machinery for propel- 
ling and controlling the vessel was placed 
in the rear portion of the lower section. 
The forward section is intended to receive 
a charge of explosive, while the mid-sec- 
tion carries a battery of storage cells. The 
vessel is controlled by means of a rotat- 
ing switch or commutator, which closes 
a number of circuits on board, this stop- 
ping, starting, increasing the speed or 
steering the boat as desired. This con- 
troller is governed by means of electric 
waves sent out from the shore. One spark 
moves it to one position, two to the next, 
and so on. The controller can be rotated 
in two seconds, and there are twelve sets 
of contacts upon it, so that any one con- 
trolling mechanism can be brought into 
action within one-sixth of a second. Dur- 
ing the tests the vessel obeyed the oper- 
ator readily, and was caused to manceuvre 
about and around a battleship. In ad- 
dition to the driving and controlling 
mechanism two lamps are placed, one on 
each mast, which can be lighted or ex- 
tinguished at will from the shore. These 
enable the course of the vessel to be fol- 
lowed during the night. The vessel which 
was tested weighed about seven tons. It 


- was about thirty-five feet long, and the 


larger portion was three feet in diameter. 
No mishap occurred during the test, which 
was carried out successfully.—Translated 
and abstracted from L’ Électricien (Paris), 
May 12. 

2 


A New Form of Arc Lamp of High Candle- 
Power Employing Radiating Bodies or 
Conductors of the Second Class. 

A description is given here by Herr E. 
Stadelmann of a new type of arc lamp 
which, it is claimed, has some valuable 
and peculiar features. The lamp depends 
for its effect upon the use of a conductor 
of the second class—that is to say, an 
electrolyte. This principle has been em- 
ploved previously—in fact, it was used 
some fifty years ago. The most note- 
worthy instance was that of the Jabloch- 
koff candles. It was also used in the 
“soleil” lamp, due to Clere and Bureau. 
Bodies of this character are frequently 


non-conductors at ordinary temperatures, 
but become conductive at higher tempera- 
tures. In the particular lamp here de- 
scribed this body is placed vertically over 
the arc, and the arc itself is struck be- 
tween two horizontal opposing carbons. 
To start the arc the carbons are brought 
into contact. The heat of the arc raises 
the non-conducting body to a tempera- 
ture at which it becomes conducting. This 
allows a greater current to flow, and con- 
sequently the arc is lengthened. The ac- 
tion being repeated until the current is 
cut down to the normal amount. The arc 
thus produced is longer than that em- 
ployed under normal conditions, and a 
good portion of the current flows through 
the intermediate heated body, only the 
smaller portion passing directly across 
through the air. The effect of this 
arrangement is to add a third radi- 
ating body, which is maintained at 
a high temperature, and which may 
have a high luminous efficiency. It 
acts also as a good reflector and throws 
the light down through the lower hemi- 
sphere. Further, it acts as a light accumu- 
lator, since its temperature does not vary 
as quickly as the temperature of the arc 
may. It therefore causes the lamp to give 
a more steady light. The materials used 
for this purpose must be very refractory, 
so that they will withstand the action of 
the are well. At the present time such a 
material has been found in the so-called 
“chamotte,” which does not drop down, 
although it becomes soft. It is very proba- 
ble that a still better matcrial will be 
found for this purpose. These lamps give 
a very high candle-power, and on account 
of the peculiarity of the light distribution, 
are suitable for lighting high rooms. It 
is not essential that the two carbon rods 
should be placed horizontal, as they may 
be inclined at an angle or even placed 
horizontal and the second-class conduc- 
tor be placed between them, which ar- 
rangement will give a more uniform 
spherical distribution of light.—T rans- 
lated and abstracted from Elektrotech- 
nische Zeitschrift (Berlin), May 3. 
a 
Wireless Telegraphy- 

A résumé is given here by Professor 
Reginald A. Fessenden of the work = 
fas done during the last few years mM 
wireless telegraphy. He first calls atten- 
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tion to the number and types of instru- 
ments which he has found suitable for 
various stages of the work, and then gives 
some very interesting results of recent 
tests. He-had found that the intensity 
of the received signals varies very greatly 
on different days and during different 
parts of the day. There seems to be no 
reflection, but at times there is a great 
absorption of the energy, with consequent 
weakening of the signals. His experi- 
ments, conducted over distances from 200 
yards up to 3,000 miles, indicate that 
the law followed is that of the inverse 
squares, but, in all cases, the signals were 
weaker than this law would indicate, due 
apparently to absorption. This absorption 
did not take place at the two stations, but 
at some intermediate point. A peculiar 
effect noticed during the transmission of 
signals from Machrihanish, Scotland, to 
Boston, Mass., was a second or echo signal, 
received about one-fifth of a second later 
than the first signal. This signal was 
considerably weaker than the other, and, 
for various reasons, the author believes 
that it reached Boston by going the long- 
er way round. Applying the law of the 
inverse squares to this assumption, it was 
found that these signals were stronger 
than this would indicate; but, for other 
reasons, not given, this proof is not con- 
sidered conclusive. The amount of power 
used during these tests was four horse- 
power, and on a certain number of occa- 
sions messages were exchanged over this 
distance of 3,000 miles, using but a single 
horse-power. It is now intended to in- 
crease to fifty horse-power the transmit- 
ting equipment, and at the same time to 
increase ten times the sensitiveness of the 
receiving instruments. This is necessary 
because the variation of the intensity of 
transmission is so great for different 
nights. On some nights it was 400 times 
greater than on others. From tests car- 
ried out between stations on the Amazon 
river it was found that there were ap- 
parently absorbing clouds in the tropical 
regions at a considerable distance above 
the earth. The difference of intensity of 
the signals, as received during the night 
and during the day, was very noticeable. 
With less sensitive instruments this change 
is quick, but with more sensitive ones 
the falling off is less rapid. There is also 
some indication of aeolotropic absorption, 
transmission taking place more readily 
in the east and west direction than in 
the north and south; though, in some 
cases, the reverse is true. The author con- 
cludes that it is too soon to draw definite 
conclusions. However, there appear to be 
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large masses of absorbing material, prob- 
ably ionized air, in the upper atmosphere. 
Down near the surface these masses are 
not continuous, but resemble clouds. In 
temperate climates the waves do not reach 
up to the height of the absorbing clouds, 
and are not absorbed appreciably up to 
distances of 100 miles. Beyond this the 
absorption increases at a rate proportional 
to a higher power than the first of the 
distance. For long distances the absorp- 
tion may be very great, less than one-tenth 
per cent of the energy being received. 
Sunlight causes the height at which ab- 
sorption takes place to approach nearer the 
ground. This is due probably to ioniza- 
tion. In tropical countries the absorption 
height is less than in temperate climates. 
The difference between daytime and night- 
time absorption is not so great over long 
distances, suggesting that the action of 
daylight is to lower the level at which 
absorption takes place. It is estimated 
that the height above the earth at which 
marked absorption thkes place is, roughly, 
300 miles at night and 100 miles during 
the day for the temperate zone, and 100 
miles at night and thirty miles during 
the day for the tropics.—Abstracted from 
the Electrical Review (London), May 11. 


a 


New Electric Light and Power-Plant of the 
Mutual Electric Light Company, 
San Francisco, Cal. 

A description is given here of one of the 
San Francisco power-plants which went 
through the recent earthquake without suf- 
fering much damage. The plant is a new 
one, and has been in service about a year. 
The lot available for the building was 
not altogether suited to the purpose, so 
that it was necessary to draw plans for 
placing any future boilers in a second tier 
above the first. The completed plant will 
have an output of 9,000 kilowatts, and will 
contain six 1,500-kilowatt steam dynamos. 
At the present time two of these units 
have been placed in service. Much diffi- 
culty was met in laying the foundations, 
as the ground was all filled land, and it 
was necessary that the floor of the base- 
ment. be below the sea level. A large num- 
ber of piles were driven and cut off below 
the water level. On these piles was placed 
a concrete layer twelve inches thick, the 
piles projecting six inches into the con- 
crete. The foundations were built up of 
concrete on piles and were put in before 
the floor. It was feared that there might 
he some difficulty in preserving a tight 
joint at this point, but this has not been 
so. To resist the upward push of the 
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water, iron rods were passed through the 
top of the piles and embedded in the con- 
crete floor. A few cracks did appear in 
this floor, but were easily stopped. The 
boiler equipment consists of three Babcock 
& Wilcox water-tube boilers arranged to 
provide steam superheated 120 degrees 
Fahrenheit. The fuel is oil supplied from 
two large tanks buried beneath the side- 
walk. The furnaces are arranged on the 
Peabody system, in which the bridge wall 
is placed further away from the front 
of the boiler than is customary. The 
burner is installed immediately in front 
of the bridge wall and throws the flame 
upward toward the front instead of in 
the reverse direction. The engines are 
of the horizontal, cross-compound, con- 
densing type, built by the Pennsylvania 
Iron Works Company, Philadelphia, Pa., 
and are guaranteed to develop one indi- 
cated horse-power with thirteen and one- 
half pounds of dry saturated steam per 
hour at & steam pressure of 145 pounds 
at the throttle and twenty-six inches of 
vacuum at the low-pressure cylinder, the 
speed being ninety revolutions per minute. 
The generators were built by the Allis- 
Chalmers Company. They are of the fly- 
wheel type. Each has eighty poles and 
delivers current at sixty cycles, 2,250 volts, 
two-phase. To provide for a small arc 
light load, three Fort Wayne direct-cur- 
rent are light generators, driven by in- 
duction motors, have been installed. Care- 
ful consideration was given to the matter 
of driving electrically all the auxiliaries 
of this plant, but in view of the fact 
that only two of the units were to be in- 
stalled in the first instance, steam-driven 
auxiliaries were compulsory. The con- 
densing water is drawn from the bay by 
means of a twenty-eight-inch cast-iron 
suction pipe 650 feet long. This is the 
only part of the system that suffered 
during the earthquake, with the exception 
of a small part of an ornamental brick 
wal] extending above the roof of the build- 
ing. The latter was thrown down and 
fell directly over the pipe, breaking it 
in two places and driving the broken sec- 
tion down into the ground two inches. As 
it was impossible to get a new section 
of pipe, the broken section was raised into 
place and surrounded with a layer of 
cement mortar. This was allowed to set 
for a short time, and, upon testing with 
the pumps, it was found to be tight, and 
the plant was put into service again.— 
Abstracted from the Journal of Elec- 
tricity, Power and Gas (San Francisco), 
May. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


ELECTRIC IRONS AS REVENUE PRODUCERS. 
BY 8. M. KENNEDY. 

The problem of building up a day load 
is one that continually confronts the cen- 
tral station manager. The difficulty of re- 
ducing that deadly curve between the 
“peak” and minimum demand is ever be- 
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REMARKS 


to a company in the shape of an impor- 
tant addition to its income. | 

The Edison Electric Company, of Los 
Angeles, Cal., has adopted an original plan 
for stimulating the use of day current in 
the homes of its consumers. This com- 
pany operates in some twenty cities—the 
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it was necessary to make a considerable 
number of installations on trial. This plan 
was adopted with one or two laundries in 
each city, so that the superiority of elec- 
tric irons might be demonstrated. Power 
rates were given for the service—usually 
about three cents per kilowatt-hour. The 
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2. In consideration that you will make no rental charge for said Iron, the subscriber agrees 
to regularly use same on electric service supplied by you 

3 Subscriber agrees to be responsible for all damages to said Iron while inh poseen. 
except reasonable wear and tear, in a sum not to exceed $4.00. 

4. Subscriber agrees to return said Iron to you ımmediately should h cease to have a 


regular use for ıt or if h 


should vacate above premises. 


5. This to be accepted by your solicitor provisionally ; but to be binding om you only upos 
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fore him, and he should be anxious and 
willing to adopt every legitimate means 
of .creating a market for energy which 
will be used during daylight hours. But 
this market can not be obtained suddenly 
or without effort, and the demand for day 
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system being interconnected, and supplied 
with energy by water-power plants, which, 
when necessary, are supplemented by 
steam. 

About two years ago a campaign was in- 
augurated with the object of installing 


results were certainly flattering for the 
irons, and some of the advantages acknowl- 
edged by the laundry owners were as fol- 
lows: 

1. Decrease in cost of operation. 

2. Increase in the capacity of ironers. 


FIVE REASONS 
Why You Should Take a Special Interest in 


ELECTRIC LAUNDRY IRONS 


First.—On or about April- 1st, 1906, we will inaugurate a plan whereby all consumers 
using electric light from this company may have the loan of an Electric Iron— 
free of charge—upon application at the company’s office. 

Second.—The price of electric lighting has been reduced, from a bese rate of 15 cents 
per kilowatt to 12 cents per kilowatt, which will: mean a‘ corresponding reduction 
in the cost of using Electric Irons. 

Third.— For the warm weather, and in fact for any time, there is no appliance which 
can give as much convenience, and comfort, and save trouble and annoyance, as 
an Electric Iron in your house. 


Fourth.—It may be used in any room where electric light is installed, and may be 


operated day or night. 


Fifth.—While the company cannot afford to carry an account for less than the mini- 
mum of $1.00 per month, it wants the consumers to use all the service to which 


they are entitled for that amount, and believe that consumers may 


use an iron 


during several months of each year without any or very little additional expense. 


THE EDISON ELECTRIC COMPANY 
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current is not going to begin with leaps 
and bounds. It must commence gradual- 
ly, as the result of an educational cam- 
paign, and be developed by energy and 
enterprise. The purport of this paper is 
to show how electric irons may be used 
as an entering wedge, and their use con- 
tinued until the result is a direct benefit 


electric irons in laundries for general use, 
so that the old appliances might be dis- 
placed by modern current-consuming de- 
vices. Much stubborn opposition was met 
—it being found a difficult task to con- 
vince the laundry men that there could 
be any decided advantage in making such 
a radical change. In order to break ground 


3. Absence of foul air from gas and 
other heaters. 

4. Workrooms of a comfortable tempera- 
ture. 

5. Saving of time formerly wasted walk- 
ing to and from stoves. l 

6. Saving of trouble keeping 1rons at 
even heat. 
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7. Cleanly ironing; the face of the iron 
never touching anything but the work. 

8. Choice of best class of workers. 

9. Increase of production. 

With such advantages once proven, it 
was a comparatively easy matter to con- 
vince all the laundry owners that they 
absolutely needed electric irons in their 
business. Now there is no laundry of any 
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FOR PRICES ON 


importance on the company’s extensive 
system that has not at least a score of elec- 
tric irons in daily operation. 

But the Edison Electric Company con- 
sidered that if electric irons were so bene- 
ficial to laundries, why not to individuals? 
If they could be used with so much profit 
on a large scale, why not in every home? 
The company, therefore, commenced ad- 
vertising the irons extensively among its 
customers, and put a number of solicitors 
in the field to sell the appliances to as 
many as possible who were using electricity 
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Edison Eleetrie Co. 


Electric Laundry Irons 


“PERFECTLY PRACTICAL—PRACTICALLY PERFECT” 


ELECTRICAL REVIEW 


operation caused no complaints when 
monthly bills were presented. Many peo- 
ple also found that the irons could do 
more than iron, for by means of a di- 
minutive stand they could be turned up- 
side down and converted into little heat- 
ers, which were big enough to warm food 
and boil water. This phase of the appli- 
ance was appreciated by families in which 
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there were young children, and also in 
cases of sickness. 

The company kept careful note of re- 
sults obtained and the data compiled were 
soon found to be extremely interesting. 
It was discovered that, figured on a con- 
servative basis, each electric iron in use 
represented an increase in revenue to the 
company of sixty-eight cents per month, 
equal to eight dollars annually. Further, 
the irons were doing much to popularize 
the use of electricity and increase enquiry 
for other electric appliances. The irons 
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meters, which were sufficient to take care 
of the lighting requirements at night, were 
also sufficient to handle the additional 
demand put upon them by the use of thou- 
sands of electric irons between sunrise and 
sunset. 

But if the use of electric irons had so 
many advantages for both company and 
consumers, why not sell more? Why should 
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“ ELECTRIC Irons AS REVENUE PRODUCERS” — UsED DURING THE CAMPAIGN. 


a company with upward of 30,000 con- 
sumers have less than 2,000 electric irons 
in use? 

Just because so many would neither buy 
nor rent the irons for use in their homes. 
For every one the Edison Electric Com- 
pany sold, they found that at least ten 
people would use the irons if there were 
no rental or purchase price to pay. The 
majority of consumers could not or would 
not part with any money on account of 
the iron itself, but would be willing to 
pay for the current consumed in ite op- 


THE LUXURY OF IRONING DAY 


finds its fullest expression in the usc of an 
Electric Laundry iron. Just push the plug, 
electricity dues the rest. ' 
The irons are guaranteed for one year and 
will last a life time with ordinary care. 
They are clean, convenient and economical, 
They will be sold at Absolute Cost. 

They are always ready for use. 

Call at this office and see how they work. 


THE EDISON ELECTRIC CO. 


** ELECTRIC IRONS AS REVENUE PROpDUCERS”—Two ÑIDES OF A FLYER. 


for lighting. In about twelve months’ 
time there were sold to consumers over 
1,600 electric irons for use in their homes. 
These sales were made at a small profit, so 
as to help cover the expense of handling. 

For family use the electric iron was 
found to be a decided success. Its utility, 
convenience and readiness at all times com- 
mended itself to housewives, and in the 
great majority of cases the expense of 


being operated almost exclusively in the 
daytime, the consumption was of neces- 
sity adding to the day load, which to a 
company operating with water power prac- 
tically meant the finding of so much 
money. In other words, this was increased 
income, for current sold at lighting rates, 
without any additional expense or- invest- 
ment to the company. For, be it known, 
the same plant, lines, transformers and 


eration. With the experience already re- 
lated there was only one thing for the com- 
pany to do: spend a little money, take a 
little risk and loan the irons to consumers 
who would agree to use them. It was 
easy to obtain a low price on the irons when 
ordering in large quantities. An income 
of eight dollars from each iron in use, 
without any expense or outlay, other than 
the amount invested in the iron itself, was 
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too good a proposition for the company 
to turn down. And, accordingly, the com- 
pany decided to put into effect a plan 
which was without precedent. 

The first thing was to be sure of the 
proper make of electric iron—the iron 
which would be the most efficient and give 
both the consumer and the company the 
least amount of trouble. The make which 
the company had sold almost exclusively 
was a Western product, and as it had been 
backed by guarantees, and had stood the 
test, it was considered good enough for 
the company to continue with. The first 
order placed was for 3,500, and this quan- 
tity was all distributed to customers in 
less than sixty days. In fact, after the 
scheme was properly started, by means of 
newspaper and other advertising, the de- 
mand was greater than the supply. ‘It is 
now confidently expected that within 
twelve months from the date the loaning 
commenced the company will have 10,- 
000 electric irons in use in the homes of 
its customers. It does not take an expert 
to figure what such a number of irons will 
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vacate the premises in which it is loaned. 
Any property owner who is a customer 
of the company is entitled to have the 
use of an iron without further conditions, 
after he has signed one of these agree- 
ments. Any tenant who desires to have 
the use of one of the irons must put up 
what is termed an “electric iron deposit.” 
This deposit is only the nominal sum of 
$2.50 for each iron, and will be refunded 
to the customer upon the return of the 
iron in good order and condition. 

The liberality of the company in this 
matter has been much ‘appreciated by the 
public; and among the company’s cus- 
tomers the electric iron has become such 
a favorite that, after it has been in use for 
a month in any household, it is generally 
considered an indispensable article. 


TIIE VALUE, OF OPINIONS IN BUSINESS- 
GETTING. 


BY JOHN CRAIG HAMMOND. 


There is no good reason why the sub- 
ject of new business for central stations 
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A few days ago I was discussing the 
merits of the Co-operative Electrical De- 
velopment Association with its father, J. 
Robert Crouse. 

Now Mr. Crouse, in my humble opin- 
ion, is working along sane and logical 
lines. He has accomplished things that 
to the average man would have seemed 
almost impossible. But nothing is im- 
possible to Mr. Crouse, with his bundle of 
result-bringing nerve and energy. 

I think he will work out the scheme to 
“its logical conclusion,” which is a favor- 
ite expression of the ex-lamp man. Though 
Mr. Crouse might be called an ex-lamp 
man, it’s better to call him the father 
of a scheme that in time will be of the 
greatest value to the electrical world 
at large. It will reach from the professor 
to the manufacturer, from the stockholder 
to the public. That’s the reason Mr. 
Crouse is going to win—his scheme is a 
logical one. 

“We want harmony,” said Mr. Crouse 
as he held up the corner of a building 
at Wall and Broadway a few days ago. 
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annually yield to the company in dollars 
and cents. 

The indirect effects are also of inesti- 
mable value, for each iron thus loaned is 
assisting in adding to the company’s popu- 
larity, and further, it is educating the 
customer as to the greater advantages of 
electricity and creating a demand for other 
current-consuming appliances adapted for 
home use. 

The method of loaning the irons is as 
follows: the company uses a form entitled 
“Loaning Agreement.” This is a request 
from the consumer for the loan of the 
iron. It is also a description—giving the 
number and weight. Further, the sub- 
scriber agrees to regularly use the iron, 
to be responsible for it while in his pos- 
session and return it to the company should 
he cease to have regular use for it, or 


should ever come to a dispute between 
experts as to the best methods to be em- 
ployed. 

There is one best way—there are scores 
of bad ways. 

The only way to find the best way is 
to discuss the questions pro and con, to 
glean from the great mass of figures and 
“opinions,” the logical one. 

The meeting of the National Electric 
Light Association this month will add to 
the general knowledge on the subject of 
new business. 

The convention in Denver last year 
brought to the surface helpful discussion 
on the merits of advertising. 

There are scores of central station men 
who will attend the convention at Atlan- 
tic City with the hope of gleaning more 
knowledge. 


And I nodded assent. 

“Granting that you know something 
about advertising,” he went on with 4 
faint smile; “granting for argument sake 
that you do,” driving the point home, “and 
granting that Lee and the other fellows 
do—now what I want to do is to get all 
the experts’—he turned his head away 
from me—“together and see if we cant 
agree on one plan.” 

“Yes?” I questioned. 

“We don’t want to puzzle the central 
station man with half a dozen different 
ways, we want to give him the best way. 
So if I can get the experts working along 
one line, then we will have harmony.” 

Mr. Crouse was good enough to put me 
in the class with Mr. Lee and others, eve? 
though he did not look me straight 2 
the eye. I am going to grab at the straw 
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and take my place with Messrs. Lee, et al, 
for the time being. ` 

Now I am sure that the best way to 
bring about the desired results is co-opera- 
tion. The object of the National Electric 
Light Association, as I understand it, is 
to be a helpful organization to its mem- 
bers—to gather different views and ideas 
on one subject. 

Look over the question box as prepared 
by Editor Lupke this year. 

I will guess that you won’t find all 
the same answers to question K 13: “Has 
experience ever shown that the end-play 
device on a rotary transformer is bene- 
ficial to the wear on the commutator?” I 
haven’t the slightest idea in the world 
what that question means—a question se- 
lected at random from the question box. 
I don’t think experts will agree on all 
questions of advertising. 

They should—there is no good reason 
why they should not. 

There is the only way—the best way. I 
may know the best way—I may not. I 
have my ideas; I know from past experi- 
ence what certain things have accom- 
plished—what has failed in the securing 
of new business. 

Others have their ideas—their experi- 
ence. When these data are all collected, 
complied in intelligent systems—then the 
central station manager is going to be 
helped—the National Electric Light Asso- 
ciation will be accomplishing great good. 

A start must be made. It has been 
made, and the progress has been wonder- 
ful. 

But we must have discussion—there 
must be a clearing house of ideas, views 
and opinions. The grave danger to the 
central station manager lies in the fact 
that he might accept my views as being 
right—when if he would have given them 
a closer study, applied the conditions un- 
der which I have worked for central sta- 
tions, they might not apply to his needs 
at all. 

Now I take the sweeping position that 
programme advertising is folly—is a waste 
of money—will not bring the results. 
There are experts who will not agree with 
me, 

Am I right—is the other man right? 

How are you going to find out? Sim- 
ply by discussion, by getting down to fig- 
ures—taking facts, and facts only. 

I was talking with the New York man- 
ager of one of the great advertising com- 
panies. I listened to his discussion of 
different points and I did not agree with 
him on one. Nerve? Yes, but it makes 
the point I want to make: There’s no 
law compelling you to agree with experts. 
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Think for yourself—have the nerve not 
to agree if you don’t see it the same way 
the expert sees it. You will learn some- 
thing if you do. 

There is only one conclusion that I can 
see and I want to disagree with Brother 
Crouse for a second: differences of opin- 
ion must be considered. The central sta- 
tion manager must not be frightened at 
the differences of opinion. 

I would advise every central station 
manager who attends the convention to 
weigh the discussion on advertising and 
new business methods with care. Let him 
read the questions and answers in the 
question box—let him go home with his 
data and think conditions over before 
jumping to any conclusion. 

I am confident that by the time the 
next convention meets—the disputes will 
have been simmered down. to figures. In 
the meantime let the disputes and dis- 
cussion, views and ideas go on—it will 
clear the way to a profitable end. 


THE LESSON OF A NEW BUSINESS CAM- 
PAIGN. 


BY HOWARD 8. KNOWLTON, - 

Within the last few months the opinion 
has been expressed in some quarters that 
the present tendency of central stations 
to spend considerable sums of money and 
much valuable time in the organized search 
for new business is likely to be greatly 
overdone before the full benefit of the cam- 
paign is enjoyed. It is stated that it is 
better to devote one’s energies to the eco- 
nomical operation of the present equip- 
ment; to make every effort to satisfy pres- 
ent customers before endeavoring to secure 
more customers than the company’s pres- 
ent equipment can supply with good serv- 
ice, and to add to the total connected load 
by steady rather than forced growth. New 
business efforts, according to this view- 
point, should be more or less casual, de- 
pending particularly upon the personal 
equation of the central station manager 
at the psychological moment when the 
prospective customer can best be ap- 
proached. 

Doubtless there is considerable wisdom 
in the conservative attitude outlined above, 
but we believe that the conditions under 
which modern central station work is car- 
ried forward do not admit of a policy 
which swings to the extreme of having 
nothing to do with organized efforts to ob- 
tain new business. There never has been 
a time when public service corporations 
have been subjected to as close scrutiny 
as they are to-day; the fallacies of mu- 
nicipal ownership have yet to be brought 
home to thousands of well-meaning but 
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uninformed consumers of central station 
current; the competition of gas in light- 
ing, heating and power service is unusual- 
ly close, and in some localities the atti- 
tude of the press toward various will-o- 
the-wisp propositions in the form of sug- 
gested competition in restraint of so-called 
monopoly is far from pleasing. I believe 
that every central station should strength- 
en its list of satisfied customers, and am 
convinced that a moderate expenditure for 
this purpose is thoroughly justifiable. In 
this connection it is interesting to com- 
pare the results obtained in two neigh- 
boring stations in the same state, one of 
which, station A, has done little or nothing 
in the way of organized new business 
getting, while the other, station B, has 
made large effort to increase its connected 
load along the lines which are so generally 
being practiced to-day by those who favor 
organized ‘advertising in the central sta- 
tion field. 

Station A serves a city community of 
considerably over 100,000 inhabitants, 
while B serves about two-thirds this urban 
population. The gross earnings per capita 
in the last fiscal year for A were $2.28 
and for B $3.96. Each city is an impor- 
tant manufacturing, educational and resi- 
dential centre, so that the standards of liv- 
ing in the two communities are essentially 
similar. Yet in the smaller city we find 
seventy-four per cent more money per 
capita expended for electric light and 
power service. Again, station A has less 
than half as much connected motor horse- 
power as B, the figures being 1,126 horse- 
power for A and 3,335 for B. In other 
words, the motor horse-power per 1,000 
inhabitants is 8.8 in the city which has 
paid little attention to organized new busi- 
ness methods and 38.5 in the other com- 
munity. The lighting rates in each city 
are very similar, but the minimum power 
rate in the smaller community is much 
lower than in the case of station A. Each 
company has about the same total number 
of 16-candle-power incandescents connect- 
cd—68,000. Station A has one incandes- 
cent to every 1.9 people, while B has one 
to every 1.3, approximately. Station A 
increased its connected motor load 4.9 per 
cent in the last year, whereas B’s motor 
load increased forty-five per cent. It 
would be unfair to charge this difference 
entirely to the new business methods of 
B, for, doubtless the latter’s minimum 
power rate of two cents per kilowatt-hour 
in comparison with A’s six cents, mini- 
mum, accounts in considerable measure for 
the discrepancy. The extremely low rate 
of B is made possible by the location of 
one of the company’s plants on a sub- 
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stantial water power—an advantage which 
station A in no sense enjoys. In the mat- 
ter of operating cost, company A’s ratio 
of expenses to receipts is only forty-nine 
per cent, against sixty-four per cent for 
B. In the production and distribution 
of power station A has few equals in the 
state in which it is located, despite sta- 
tion B’s water power facilities. Hach com- 
pany paid eight per cent dividends in the 
last fiscal year. 

The lesson of station B’s new business 
campaign seems to be plain from the above 
figures, which are presented simply to 
show the desirability of looking pretty 
thoroughly into the subject of new busi- 
ness work before concluding that the game 
is not worth the candle. Certainly the 
density of electric light and power service 
is in this case greater with the city whose 
central station company has paid the most 
attention to exhibiting new appliances in 
the centre of the community and to or- 
ganized methods of solicitation. 
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Electric Plant Concessions in 
Colombia. 

Consul P. P. Demers, of Barranquilla, 
forwards translated copies of a Colombian 
government concession given to Francisco 
E. Baena, president of the Barranquilla 
tramway, prolonging for thirty-nine years 
a previous concession for the building and 
operating of an extensive tramway. 

The new concession includes the obli- 
gation to put into service modern cals, 
substitute, electric traction for that of 
animals, and to extend the lines to Sole- 
dad and Sabanalarga. Barranquilla has 
about 50,000 inhabitants, having gained 
30,000 in the last twenty years. Soledad 
and Sabanalarga are respectively six and 
thirty-six miles distant from Barranquilla, 
between which there 1s éxtensive cart and 
mule-back traffic over hot sandy roads. 
The tram company has also been granted 
The conces- 
the intention 


an electric light franchise. 
sion is of interest, it being 
of Mr. Baena to develop the enterprise 
with American capital and equip the whole 
service with American cars and machinery. 
Copies of the concession can be seen at 
the Bureau of Manufacturers. 

The successful establishment in Colom- 
bia of a modern trolley and electric light 
system under American management and 
capital will be a good step toward the in- 
troduction of American commerce there. 
To-day there 1s practically nothing Ameri- 
can in the Barranquilla district except the 
ownership of a few outlying mining in- 
dustries in adjacent states. 
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Lecture on Electrical Heating and 
Cooking. 

On the evening of April 27 a lecture was 

delivered by Mr. Max Loewenthal, E.E., 


vice-president of the New York Electrical 
Society, before the Stevens Club, of New- 
ark, N. J., on «Household Uses of Elec- 
tricity,” with special reference to electric 
As will be seen 


cooking and heating. 
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United Railways Rebuilding. 

According to reports received by the 
United Railways Investment Company, 
which controls the San Francisco traction 
lines, more than 2,000 men are now em- 
ployed on reconstruction work. The com- 
pany has secured a franchise for electric 
lines in place of the old cable franchises 
and the road will be equipped with over- 


DISPLAY OF ELECTRIC HEATING AND COOKING APPARATUS, AT LECTURE BEFORE STEVENS 
CLUB, NEWARE, N. J. 


from the picture, a great variety of cook- 
ing and heating utensils and other do- 
mestic current using appliances were dis- 
played on a table set on a platform. 

Mr. Loewenthal sketched in a few words 
the development of the electric heating 
industry and the relation of this branch 
of the electrical engineering to others 
with which the public is better acquainted, 
and showed, by a number of interesting 
experiments, the great utility and econo- 
my of the devices which were exhibited. 

During the course of the lecture Mrs. 
Loewenthal prepared on the electric cook- 
ing utensils, a complete meal, which was 
served on a small table stationed in the 
front of the platform, to a number of 
those present. 

Before and after the lecture vocal se- 


lections were rendered by the Stevens 
Quartette. It was near midnight when 
this very interesting and entertaining af- 
fair came to a close. 

The United Electric Company, of New 
Jersey, not only placed at the disposal 
of the club all the utensils exhibited by 
the lecturer, but also furnished all the 
wiring from the nearest outlet to the vari- 
ous switches at the table and had special 
leaflets prepared, which were distributed 
during the evening. 


head trolley wires as rapidly as possible, 
the intention of the company being to elec- 
trify virtually the whole system. 

Less than 101 cars out of a total of 1,000 
were destroyed by the fire. The total losses 
are now estimated at $1,250,000. Earn- 
ings from the portion of the road in 0p- 


eration are sufficient now to meet the fixed 


charges and one-half the preferred divi- 
dend requirements. 
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Electric Plant Contract for 
Leon, Nicaragua. 

Vice-Consul A. O. Wallace, of Managua, 
reports that the city of Leon, Nicarag®® 
has given an electric light and powe 
plant contract to René John La Ville- 
bouvre, an American residing at Managua. 
The city takes 100 arc lights of 1,200 can- 
dle-power each, and absolves the contractor 
from all taxes, gives him the free use ° 
any municipal lands and all the building 
material for construction; also guarantees 
to obtain free of duty the importation 
of all needed machinery and tools for thir- 
ty years—the life of the contract. 
plant is to be installed within eighteen 
months, and to be sold to the highest bid- 
der at the end of the thirty years’ term. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Evolution in Size of Transformer 
Units. 

Heretofore the power developed by large 
generating units, whether steam or water 
driven, has been delivered to several step- 
up transformers to transmit the total en- 
ergy at an increased voltage, and, in the 
same manner, the transmitted power has 
been stepped down to the proper operat- 
ing potential at the receiving end of the 
line. Recently, however, a method of 
building large transformers has been de- 
vised by which an enormous amount of 
‘power may be transformed in a single 
unit. Such designs embody principles of 


Fre. 1.— TRANSPARENT VIEW oF A 2,000- 
KiLowatt, WaATER-COOLED, Or1L-I[MMERSED 
TRANSFORMER, 


insulation for high potentials and various 
methods of maintaining a low operating 
temperature by artificial cooling of the 
insulating medium. To make the follow- 
ing description clear, therefore, a brief 
résumé of the methods of cooling trans- 
formers is of importance. 

With the earlier smaller, lower voltage 


units a proper allowance of space for the ' 


natural circulation of air sufficed for both 
cooling and ventilation ; but with increased 
voltages and deeper windings, oil came to 
be used for an insulating and cooling 
medium, the natural circulation carrying 
the heat away from the windings. These 
two forms of insulation and ventilation 


were next improved by circulating the air 
by motor-driven fans—as in the air-blast 
type of transformer—and by introducing 
water-cooling coils in the oil-immersed 
types. The new method of cooling is a 
still further development of the water- 
cooled, oil-immersed type of transformer. 

The water-cooled, oil-insulated trans- 
former (see Fig. 1) was developed in order 
to provide the necessary insulation and 
cooling for large high-tension units with- 
out making the transformers as large as 
would have been necessary if they had 
been designed on the self-cooling, oil-im- 
mersed plan. In the water-cooled, oil- 


Immersed transformer the oil is set into 


continuous circulation by the cooling ef- 
fect of a water coil, placed in the top 
of the transformer tank; the heated oil 
rising through ducts provided in the iron 
and copper structure of the transformers 
gives up its heat to the water coil and 
descends between the transformer and the 
walls of the tank. The induced circula- 
tion of the oil, thus effected, secures high 
cooling efficiency of the oil in this trans- 
former. 

In the newly-developed transformer the 
oil is pumped through ducts in the wind- 
ings and core from an outside source. With 
such a scheme transformers can be built 
of much larger capacities than the largest 
existing water-cooled transformers of the 
ordinary type without such increase in 
size as to show a prohibitive cost and to 
necessitate shipment of the transformers 
in parts for erection at the place of in- 
stallation. The forced oil design aflows 
the circulation of the oil to be increased 
to any desired extent, thereby procuring 
a rapid and positive circulation which 
greatly increases the cooling efficiency of 
the oil. The forced oil circulation is ac- 
complished by taking the heated oil out 
of the transformer tank and effecting the 
cooling in an “external circuit” compris- 
ing an oil cooler, pump and reservoir, as 
shown in the accompanying diagram, Fig. 
2, thereby effecting marked reduction of 
size and weight of the transformer tank, 
of space required for oil between the trans- 
former structure and the tank, and of the 
amount of oil itself. In the diagram the 
reservoir serves to give a head for the oil, 
and pumps are provided for water and oil 
which flow in the directions shown by the 
arrows. To prevent water from entering 
the oil from any accidental leak which 


might develop in the piping or joints, the 
cooler is placed on the pressure side of the 
oil pump and on the suction side of the 
water pump. In hydroelectric installa- 
tions the cooling water is taken from and 
returned to the tail-race. The new design 
thus compares with the ordinary water- 
cooled, oil-immersed transformer very 
much as the air-blast type compares with 
the old self-cooled transformers. 

The use of a pump and reservoir in the 
oil-circulating system gives better con- 
trol of the oil circulation in the forced 
oil transformer than in the water-cooled 
type; and the heating is readily held with- 
in the limit of a thirty-five degrees tem- 
perature rise for continuous full-load op- 
eration. Moreover, this method of oil cir- 
culation ensures such uniform and positive 
cooling that much higher indicated tem- 
peratures may safely be permitted in trans- 


MENT IN GREAT NORTHERN TRANSFORMER. 


formers operating at moderate overloads. 
With ample capacity provided in oil and 
water-circulating pumps, the transformer 
can without danger be called upon to 
carry extreme overloads under emergency 
conditions. 

Six units of the forced oil type of trans- 
former have recently been built by the 
General Electric Company for the Great 
Northern Power Company, Duluth, Minn., 
designed for a nominal capacity of 7,500 
kilowatts at twenty-five cycles, three-phase, 
but actually capable of carrying 10,000 
kilowatts continuously at a safe tempera- 
ture. The high-tension windings are 
adapted for 30,000 or 60,000 volts and 
the low-tension windings for 6,600 or 13,- 


200 volts. Three of these transformers 


are to be installed in the main generating 
station, the ultimate layout of which will 
call for eight units, to be supplied with 
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current by eight 7,500-kilowatt General 
Electric generators. The other three trans- 
formers will be installed in the Duluth sub- 
station, the ultimate layout of which will 
comprise four units. 

Fig. 3 gives an idea of the appearance 
of the high-voltage side of the transformer, 
and the comparison in size between a 0.6- 
kilowatt transformer, a man and the 7,500- 
kilowatt unit. Fig. 4 shows the trans- 
former removed from the tank, with the 
low-voltage terminals in front. 

For the reasons set forth the new trans- 
formers are more economical in weight 
of active transformer material, tank and 
oil, and in space occupied, than they would 
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terial in each transformer (about sixty- 
five tons) the supporting structure follows 
the principles of bridge design, and the 
transformer is supported, clear from the 
bottom of the tank, from the cast-iron 
cover. In this way, for convenience of 
inspection and installation, the cover and 
active material can be lifted as a unit 
from the containing tank. 

The 7,500-kilowatt units above described 
are of the three-phase type. It is inter- 
esting to bear in mind that a three-phase 
unit sells for less than the same capacity 
of single-phase units, and where the in- 
stallation contains several three-phase 
units the saving effected will often pay for 
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Electrical Equipment of Machine 
Tools in the Plant of the Firth- 
Sterling Steel Company. 

Of the many improvements in manufac- 
turing methods within the last decade 
there is no one feature that has aided the 
advancement of machine tool drive by elec- 
tric motors more than the rapid develop- 
ment of high-speed tool steel for use with 
metal-working machinery. 
= A very few years ago, when “high-car- 
bon” tool steel was in use generally, a 
cutting speed of twelve feet per minute 
was a fair average, and the cumbersome 
mechanical speed-changing devices were 
ample to fulfil the requirements at that 


m ’ 
oy 
-à T a 
om TT 


IIIS = Goay 


Fia 8 —HIGH-VOLTAGE SIDE OF GREAT NORTHERN TRANSFORMER. Fic. 4.—7,500-KtLowaTT TRANSFORMER COILS AND CORE 


be if they were designed with an internal 
water coil depended upon to induce a 
circulation in the cooling oil. At the same 
time transformers of such very large ca- 
pacity are necessarily much larger and 
heavier than any transformers that have 
been built up to present date. The Great 
Northern Company transformers are four- 
teen feet ten inches high, fourteen feet 
long and five feet ten inches wide, and 
certain structural details, which before 
have not been taken into particular ac- 
count, have therefore required special at- 
tention. 

Owing to the great weight of active ma- 


REMOVED FROM CONTAINING TANK AND COVER. 


an additional spare transformer. Whether 
the installation consists of one or more 
transformers, one oil cooler, reservoir and 
set of pumps suffices for the entire instal- 
lation. 

The capacity of each of these units rep- 
resents by far the largest amount of power 
ever handled by a single transformer. Ten 
years ago 750 kilowatts was considered a 


large size for a transformer. The passage 
of a decade has thus marked a tenfold 
increase in the size of this particular piece 
of electrical apparatus—an advance which 
is typical of the progress made in elec- 
trical science during that short span of 
years. 


time. As cutting speeds increased with 
the development of “Mushet” and air- 
hardened tool steel, machine requirements 
became more severe; and with the advent 
of high-speed tool steel the machinery of 
the past was found to be too light to 
meet the more severe requirements of 10- 
creased output that followed increased 
speed, and heavier machinery was placed 
in operation. As a consequence the prob- 
lem of transmitting power became more 
important as the use of belting and shaft- 
ing became more wasteful and costly with 
higher speeds and increased power de- 
mands; and, further, the time and labor 
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spent in shifting heavy belts to the vari- 
ous steps of cone pulleys seriously hin- 
dered the efficient operation of machines. 
The logical sequence was the introduction 
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that full advantage of the improved con- 
ditions might be realized. 

Many methods of control were advocated 
and used. Although some of the systems 
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TURNING A SEVEN-INCH PROJECTILE. TEN-HoRsE-PoWER Motor. FIRTH-STERLING 
STEEL COMPANY, DEMMLER, Pa. 


of the electric motor for individual driv- 
ing of machine tools. 

Then came the problem of providing a 
reliable and efficient means of controlling 
the speed of the motor. 

From about twelve feet per minute the 
cutting speed of machine tools increased 
to about fifty feet for roughing cuts on 
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met the speed requirements, they were 
costly and complicated and left a large 
field for improvement. As motor-driven 
machinery had demonstrated its greatly 
increased efficiency over the older methods 
of transmitting power, it only remained to 
produce a thoroughly simple and reliable 
means of controlling the motor speed. 
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control of this wide speed is obtained by 
introducing resistance in series with the 
shunt field coils. 

Both mechanically and electrically the 
type SA motors sre identical in construc- 
tion with the well-known type S motors, 
with the exception of auxiliary poles and 
coils. This new feature has been intro- 
duced to control the field form during 
the variation of field strength necessary 
to secure so wide a range of speed. 

The auxiliary poles are bolted securely 
to the frame midway between adjacent 
main poles. The winding of the auxiliary 
poles is connected in series with the arma- 
ture and produces a magnetizing effect 
which is proportional to the armature cur- 
rent. This introduces a factor which com- 


‘pensates for the distortion caused by arma- 


ture reaction and field weakening. In 
ordinary motors the effect of armature 
reaction is to shift the path of the mag- 
netic flux, weakening the leading pole tips 
and, consequently, shifting the neutral 
point, necessitating a backward lead of 
the brushes to obtain a field for sparkless 
commutation. By introducing the auxil- 
lary poles a commutating field is main- 
tained in a fixed position regardless of 
load or direction of rotation. 

The practical application of the SA mo- 
tors is illustrated by a typical installation 
in the new projectile shop of the Firth- 
Sterling Steel Company, at Demmler, Pa. 

Before adopting the Westinghouse 
equipment this company made exhaustive 
investigation of various methods of ma- 
chine tool drive, both mechanical and 


TEN-HOR8SE-POWER MOTOR OPERATING A TWENTY-S1X-INCH SwiIna LATHE, AND FIFTEEN-HOR8SE-POWER MOTOR DRIVING 
HorizonTAL Borxa MILL, FrRtTH-STERLING STEEL COMPANY, DEMMLER, Pa. 


steel and from eighty-five to 125 feet per 
minute for finishing cuts. This greatly 
increased cutting speed necessitated per- 
fect control of the motor, so that the ma- 
chine speed could be varied with each 
change of diameter of the work in order 


To meet the demands of such service 
the Westinghouse Electric and Manufac- 
turing Company, Pittsburg, Pa., developed 
a new line of direct-current motors, known 
as the type SA, with a speed range of 
four to one on a single voltage. The 


electrical. A number of features had to 
be taken into consideration as, theoretical- 
ly, the cutting speed of machine tools does 
not have to be varied—changing the feed 
and depth of cut to suit the various di- 
ameters of the work only being necessary. 
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Following out this theory, five-step cone 
pulleys were reduced to two steps, and a 
much wider belt was used to drive the 
machines, owing to the increased power re- 
quirements. This method did not give sat- 
isfaction in practice and was soon aban- 
doned. 


BLECTRICAL REVIEW 


horse-power type SA motors driving eight 
twenty-six-inch swing Bullard lathes, two 
fifteen-horse-power type SA motors, each 
driving a Bullard horizontal boring ma- 
chine, and one seven and one-half-horse- 
power type SA motor direct connected to 
a Bullard turret lathe. The speed of the 


1—PROJECTILE IN THE Rouan, TURNED, AND FITTED WITH CaP AND PLUG. 
PROJECTILE AND PROJECTILE AFTER PIERCING TEN-INCH ARMOR PLATE. 


The multivoltage system of motor drive 
was next investigated, but did not meet 
with favor, and the Westinghouse type SA 
motors were adopted and have clearly 
shown their greatly increased efficiency 
over belt drive, giving entire satisfaction 
in every respect. 

The equipment consists of eight ten- 


f 

motors is varied by controllers with twen- 
ty-one notches, giving twenty-one motor 
speeds. i 

In addition to the SA motors there is 
a thirty-five-horse-power type S constant- 
speed motor belted to a line shaft which 
furnishes power to à group of small ma- 
chines, including a planer, cutting-off ma- 


Vol. 48—No. 22 


chine, centering machine and two drill 
presees. 

By following the various steps in the 
manufacture of projectiles, the adapta- 
bility of variable-speed motors to this class 
of work is clearly apparent. The motor- 
driven machines are not confined to such 


*—PROJECTILE, CAP AND PLUG. 8—COMPLETE TEN-INCH 
4—Various SIZES OF ARMOR-PIERCING PROJECTILES. 


work in the Firth-Sterling plant, how- 
ever, as various kinds of machine products 
are turned out as well, the wide range 
of speed and ease of control being espe 
cially adapted to the testing of high-speed 
tool steel. 

A novel method of checking the eff- 
ciency of employés has been introduced by 
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the Firth-Sterling company, which is made 
possible by the use of electrically driven 
machinery. It consists of placing, in a 
convenient location for observation, a re- 
cording ammeter arranged to be connect- 
ed in circuit with any machine whenever 
desired. Previous tests have determined 
approximately the current required for a 
given class of work, so that the record 
of the ammeter indicates whether or not 
the machine is working up to its capacity 
and the time it stands idle. 

by referring to the illustrations a good 
idea of the appearance of projectiles in 
the different stages of manufacture can 
be gained, but to give a clear understand- 
ing of the operations necessary to com- 
plete work in this important branch of 
the steel industry a description of the 
various operations is given. 

The first step is the making of a steel 
casting similar in form to the finished 
projectile, but somewhat larger in diame- 
ter. After the metal has congealed it 1s 
removed from the mould and allowed to 
cool. The casting is then heated to a 
forging temperature and forged by a Be- 
ment-Niles steam hammer, when, after 
cooling, it is again brought to a red heat 
and placed in a receptacle and covered 
with lime and allowed to remain until 
entirely cool, the length of time depend- 
ing upon the size of the forging. This is 
known as the annealing process. 

After anncaling the forging is taken to 
the machine shop and the projection on 
the small end centered in a centering ma- 
chine. It is then transferred to a lathe, 
the butt end being chucked and the small 
end supported by the centre in the tail 
stock. The machining is begun at the 
point of the projectile, the lathe speed 
being decreased with the increase of di- 
ameter by varying the motor speed, which 
illustrates one of the many phases of ma- 
chine work where variable-speed motors 
are exccedingly valuable, the operator be- 
ing able to gauge the proper speed by 
watching the color of the chip. 

After the lathe work is finished the par- 
tially completed projectile is placed in a 
cutting-off machine, and the unfinished 
end that is clamped in the chuck removed. 
The work is then transferred to a horizon- 
tal boring machine where the recess or 
chamber for the explosive is bored out. 
The chamber is threaded near the butt 
to receive a plug, in the centre of which 
is a smaller plug through which the fuse 
is inserted that is ignited by the firing 
charge and communicates with the ex- 
plosive at a predetermined time interval, 
causing the projectile to burst after enter- 
ing the object at which it was directed. 


ELECTRICAL REVIEW 


At two points on the barrel of the 
projectile the diameter corresponds to the 
bore of the gun and at a third point near 
the large end a groove is cut in the barrel 
into which a copper band is hammered, 
which, when finished, is slightly larger 
in diameter than the bore, causing it to 
engage in the rifleing, giving the projec- 
tile a rotary motion. 

A groove at the butt provides a means 
for removing the projectile if for any rea- 
son it is not discharged after being placed 
in the gun. 

The point of the projectiles is covered 
by a soft steel cap which, in some manner 
not thoroughly understood, enables the 
projectile to penetrate the plate with much 


THIRTY-FIVE-HORSE-POWER, 220-VoLT MOTOR, 
DRIVING GROUP oF SMALL MACHINES, FIRTH- 
STERLING STEEL COMPANY, DEMMLER, PA. 


lower velocities than are required with un- 
capped shells. 

_ The cap is held in place by wire driven 
into a recess formed by the coincidence 
of a groove cut in the interior with that 
of a groove cut on the point of the projec- 
tile. The treating or hardening process 
to which the projectiles are subjected after 
machining is not made public. 

The opportunity of comparing the rela- 
tive outputs of similar machines perform- 
ing the same class of work in the same 
manufacturing plant rarely presents itself 
in as forcible a manner as in the Firth- 
Sterling plant. The old projectile shop 
still uses belt-driven lathes, some with 
wide belts. These belt-driven lathes are 
the same type of machines as the motor- 
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driven lathes, and the result of some very 
interesting tests of the number of projec- 
tiles finished in ten hours shows the 
greatly increased efficiency of motor-driven 
machines. 


Diameter of projectile......... 6” 7” 8” 
Number of projectiles finished 
in ten hours, wotor.driveo 


Number of projectiles finished 
in ten hours, belt-driven 
EAE oT A EE ben A E 27 21 17 
Per cent increase ............. 40.7 62.8 47 
Average increase in output. .46.6 per cent. 


The belt-driven lathes will eventually 
be changed to motor drive, which is ac- 
complished by adding an inexpensive 
mounting for the motor. The shop with 
the motor-driven machines presents a 
clean and light appearance; the absence 
of belting, with the exception of that driv- 
ing the group of small machines, is a 
noticeable feature which naturally aids 
in cleanliness and gives unobstructed 
light, both natural and artificial. 


Pignolet Switchboard Instruments. 
Louis N. Pignolet, 78 Cortlandt street, 
New York city, has recently placed on 
the market a switchboard voltmeter and 
ammeter especially adapted to installa- 
tions where space is limited. These meters 
are five inches in diameter and one and 
one-half inches deep. They are furnished 


in various readings up to 150 volts and ' 


fifty amperes. The case is provided with 
a sheet metal cover finished in polished 
nickel. The instruments are simple, yet 
attractive in design. Other finishes may 
be furnished upon order. 


NEW SWITCHBOARD INSTRUMENT. 


These instruments are fastened to the 
switchboard by two bolts which are pro- 
vided on the back of each meter, and 
which also serve to convey the current, so 
that but two holes are required in the 
board. | 

The instruments are of the permanent 
magnet type, thus securing the high ac- 
curacy and even scale divisions of this 
class. The magnets are of imported spe- 
cial steel carefully treated to ensure per- 
manency. 

The principle of operation is as follows: 
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an iron armature is pivoted between the 
poles of each magnet and is provided with 
an aluminum pointer which is kept at 
zero on the scale, when no current is 
flowing through the instrument, by the 
attraction of the magnet upon the arma- 
ture. 

The current to be measured passes 
through a coil of wire located between the 
poles of the magnet and produces & mag- 
netic field at right angles to that of the 
magnet. This field causes the armature to 
turn and produces a greater or less deflec- 
tion of the pointer ‘according to the 
strength of the current passing through 
the coils. 


Some Specialties Made by the Loew 
Manufacturing Company. 


The accompanying illustrations show 
several specialties made by the Loew 
Manufacturing Company, Cleveland, Ohio. 
Fig. 1 shows a portable pipe-threading 
machine. This is solidly constructed and 


Fic. 1.—PorRTABLE PIPE MACHINE ON 
STAND. : 


is designed to resist rough usage. It is, 
however, made sufficiently light in weight 
so that it is conveniently portable. For 
power purposes a direct-connected, three- 
step pulley and shaft are furnished, also 
a countershaft carrying a three-step pul- 
ley. Power is transmitted by a multiple 
lead worm equipped with ball-bearing 
thrust collars. The worm gear has been 
found to be more powerful than bevel 
gears, and the addition of the ball-bearing 
collars increases the power. 

The dies, which consist of four pieces, 
are made of high-grade die steel, and 
when dull can be reground. 


ELECTRICAL REVIEW 


The face-plate adjusts the dies, which 
engage in a continuous scroll on the back 
of the plate. The die head is so designed 
that when the dies are in place and the 


Fic. 2.—C.Losep TYPE, Six-Pass FEED-W ATER 
HEATER. 


pressure of the pipe is against them they 
become self-locking, and it is impossible 
for them to slip. Each machine is equip- 
ped with a four-legged stand, oil pan and 
tool shelf, and an automatic device for 
releasing the dies after the thread is cut. 

= Fig. 2 shows the closed six-pass type 
feed-water heater. This heater has been 
designed with a view to securing for the 
boiler feed water the highest possible tem- 


Fig. $.—Opgen Type FrEEn-WATER HEATER 
AND PURIFIER. 


perature in the shortest time and smallest 
space. This is accomplished by the ar- 
rangement of the water tubes in groups 
and the rapid circulation of the water, 
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so that it has six passages through the ex- 
haust steam over the entire length of the 
apparatus before passing to the boiler. At 
the top and bottom of each section of 
tubes there is a port which directs the 
course of the water into the next section, 
and so on through the heater. 

The apparatus is durably constructed of 
heavy. cast-iron and brass. The outer 
shell, legs and caps are of cast-iron. The 
tubes are of straight seamless brass. Both 
ends of the tubes are rolled into tube 
plates, the bottom tube plate being bolted 
to the casing at the bottom of the heater, 
making it stationary. The top tube plate 
is loose and free from the outer shell, al- 
lowing the tubes to expand and contract 
at will. | 

The exhaust steam enters the steam in- 
let, and during its passage to the steam 
outlet at the opposite side of the appa- 
ratus completely fills the shell. The cold 
water is admitted to the first series of tubes 
from the water inlet and flows to the 
port at the top of the apparatus, where it 
is diverted to the next group of tubes. 
This course is continued through the vari- 
ous groups until the water has made six 
passages through the exhaust steam. 

This heater is provided with mud blow- 
offs at the bottom. The bonnets or caps at 
the top of the heater are easily removed, 
and the bottom section dropped to the 
floor. This leaves an open surface of the 
tubes for cleaning. 

Fig. 3 is an open type feed-water heater. 
The water enters the heater through a bal- 
ance valve operated by a float, going to 4 
manifold for distribution through a series 
of pipes which are open on the top. The 
water overflows in a thin film down the 
sides of a series of copper tubes into 4 
storage chamber directly beneath, and then 
flows downward through an open section 
at the side of the heater to a second stor- 
age chamber at the bottom of the heater. 
The second storage chamber is directly be- 
neath the filter bed, and the water then 
flows upward through the filter bed es 
third storage or outlet chamber, where the 
pump suction is located. This outlet cham- 
ber is entirely surrounded by hot waler, 

i t the highest 
thus keeping the feed water a G 
temperature before passing to the bo a 

The exhaust steam enters the hea 
through a specially constructed erie 
rator, which effectually veut ie 
oil and grease from the water. A 

circulates 
ing the separator the steam cand 
the outside and inside of the tu ma 
comes into direct contact with the a 
traveling over the outside surface 0 


tubes. 


T 
The heater is made of cast iron, coppe 
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and brass. The tubes are constructed of 
copper, are rigidly hung so as to ensure 
against vibration, and are easily removed 
either singly or in sections. The hangers 
supporting the tubes are of cast brass and 
are not affected by corrosion. 

The oil separator is constructed of V- 
shaped iron baffle bars staggered in four 
rows, set at an angle of about twelve de- 
grees. ‘The oncoming steam continuously 
drives the collected oil down into the float 
box out of reach of the passing steam. 


A Method of Conveying Steam 
Underground. 

Some interesting work has in recent 
years been undertaken in. the transmission 
of steam and hot water underground. 
This undertaking is often attended with 
a very considerable loss of heat carried 
by radiation into the ground. 

The H. W. Johns-Manville Company is 
placing on the market and installing sec- 
tional tile pipe conduit, which meets, it is 
said, a long felt want in providing a con- 
duit for pipes running underground which 


NEw METHOD OF INSULATING STEAM PIPES 
FOR UNDERGROUND SERVICE. 


should thoroughly insulate and protect 
the pipes, and which could be installed for 
a reasonable cost. This is known as the 
“J-M” Portland sectional conduit, and 
consists of tile pipe made in top and bot- 
tom sections; this division being made by 
cutting half through the shell of the pipe 
before it is baked, and then breaking 
afterward, so that the joint is very much 
like that made in replacing pieces of a 
broken plate, the use of neat hydraulic 
cement making it possible to put these 
sections together when desired, making 
practically a perfect looking piece again. 
As the top and bottom sections are num- 
bered to correspond the same sections can 
always be mated, and thus & perfect joint 
is secured. | 

The support of the enclosed pipes is 
accomplished by supporting tee sections 
which are placed in the line of conduit 
from twelve to eighteen feet apart, de- 
pending upon the size of pipes enclosed. 
This supporting tee section is placed 
firmly on a bed of concrete which is car- 
ried up into the supporting tee section, 
the concrete holding the metal roll frame 
carrying the rods and rolls upon which 


ELECTRICAL REVIEW 


the pipes rest, thus the entire weight of 


the pipes and their contents is entirely 


independent of the conduit itself, and it 
is so firm as to permit of any required 
weight and movement of the pipes with- 
out any injury to the conduit. 

The conduit with supporting tees and 
roll frames are laid section by section 
until a line is completed, and then the 
pipes are put in place and tested, after 
which the insulation may be applied. This 
insulation may be of either the sectional 
pipe-covering form, or what is more used 
is the asbestos sponge conduit filling, with 
which the entire remaining space in the 
conduit above the pipes is filled. This 
insulation is applied while the top sec- 
tions of the conduit are applied length by 
length. 

[t is customary to place under this con- 
duit an underdrain to remove the surplus 
water, which would otherwise lay against 
the conduit and absorb the heat. 

It has been found that if desirable to 
open the conduit after the installation is 
complete this is readily done. Certain 
features of this conduit are especially 
meritorious. The simplicity of the sys- 
tem is due to its few parts: each part 
being designed for its particular function. 
The pipes may be installed very easily, and 
the insulation may be easily applied. 

With proper care in laying the con- 
duit is said to be practically watertight, 
and the cost of maintenance is nothing, 
no repairs being required by the conduit. 

The conduit provides for the greatest 
efficiency possible in the transmission of 
steam or hot water underground, because 
of the thorough protection given to the 
pipes, and the highly efficient system of 
insulation provided. 


— —_ a> 


An “Indestructible” Flat-Iron. 

It is probable that many odd electrical 
coincidences will come to light as progress 
is made in reconstructing the city of San 
Francisco. As has been mentioned in these 
columns, the warehouse of the San Fran- 
cisco office of the General Electric Com- 
pany was completely destroyed by the 
earthquake and fire, the apparatus burned 
including a stock of the company’s heat- 
ing devices. Recently in cleaning up the 
ruins, the workmen found a flat-iron, with 
its wooden parts burned away. On testing 
it was found that the electrical element 
was still as good as new. This iron has 
been advertised as indestructible, and the 
statement will probably never be better 
proven than in the present instance, 
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Remote Control Switch. 
The Pettingell-Andrews Company, Bos- 
ton, Mass., has placed on the market a 


j 


lca 


Fic. 1.—REMOTE CONTROL SWITCH, CLOSED. 


remote control switch for direct or alter- 
nating current. Fig. 1 and Fig. 2 show 
the “P. A.” type D-2 remote control switch. 


Fia. 2.—REMOTE CunTROL SWITCH, OPEN. 


In construction this switch is simple, all 
parts being self-contained. The main 
frame is an iron casting which forms, 
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with the armature, a closed magnetic cir- 
cuit for each coil. The movable members 
of the switch consist of laminated brushes 
equipped with an auxiliary spark break, so 
that the switch will not fail to operate; 
nor will it even stick through any rough- 
ening of the contact points due to con- 
stant use or abuse. It is compact, and the 
terminals are so located that it permits a 
neat method of connection in either wire 
or bus-bar construction. 

All parts of switches of the same ca- 
pacity, including the coils, are interchange- 
able. The coils are form wound, and 
the switch may be changed for direct or 
alternating-current work by substituting 
the proper coils. The method of opera- 
tion is simple, the motion being transmit- 
ted from the armature to the switch arm 
through a double lever toggle, which, when 
the armature has fully completed its clos- 
ing motion, locks the switch firmly closed 
and simultaneously breaks the energizing 
circuit through the closing solenoid. The 
switch is held closed without the assistance 
of the current-carrying parts, and if the 
closing impulse is, for any reason, not suffi- 
ciently strong to entirely close the switch, 
it will instantly open by gravity, render- 
ing the danger of a continuing arc, due to 
an improperly closed switch, impossible. 
The opening coil, when energized, trips the 
lock of the toggle and the switch opens 
by gravity, at the same time breaking the 
energizing circuit through the opening 
solenoid. 


SD 


Power-Door Mechanism. 


Electrical mechanism of a novel and in- 
genious kind has been developed in the 
evolution of the system of electrical power 
doors now installed upon some of the new- 
er cruisers and battleships of the United 
States navy. 

The photograph, herewith shows the 
power box of the latest model of these 
“Long Arm” power doors, with the pro- 
tective cover removed in order that the 
motor, controller and operating gear may 
be clearly seen. 

The motor itself is of special construc- 
tion, designed to stand the abrupt. start- 
ing and stopping of the power doors in 
time of emergency. ‘This motor is direct- 
ly connected to & worm engaging a worm 
wheel, which, in turn, transmits the load 
through its shaft and a pinion to a pin 
rack upon the bulkhead door plate. In 
performing its work the worm exerts a 
thrust in the direction of its axis and 
this thrust is borne by a specially con- 


structed bearing supported by a heavy 
helical spring. This spring has upon it 


ELECTRICAL REVIEW 


an initial load equal to the greatest thrust 
which it is desired that the motor should 
deliver. As soon as the thrust actually 
exerted by the worm exceeds the initial 
compression upon the spring it gives way 
slightly, allowing the worm shaft to move 
axially. This motion of the worm shaft 
is multiplied and used to cut off the 
current, and the same motion in the re- 
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the central emergency station on the 
bridge of the vessel. A turn of a hand 
wheel throws the station into action, and 
by a step-by-step switching mechanism the 
doors are automatically started at three- 
second intervals, thus avoiding a sudden 
and large demand on the ship’s dynamos. 

This door is built by the Long Arm Sys- 
tem Company, Cleveland, Ohio. 


Power Box or THE ‘‘ LoONG-ARM” ELECTRICALLY OPERATED BULKHEAD Door, WITH PROTECTIVE 
COVER REMOVED. SHOWING MOTOR, CONTROLLER AND OPERATING GEAR. 


verse direction, when the load is removed, 
will complete the circuit which it has 
previously broken. 

In this way the automatic cutout pro- 
tects the motor by opening the circuit as 
soon’ as the load upon the motor becomes 
too great for it to safely handle, and when 
the load decreases to a safe amount the 
circuit is automatically closed by the same 
device. The usual means of protecting 
motors by fuses on incoming circuits would 
not be suitable for a power door for the 
reason that if the door plate should strike 
an insuperable obstruction in closing, and 
the fuse should be blown, the door would 
be absolutely inoperative until some one 
could replace the fuse. 

An important feature of the power 
mechanism is the “liberty action,’ which 
gives men in the vicinity of the doors a 
means of interrupting their closure from 
the central station above deck. By oper- 
ating a handle placed on each side of the 
bulkhead, the door may be opened while 
the emergency is “on.” After the handle 
is released the door again closes without 
further manipulation. In other words, 
the “liberty action” provides a means of 
escape or passage from one compartment 
to another, and makes it impossible at 
the same time for any door to be left 
open in the excitement of a disaster. 

All the bulkhead doors equipped with 
this power mechanism are connected with 


The Crouse-Hinds Company’s 
Condulets. 

The Crouse-Hinds Company, Syracuse, 
N. Y., has recently placed on the market 
a line of condulets which is meeting with 
very great approval for all styles of wir- 
‘ing. The type “F” service entrance condu- 
let, shown in the accompanying illustra- 
tion, is one that appeals to the central 
station man and is being used very exten- 
sively. The central station man for 4 long 
time has been in search of a desirable serv- 
ice entrance box or fitting which can be 


Crousk-Hinps ‘‘ CONDULETS.” 


used in either a horizontal or vertical po- 
sition, securing weatherproof protection in 
both cases. The fitting which is illustrated 
herewith meets these various requirements 
and is so designed that the wires are not 
twisted in the installation of the fitting. 
The condulet is made for all sizes of rigid 
conduit up to and including three inches, 

These condnlets are made in various 


forms to meet every character of wiring 
work, i i 
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DOMESTIC AND EXPORT. 


NEW YORK CAPITALISTS FORMING CHICAGO TRACTION 
COMPANY—A new traction company, to take the place of the Chi- 
cago Union Traction and the underlying companies, is said to be 
in process of formation in New York city, pending the settlement 
of the controversies between the Union Traction and the North and 
West Traction Companies. 


ELECTRIC LINE FROM DETROIT TO ADRIAN, MICH.—A line 
eighty miles long between Detroit and Adrian, Mich., will be built 
by the Detroit, Ypsilanti, Ann Arbor & Adrian Shore Line. The 
company has secured all necessary franchises and what practically 
amounts to a private right of way. The route selected will touch 
on the main line Delray, Woodmere, Romulus, French Landing, Belle- 
ville, Willis, Whittaker, Milan and Macon. 


TRI-CITY RAILWAY AND LIGHT COMPANY—C. J. McCraig, 
Montreal, Canada, and F. W. Ballie, of Toronto, Canada, are at the 
head of the Canadian syndicate that has purchased $1,300,000 of the 
preferred stock of the Tri-City Railway and Light Company, which 
Owns the tramway and lighting companies of Davenport, Iowa, and 
Rock Island and Moline, Ill. Mr. McCraig has placed a number of 
leading American traction stocks on the leading exchanges of 
Canada. 


OREGON ELECTRIC RAILWAY INCORPORATED—The Oregon 
Electric Railway Company has been incorporated with a capital 
stock of $2,000,000 to build an electric road from Portland to Rose- 
burg, through Salem and other towns in the Willamette valley. The 
incorporators are T. Scott Brooke, H. L. Corbett and R. W. Lewis. 
The assumption is that the Oregon Electric Railway Company was 
formed to take over the property and right of way of the Willamette 
Valley Traction Company. 


BELL TELEPHONE OF CANADA—Some time ago the Bell 
Telephone Company of Canada asked the Dominion government to 
grant it leave to increase its capital from $10,000,000 to $50,000,000, 
Claiming that within the next few years it would take that amount 
to keep pace with the growing country and the demands upon the 
company. The parliament of Canada, however, received numerous 
petitions, asking that the increased capitalization be not allowed, 
and finally it has been agreed that the corporation be permitted to 
increase its capital to $30,000,000. 


CHICAGO ELEVATED BONDS SOLD—The Illinois Trust and 
Savings Bank, Chicago, Ill., reported on May 24 that of the $1,500,- 
000 South Side Elevated bonds delivered to it on May 1, nearly all 
had been sold. The sales have been made largely to small pur- 
chasers, who have taken from $1,000 to $5.000 worth. The syndicate 
which has underwritten the entire issue of $8,000,000 of South Side 
improvement bonds still has $1,000,000 worth to deliver to the 
Illinois Trust and Savings Bank May 1 next year. The bonds draw 
four and one-half per cent interest, and are a first lien on the com- 
pany’s earnings. i 


TO INSTALL POWER PLANT AT LOS ANGELES. CAL.—The 
Pacific Light and Power Company, Los Angeles. Cal., has contracted 
with Charles C. Moore & Company, San Francisco, for a complete 
power plant to be installed at Redondo, a suburb of Los Angeles, 
for supplying power to the street railway system of that city and 
surrounding towns. This plant will be connected with the various 
other power plants and the water transmission system in the vicinity 
of Los Angeles, to ensure continuous service. The nominal capacity 
of the new generating station will be 15,000 kilowatts, consisting 


-of three 5,000-kilowatt units. 


MANUFACTURERS’ TELEPHONE COMPANY—The organiza- 
tion of the Manufacturers’ Telephone Company, backed by the 
Ilinois Manufacturers’ Association, is in the hands of a committee 
consisting of L. W. Noyes, John E. Wilder, C. H. Smith, Gustav 
Hessert, Jr., and John M. Gienn. The company has been incor- 
porated at Springfield, JI]. In return for a franchise to build, own 
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and operate a general] telephone system, it will quote rates averag- 
ing one-third of the present schedules of the Chicago Telephone 
Company, give the city representation in its management, and secure 
the consent of the city in fixing prices or raising its capitalization. 


ELECTRIC MERGER IN PENNSYLVANIA—It is announced that 
the consolidation of the Newcastle, Youngstown, Warren and Niles 
street car lines and the connecting interurban lines has been com- 
pleted under the name of the Shenango & Mahoning Valleys Light 
and Power Company. The capital stock is $10,000,000. The individu. 
ality of the subsidiary companies will be retained for operating pur- 
poses. The merged company will complete trolley communication 
from Cleveland, Ohio, to the Mahoning and Shenango valleys by 
building a link at Garrettsville. This will give through trollev 
service from Cleveland, Ohio, to Pittsburg, Pa., when the Newcastle 
& Harmony line is extended to Pittsburg, as is now planned. 


THE CHATTANOOGA ELECTRIC COMPANY TO ENLARGE 
ITS PLANT—The Chattanooga (Tenn.) Electric Company will 
spend immediately between $75,000 and $100,000 adding machinery 
to its power plant. The Chattanooga plant is one of the largest 
power plants in the South. All the machinery now being used is 
of the latest pattern. designed according to the most approved lines. 
One reason for the success of the corporation is the very progressive 
work of Mr. Byron T. Burt, the manager of the company. Mr. Burt 
has initiated a number of practical ideas with reference to improv- 
ing the service, and has been a very material factor in the develop- 
ment of the demand for current in the territory that the company 
is serving. 


FEDERAL COURT DENIES APPLICATION FOR RECEIVER 
FOR THE PIKE’S PEAK HYDROELECTRIC COMPANY—A tele- 
gram has been received from G. A. Taff, president of the Pike's 
Peak Hydroelectric Company, Colorado Springs, Colo., stating that 
the application for a receiver for the company has been denied by 
the Federal Court. Mr. Taff further states that, while it is true 
that a receiver has been asked for in connection with the affairs 
of the company, it is not true that the company is in any way 
insolvent. For the benefit of the minority holders of bonds, he 
wishes to state that the affairs of the company were never in better 
condition, its earnings during the past year being about $20.000 
over and above operating expenses and interest charges. The default 
in the payment of interest was brought about by the withholding 
of payments by a large consumer, amounting to some $15,000. 


CHICAGO EDISON—The lighting committee of the Chicago 
(Ill.) council has recommended for passage, with certain amend- 
ments, the ordinance reducing the rates charged by the Chicago 
Edison and Commonwealth Electric companies. The rates fixed 
are fifteen cents per long hour the first two years and thirteen cents 
the next three; and ten cents per short hour the first year, nine 
cents the second, eight cents the third, seven cents the fourth and 
fifth. A discount of one per cent per kilowatt-hour is to be deducted 
from bills paid within ten days. The companies are authorized to 
consolidate, but, when consolidated, three per cent of the gross re- 
ceipts of both are to be paid to the city as compensation. To expe- 
dite the sale of its bonds, the franchise of the Commonwealth com- 
pany is amended so as to run to its successors or assigns. One 
amendment provides that the rates shall never exceed the schedule 
fixed in the ordinance, and another prohibits consolidation with 
a foreign corporation. 


CINCINNATI GAS AND ELECTRIC DEAL—Negotiations for 
the lease of the Cincinnati Gas and E'ectric Company, Cincinnati, 
Ohio, by New York banking interests have been completed. A. S. 
White, 38 Wall street, New York city, has been the chief negotiator 
in the transaction. The lease of the Cincinnati company will be 
turned over to the Union Gas and Electrie Company, a projected 
corporation, the incorporation payers of which have been filed under 
the laws of Ohio. It will have a capital stock of $20,000,000, of 
which $10.000,000 is six per cent preferred and $10,000,000 common. 
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The Union Gas and Electric Company will also be a financing com- 
pany, and will take up and develop enterprises similar to the Cin- 
cinnati Gas and Electric Company. It is understood that the Union 
Gas and Electric Company will guarantee four and one-half per 
cent on the stock of the Cincinnati company for the first two years, 
four and three-quarters per cent for the second two years, and five 
per cent annually thereafter. 


NORTHERN COLORADO POWER COMPANY COMPLETES 
DEAL—The Northern Colorado Power Company, by the payment 
of $400,000 in cash on May 14, completed the deal for the consolida- 
tion of the electric power plants of the northern district of Colo- 
rado. The deal for the purchase of the two plants of the Con- 
sumers’ Electric Company at Lafayette and Louisville was also 
completed. The plant at Boulder was purchased a week before, 
making $750,000 that has been paid out altogether. A meeting of 
the directors of the Northern Colorado Power Company was held 
on May 14, and contracts were let for machinery for a power plant 
at Lafayette. An issue of bonds was also ordered. The company 
has been reorganized with a capital stock of $3,000,000. The con- 
tracts for power and transmission lines were let to Westinghouse, 
Church, Kerr & Company, and to the Westinghouse Machine Com- 
pany for the turbines. The company is preparing plans and speci- 
fications for a large central power plant, to be erected at Lafay- 
ette, with 167 miles of transmission lines, which will traverse the 
northern part of Colorado and the southern part of Wyoming. The 
total amount to be invested will be close to $2,000,000. 


PORTCHESTER COMPANY SECURES A FRANCHISE—The 
long fight of the New York & Portchester Railroad Company to ob- 
tain the right to cross certain streets and avenues in the borough 
of the Bronx, New York city, and to construct and operate an elec- 
tric railway from the Willis avenue bridge to the city line, has 
resulted in a victory for the company by the granting of a franchise 
by the Board of Estimate and Apportionment on May 18. The com- 
pany acquired franchises to run its railroad through eight towns in 
Westchester county three years ago. It is to be an eight-track road, 
having a length of twenty-five miles, with a terminal in Port- 
chester. The route is to be entirely on property owned by the com- 
pany. The first application for a franchise was made in March, 
1903. For more than two years the franchise was held up, and in 
the meantime the application of the New York, Westchester & Bos- 
ton Railway Company for a franchise on a similar route was 
passed. When the legislature transferred to the Board of Estimate 
and Apportionment the power to grant such franchises, and the 
Court of Appeals decided that the law was constitutional, it became 
possible for the Portchester company to make headway with its 
application. By the terms of the franchise granted, the company is 
to pay the city $8,000 a year for the first five years, $13,000 a year 
for the next five years, and $35,000 a year for the next fifteen years, 
fat the end of which time the company can get a renewal of the 
franchise for another twenty-five years on a revaluation. In addi- 
tion, the company must pay 5.4 cents a linear foot a year for its 
trackage in the Bronx for the first five years, 7.7 cents for the next 
five years, and twenty-nine cents a foot for the rest of the time the 
franchise runs. It is provided, also, that the company must de 
posit $100,000 with the comptroller as a guarantee that it will spend 
at least $1,000,000 in work on the railroad within five years. The 
company binds itself also not to sell or mortgage its property to 
another railway. It is bound to run not less than sixty trains 
daily in each direction after the road is in operation, and. to give 
a five-cent fare within the city limits. 


LEGAL NOTE. 


ARMATURE VENTILATING SYSTEM DECISION—A decision 
has been handed down by Judge Seaman in the United States Circuit 
Court of Milwaukee, Wis., in a suit, the effects of which are of 
great importance to the electrical industry. This case involved a 
suit of the General Electric Company against the National Electric 
Company, in which the former alleged that a patent controlling 
certain features of construction in an electric generator was 
infringed. This feature refers to a form of ventilating the arma- 
ture, preventing overheating of the machine. The decision of Judge 
Seaman is a concurrence of a similar opinion by Judge Thompson, 
. of the Ohio District Court, and restrains the National Electric Com- 
pany from the further manufacture of this ventilating feature. 
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ELECTRIC LIGHTING. 


BARRE, VT.—The People's Light, Heat and Power plant has been 
sold to Boston and Springfield capitalists. The plant cost $130,000. 


GAINESVILLE, GA.—Work is progressing near Oakwood, on the 
electric power line, which will convey current from the Dunlap dam 
at Chattahoochee park. 


CANON CITY, COLO.—The Canon City council has entered into 
a new five-year contract with the Colorado Light and Power Com- 
pany for street lighting. 


SYRACUSE, N. Y.—C. A. Lux, of Syracuse, is interested in a 
project to generate electric power from the Salmon river falls in the 
town of Redfield, near Oswego. 


EATON, IND.—It is reported that a deal, whereby the property 
of the Eaton Electric Light Company becomes an asset of the Dayton 
& Western Traction Company, has been consummated. 


WENATCHEE, WASH.—Plans are on foot for the establishment 
of an electric plant at Chelan falls which will furnish power for the 
irrigation of a large tract of land on the opposite side of the 
river. 


ST. LOUIS, MO.—The village council of Grafton has granted a 
franchise for an electric light plant in that village to L. T. West- 
rich. A company has been organized with a capital of $10,000 to 
build the plant. 


GRAND RAPIDS, MICH.—The M. B. Wheeler Electric Company 
has given up the project of harnessing White river. The company 
is now planning to develop the Manistee river. Power will be trans- 
mitted through Western Michigan. 


ASHEVILLE, N. C.—The Asheville board of aldermen has signed 
a five-year contract with the Asheville Electric Company for light- 
ing the streets of the city. The contract specifies that for the 
present 150 arc lights the city shall pay $65 per annum. 


LINTON, IND.—It is announced that John McFadden, of Chicago, 
has given up his option on the Linton electric light plant and that 
the power-house and system will revert to the city. McFadden bid 
$32,000 for the property and his offer had been accepted. 


WILKESBARRE. PA.—The Nanticoke Dam Power Company has 
filed a mortgage for $500,000, to the Girard Trust Company, Phila- 
delphia, Pa. The mortgage covers all the recent purchases of the 
company, including the dam and land along the Susquehanna. 


GRAND RAPIDS, MICH.—The expense per arc lamp for lighting 
the streets of Grand Rapids was $35.14 during the last municipal 
year. This is a reduction of $5.22 from the cost of operation and 
maintenance during the year 1904-05, when the figure was $40.36 
per lamp. In each case the figures include everything except interest 
and depreciation. 


TELLURIDE, COLO.—The Telluride Power Company has broken 
ground for the erection of a new station adjoining the present one 
at Ames. The plant will have a generating capacity of 5,000 horse- 
power, double that of the old one, which it will replace when com- 
pleted. The company is making arrangements for extending its 
lines to Silverton. They already extend as far as Red Mountain. 


GRAND FORKS, BRITISH COLUMBIA—The British Columbia 
Construction and Distributing Company, Limited, is the new name 
under which the West Kootenay Power and Light Company, of 
Grand Forks, British Columbia, will be known in the future. The 
company will continue the construction of its line as far west as 
Boundary fields, the western extreme of its fifty-mile limit, accord- 
ing to its present charter. An extension of the charter will be asked 
of the next provincial legislature. 


LANDER, WYO.—The Wyoming Power and Light Company, 
organized to supply Lander and the surrounding settlements with 
electricity, has been financed, and arrangements now are in progress 
for the installation of the company’s plant, which will be operated 
by water-power. The company intends to supply electricity to South 
Pass, Atlantic, Fort Washakie, Arapahoe agency and a number of 
other points. It will supply power also for the operation of the 
electric railway which is ta be constructed after the opening of the 
Wind river reservation, 
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PERSONAL MENTION. 


MR. BENJAMIN J. WEEKS, until recently general manager of 
the Spokane (Wash.) Traction Company, has been appointed genera] 
manager of the Pacific Traction Company, with headquarters at 
Tacoma. He is succeeded in Spokane by Clyde M. Graves as general 
manager. 


MR. WALTER ROBBINS, assistant to the manager of the appa- 
ratus department of the Western Electric Company, of Chicago, has 
resigned his position with that company, and will enter the service 
of the Wagner Electric Manufacturing Company, St. Louis, as 
assistant to the manager of that company. This change will become 
operative July 1. 


MR. S. YOSHISAKA, a graduate of Purdue University, is about 
to establish an agency for electrical goods at 47 Second street, San 
Nomiyee, Kobe, Japan. Mr. Yoshisaka has had a great deal of 
varied experience in the electrical] field, and desires to get in touch 


with American manufacturers of electrical apparatus as a local” 


representative. 


MR. E. C. BRADLEY, vice-president of the Postal Telegraph 
Cable Company, returned to New York from San Francisco Monday 
of this week. Mr. Bradley states the damage done by the earth- 
quake and fire had not been exaggerated, but the pluck and courage 
of the citizens were in evidence on all sides. San Francisoo, he 
says, will be rebuilt on beautiful and at the same time thoroughly 
practical lines. A comprehensive system of new offices for his com- 


pany is being installed. 


MR. H. M. LAURITZEN, illuminating engineer with’ the Holo- 
phane Glass Company, New York, N. Y., will leave New York about 
June 9 for an extended western trip, which will be devoted to special 
illuminating engineering work. Mr. Lauritzen will spend a week in 
Chicago and then go directly to the coast, spending a week each at 
Los Angeles and San Francisco, then to Portland, Ore., spending 
six weeks with the Portland General Electric Company. Two weeks 
will be spent at Seattle, Wash. Mr. Lauritzen, who is a member 
of the Illuminating Engineering Society, expects to be in New York 
about the middle of September. 


MR. CABOT STEVENS, for many years electrical engineer of 
the Edison Electric Illuminating Company, of Brooklyn, N. Y., on 
June 1 severed his connection with that company, having accepted a 
responsible position with Messrs. Stone & Webster, of Boston, Mass. 
Mr. Stevens’s associates in the Brooklyn company heard of his de- 
cision with regret, and on Tuesday, May 29, tendered him a fare- 
well dinner at the Brooklyn Club. General Manager W. W. Free- 
man and General Superintendent Walter F. Wells and others ex- 
pressed their appreciation of Mr. Stevens’s character and services, 
and voiced the general regret at his departure. Mr. Joseph Becker, 
Jr., superintendent of the meter department, on behalf of the staff 
council of the company, and as some slight token of their esteem, 
presented Mr. Stevens with a diamond pin and link cuff-buttons. 
Mr. Stevens’s first work in his new field will be at Columbus, Ga., 
where he will represent Messrs. Stone & Webster in the construction 
and operation of a large light, power and railway plant. 


NEW MANUFACTURING COMPANIES. 


NEW BRUNSWICK, N. J.—The Standard Electric Accumulator 
Company, of New Jersey, has filed articles of incorporation with the 
county clerk. The capital stock is $1,500,000. The incorporators 
are: Edward Barcalow, Frank R. Jones and Edward Morris. 


JOHNSTOWN, PA.—Charter has been issued to the Zobel & 
Makin Electric Manufacturing Company. The capital stock is $10,000 
and the directors are: John Zobel, Carl A. A. Zobel and A. O. Makin. 
Ga purpose of the company is to manufacture a new form of electric 
amp. 


MUSCATINE, IOWA—The Jackson Electric Supply Company 
has filed articles of incorporation with the county recorder. The 
Capital stock is placed at $10,000, and the officers are: George B. 
Jackson, president; E. E. Jackson, vice-president; Bruce P. Jackson, 
secretary and treasurer. 
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ELECTRICAL SECURITIES. 


While irregular and professional dealings were the chief charac- 
teristics of recent stock markets, there has been a fairly steady 
improvement in speculative confidence. ‘There is to be noted a 
slight improvement in the outside public business, especially as 
regards investment purchases in the bond market. Only one day last 
week resulted in very large business, and the first day of the week 
was noteworthy as one of the dullest of all business days so far this 
year. It is quite likely that this condition of apathy will prevail for 
some time. The generally admitted prosperity, the high average of 
security prices and the general stability of the market have dis 
counted any very great rally which might be hoped for. 


ELECTRICAL SECURITIES FOR WEEK ENDING MAY 26. 


New York: Closing. 
Allis-Chalmers common ........-..eseeeeee8 214% 
Allis-Chalmers preferred ...........cceweeee 56% 
Brooklyn Rapid Transit..............ece0ee 8114 
Consolidated Gas ....... ccc ccc ccc cree eece 136% 
General Electric ........ cc eee eevee eevee 167% 
Interborough Rapid Transit................ 227 

165 


Kings County Electric. ....... 2. ccc ee eee eee 
Mackay Companies (Postal Telegraph and 


Cables) COMMON .......... cece rece eeeee 7212 
Mackay Companies (Postal Telegraph and 

Cables) preferred .........ccceesceecece 73% 
Manhattan Elevated ...........ccceececenes 152 
Metropolitan Street Railway............-06- 113 
New York & New Jersey Telephone.......... 140 
Western Union .........ceeeeee ore EA 92% 
Westinghouse Manufacturing Company...... 156 

Boston: Closing 
American Te:ephone and Telegraph.......... 137% 
Edison Electric Illuminating...............- 245 
Massachusetts Electric ........e2eseeuee Sates be 


New England Telephone..............++.0-. 
Western Telephone and Telegraph preferred.. 90 
The annual report of the Edison company for the year, to end 
June 30 next, will show an increase in gross and net earnings of 
about 10 per cent, with a substantial increase in surplus. For the 
year ended June 30, 1905, the company showed gross earnings of 
$3,346,027, net of $1,236,206, and surplus after interests and dividends 
of $71,415. There has been a large increase in the business of the 
company the past fiscal year, particularly in incandescent lamps, 
which to date represent 19 per cent increase over a year ago, while 
the arc lamps connected show a 10 per cent increase, and motors, 
in horse-power equivalent, about 17 per cent increase. 


Philadelphia: Closing. 
Electric Company of America............... 114% 
Electric Storage Battery common............ 721% 
Electric Storage Battery preferred........... 721 
Philadelphia Electric ......ssessusessseseses T 
Philadelphia Rapid Transit..............66- 2514 
United Gas Improvement.............00es 00. 853 


The full pamphlet report of the Philadelphia Electric Company 
for the year ended December 31 last has been issued, and the gen- 
eral balance sheet shows a loss in cash and a gain in the profit and 


. loss surplus, the former of $728,489 and the latter of $311,082. The 


capital stock of the company now is $24,987,750, having been raised 
from $7,500,525, and there also are guaranteed gold certificates to 
the amount of $15,014,142. Among other liabilities are $1,994,300 
of Edison Electric guaranteed 5 per cent trust certificates and 
$11,268,060 Philadelphia Electric 5 per cent guaranteed trust certifi- 
cates. On the other hand, there are $13,263,360 of unused stocks of 
sub-companies deposited and used as a basis of the Philadelphia 
Electric trust certificates, spoken of above. The company holds 
$19,359,220 in stocks of miscellaneous companies, and has advanced 
$5,066,464 to its subsidiary corporations. 


Chicago: Closing. 
Chicago Telephone ......... 0... ccc cece eee 121 
Chicago Edison Light............. 0... 0.000 149 
Metropolitan Elevated preferred............. 68 
National Carbon common................... 90 
National Carbon preferred........,......... 120 
Union, Traction common...............cc.c00. 4 
Union Traction preferred................... 12 


The annual meeting of the Chicago Edison Company will be held 
at noon, June 11. 
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TELEPHONE AND TELEGRAPH. 


EUREKA, UTAH—The Bell Telephone Company will erect a new 


building on Main street. 


LAWRENCEVILLE, VA.—The Brunswick Mutual Telephone 
Company has installed an additional hundred-drop switchboard. 


ANDOVER, MASS.—The New England Telephone and Telegraph 
Company has been authorized to install its system in Ballardvale. 


KNOXVILLE, TENN.—Bids have been asked for the work of 


enlarging the East Tennessee Telephone Company's building in 
Knoxville. 


SPOKANE, WASH.—Citizens of Echo Valley, in Stevens county, 


are putting in a telephone system that will connect the neighbor- 
hood with Colville and Spokane. 


MONTGOMERY, ALA.—The Meridian Home Telephone Company, 
of Mississippi, has been authorized to do business in Alabama, and 
D. S. Knight has been appointed agent. 


SPARTA, TENN.—The Gainesboro Telephone Company will issue 
bonds to the amount of $100,000 for extensions and improvements. 
Joel H. Anderson is general manager. 


BALTIMORE, MD.—The Chesapeake & Potomac Telephone Com- 
pany has obtained permits to build two new telephone lines, one near 
Mount Carmel and the other near Phenix. 


BELVIDERE, ILL.—The Belvidere Telephone Company has de- 
cided to rebuild its lines and put in an entirely new and modern 
system. The change will cost in the neighborhood of $25,000. 


UTICA, N. ¥.—Announcement has been made of the purchase 
by the Bell Telephone Company of the independent Ontario Tele- 
phone Company, of Oswego. For each $50 of stock the purchase 
price was $65. 


ALBUQUERQUE, N. M.—The Colorado Telephone Company will 
at once commence the erection of a building at Raton. The capacity 


of the plant will be greatly enlarged, requiring an expenditure of 
about $70,000. 


BALTIMORE, MD.—Work has been begun by the Philadelphia, 
Baltimore & Washington railroad for the connection of the three 
cities by private telephone. Four new lines will be strung on the 
company’s poles. 


HOLLAND, N. Y.—The Bell Telephone Company has bought out 
the Cazenovia Telephone Company and will give day and night 
service with East Aurora and other points. The company intends 
installing an exchange in Holland and will extend the service. 


ELY, NEV.—The Bell Telephone Company is to spend a quarter 
of a million dollars in developing its lines in the eastern part of 
Nevada. It will build long-distance lines and local systems in White 
Pine, Lincoln and Eureka counties, and extend its service in Elko 
county. Local systems will be installed at Ely, Eureka, Caliénte 
and Pioche. 


NEWARK, N. J.—The Lebanon Telephone Company is making 
arrangements to extend its lines in many directions. At a recent 
meeting the following officers were elected: president, Samuel J. 
Shurts: vice-president. George Clark; secretary, A. O. Farley; 
treasurer, Eratus W. Sutton. Directors: Joseph C. Farley, Dr. 
Henry H. Miller and James E. Ramsey. 


COLUMBUS, IND.—An agreement has been reached between the 
new long-distance company and the local Bell company, by which 
the Bell will close its exchange at Columbus and stop preparations 
for establishing an exchange at North Vernon. The Bell toll-boards 
in each place will be trunked into the independent city boards, and 
the two companies will operate together. 


PIERRE, S. D.—The records of the secretary of state show the 
filing of more than sixty new telephone companies in South Dakota 
for the last ten months. Many of these are rural lines connecting 
the farms in the more thickly settled portions of the state, and 
many are small private lines. Several such lines have been put in 
service among ranchmen, especially in the vicinity of Leslie. 


WENATCHEE, WASH.—The Farmers’ Telephone and Telegraph 
Company is installing a switchboard with a capacity of 1.000 lines 
in the Wenatchee office. The company was started a few years ago 
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with an investment of $8,000 and less than fifty subscribers. To-day 
$30,000 has been invested in the company. The officers hope to 


extend the line to Leavenworth and to points east in a very short 
time. 


OKLAHOMA, OKLA.—The Gross Construction Company has 
secured the contract for the construction of a five-story and basement 
building, to be erected by the Pioneer Telephone Company. The 
new building will cost, when completed, the sum of about $125,000 
and will be modern in every respect. The structure, which will be 
used as the home and offices of the telephone company, will be built 
to permit of the addition of twe stories. 


WASHINGTON, D. C.—Orders have been issued by Gen. Allen, 
the chief signal officer of the army, for the installation of the duplex 
system on the Alaskan cables. The commercial business of the 
cables has become so heavy that the operators are not able to 
handle all the dispatches. With the new system the capacity of the 
cables will be increased about seventy-five per cent. Many changes 


in the telegraph lines in Alaska are also in contemplation by the 
Signal Corps. 


MAYSVILLE, KY.~—The Bell Telephone Company, of Cincinnati, 
has asked the Maysville council for a twenty-year franchise. Vice- 
President Bayard Kilgour, of the Cincinnati & Suburban Bell Tele- 
phone Company, states that the application is being made by the 
Citizens’ Telephone Company, of Kentucky, the Kentucky branch of 
the Bell company. The lines of the company are now within a very 


few miles of Maysville, and it is desired to establish a branch 
exchange in that city. 


CAMDEN, N. J.—By the purchase of eighty per cent of the stock 
the Keystone Telephone Company, of Philadelphia, Pa., has acquired 
control of the Eastern Telephone Company, of Camden, and the East- 
ern will hereafter be operated from the Keystone office, Philadel- 
phia. A traffic agreement has been in force between the two com- 
panies for some time, and the change in ownership will cause no 
interruption in the service, although the Keystone company will 
within a few months very much improve the service of the local 
corporation. The Eastern Telephone Company was organized in 
1899, and begap operations in 1901, and at the present time has 
about 2,500 subscribers. The capital stock of the company is $250,- 
000. The Keystcne company assumes the indebtedness of the East- 
ern company, which is about $75,000. There is also a bond issue 
of $250,000, and the Keystone company has the option of taking the 
bonds at par. The Eastern Telephone Company operates in Cam- 


den, Gloucester and a portion of Burlington county. Its stock has 
never been sold in the open market. 


CINCINNATI, OHIO—The board of directors of the Cincinnati 
& Suburban Bell Telephone Company has voted to make a sweeping 
reduction in residence telephone rates. The present yearly rates 
for telephones in residences, for unlimited services, are: single 
line, $60; two-party line, $48; four-party line, $30. Under the new 
schedule there will be no four-party line. 'The service and yearly 
rates will be as follows: single line, $48; two-party line, $30. Ex- 
tension sets will be reduced from $12 to $9, and double sets, from 
317 to $12. Bavard L. Kilgour, vice-president and general mana- 
ger of the telephone company, said that the changing of the four- 
party line service to a two-party line will mean an expenditure of 
$75,900, and an increase in the operating emplovés of about ten per 
cent. He hopes to be able to have all the changes made so as to 
be in operation by the first of next July. Additional switchboards 
must be placed in every one of the exchanges, in order to conform 
with the changes. The telephone numbers will also have to be changed 
to a large cxtent in the residential districts. The same territory 
will be in the free, unlimited zone as at present, comprising all of 
Hamilton, Kenton and Campbell counties, and also part of Boone 


and Clermont counties, making a free area in telephoning of 340 
square miles. 


EDUCATIONAL. 


GRADUATION EXERCISES AT THE MASSACHUSETTS IN- 
STITUTE OF TECHNOLOGY—The graduation exercises of the class 
of 1906 of the Massachusetts Institute of Technology will be held in 
Huntington Hall, Rogers Building, 491 Boylston street, Boston. 
Mass., on Tuesday, June 5, at 2.30 P. M. The several buildings of 
the institute, with libraries, laboratories, drawing rooms, ete., will 
ke open to visitors immediately after the exercises. 


June 2, 1906 


NEW INCORPORATIONS. 

LANSING, MICH.—Osceola Telephone Company, Hartwick. 
$10,000. 

FRANKFORT, KY.—Schocholi Telephone Company, of Logan 
county. $2,500. 

FRANKFORT, KY.—Monticello Electric Light and Power Com- 
pany, Wayne. $6,000. 

CLINTON, IlOWA—Iowa & Illinois Railway Company. Capital 
increased from $1,800,000 to $2,300,000. 


LINCOLN, NEB.—The Medicine Valley Telephone Company, of 
Hayes county. $1,500. Incorporators: R. P. Chase and J. C. Ready. 


LITTLE ROCK, ARK.—City power, light and water company, of 
Augusta. $50,000. Incorporators: J. R. Vinson and A. H. Camp- 


bell. 

HENRYETTA, I. T—The Coal Creek Power Company. $10,000. 
Incorporators: J. W. Stewart, W. N. Martin and William Stockle- 
berg. 

ALBANY, N. Y¥.—The Triangle Telephone Company. $1,000. 
Incorporators. C. B. Self, DeW. Beardsley, C. E. Adams, Triangle, 
N. Y. 

ST. PAUL, MINN.—Westside Telephone Company, Hitchcock. 
$5,000. Incorporators: B. W. Lanphier, W. P. Price, Frank Gilley, 
Hitchcock. 

AUGUSTA, ME.—The West Lovell Telephone Company. $1,000. 
Officers: President, W. S. Fox, of Lovell; treasurer, George W. An- 
drews, of Lovell. 

PIERRE, S. D.—Farmers’ Union Telephone Company, of Colman, 
Moody county. $9,000. Incorporators: A. S. Harvey, Andrew 
Ulstad and Ole Mickkelson. 

AUSTIN, TEX.—Mount Zion & Lost Creek Telephone Company, 
of Gordon, Palo Pinto. $1,000. Incorporators: W. H. Rix, R. M. 
Vaughn and W. J. Pierce. > 

ALBANY, N. Y.—Southwest Oswego Telephone Company. $600. 
Incorporators: Frank McBride, Frank J. Eaton and Percy Flack, all 
of Oswego, N. Y., and others. 

ALBANY, N. Y.—Montour Falls Telephone Company. $10,000. 
Incorporators: George F. Barton, Frank Johnson and D. C. Blair, 
all of Montour Falls, and others. 

COLUMBIA, S. C.—Catawba Valley railway. To complete the 
railway started between Catawba Junction and Catawba Falls, a 
distance of twenty miles. $45,000. 

LINCOLN, NEB.—Farmers’ Mutual Telephone Company. $10,000. 
Incorporators: William F. Torbitt, Evens M. Meyers, John T. Dobbs, 
Harry Honor and Everitt W. Randall. 

COLUMBUS, OHIO—The Minerva Telephone Company, of Stark 
county. $4,000. Incorporators: E. D. Shaw, R. T. Davis, A. A. 
Bates, B. C. McCauley and W. E. Russell. 

GUTHRIE, OKLA.—The Modern Telephone Company, of Sayre. 
$10,000. Incorporators. T. S. Wilson, of Prentiss; D. E. Crubbs, O. 
J. Ivester, L. P. Jones and Robert Rice, of Sayre. 

GUTHRIE, OKLA.—The Heaston & El Reno Telephone Company. 
$5,000. Directors: Charles Brandley, W. J. Murray, J. W. Cordray, 
S. C. Porter and W. F. Foster, of El Reno, and W. D. McRay, of 
Heaston. 

STEUBENVILLE, OHIO—The Republic Telephone Company. To 
operate a line at Toronto, Empire and New Cumberland. $25,000. 
Incorporators: J. G. Gilchrist, R. Gilson, W. C. Jones, Lee O. Smith 
and J. T. Campbell. 

INDIANAPOLIS, IND.—The Cyclone Co-Operative Telephone 
Company, Cyclone, Clinton county. $500. Incorporators: Albert 
Strong, William E. Bolt, William G. Irons and Will S. Emley, of 
Cyclone, and James McIntyre, of Frankfort. 

MOUNT STERLING, KY.—The Paris & Mount Sterling Electric 
Railway Company. $100,000. Incorporators: Henry A. Power, Rob- 


ert C. Talbott, R. J. Neely, of Paris; W. A. Thomson and John T. 
Collins, of Middletown; J. M. Bigstaff and H. Clay McKee, of Mount 


Sterling. 
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TRAVERSE, MICH.—Electric Land and Development Company. 
$50,000. To acquire, purchase, hold and sell real estate and to pur- 
chase and hold power propositions. Officers: President, Dan J. 
Albertson; vice-president, Wiliam Thirlby; secretary, William H. 
Umlor; treasurer, A. W. Bartak. 


AUSTIN, TEX.—Union Central Light and Ice Company, Hubbard 
City. To generate and sell electrical current for commercial uses. 
$25,000. Incorporators and officers: W. August Bass, president and 
manager; James E. Waller, first vice-president; John M. Carrol, sec- 
ond vice-president. 


OLYMPIA, WASH.—The Big Red Apple Railway Company. To 
construct railways in and between Wenatchee, Monitor, Cashmere 
and Leavenworth. $10,000. Incorporators: M. O. Tibbetts, Leonard 
Fowler, A. S. Burbank, C. A. Huston, W. H. Gridley, J. B. Adams, 
F. M. Scheble and Thomas Bollman. 


SANTA FE, N. M.—The Kenton Telephone Company, with head- 
quarters at Clayton, Union county. To build telephone lines in 
Union county, New Mexico, Baca county, Colorado, and Beaver 
county, Oklahoma. $2,500. Incorporators and directors: Henry 
Bearly, J. J. Balard, John W. Turner, A. W. Henner, R. F. Drew 
and D. K. Lord, all of Kenton, Okla. 


COLUMBUS, OH1O0—The Cleveland, Van Wert & Indiana Trac- 
tion Company, of Van Wert. To build an electric line from Nor- 
walk to Tiffin, Findlay, Ottawa, Kalida, Ottoville, Van Wert and 
other municipalities to the state line. $10,000. Incorporators: I. 
R. Tudor, L. R. Bonewitz, J. J. Humphreys, L. E. Gleason and F. T. 
Webster. 


ALBANY, N. Y.—Centerville Lighting Company. To manufac- 
ture and sell electricity for heat, light and power purposes in 
Ulster and Sullivan counties, especially in the towns of Fallsburgh 
and Wawarsing, and in the villages of Mountaindale, Centerville 
Station, Glenwild, Hurleyville and Woodburne. $100,000. Directors: 
Nathan Lubow, George W. Lubow and Isidore D. Wolf, of Center- 
ville. 


NEW PUBLICATIONS. 


THD PANAMA CANAL—Thigs pamphlet contains the supple- 
Mental statement of Mr. John F. Wallace, submitted to the United 
States Senate Committee on Interoceanic Canals, Tuesday, May 22, 


. 1906. 


COLUMBIA UNIVERSITY BULLETIN OF INFORMATION— 
The announcement for 1906-1907 of the division of engineering, 
Columbia University, New York city, is ready for distribution. This 
bulletin contains full details of the requirements and courses of 
study in civil, electrical and mechanical engineering and engineer- 


ing draughting. 


COPPER FACTS—An interesting bookiet relating to the cop- 
per industry, the metal copper and corporation statistics has been 
compiled by M. J. O'Shaughnessy, Jr., New York city. This booklet 
contains a great deal of very interesting information. and, in addi- 
tion to the text, there is a directory of the copper mining and pro- 
ducing companies of the United States. 


LITERATURE ON THE SINGLE-PHASE MOTOR—Two valu- 
able papers, entitled, respectively, “A Contribution to the Theory of 
the Single-Phase Induction Motor,” and “A New Single-Phase Com- 
mutator Motor,” have been reprinted by the author, V. A. Fynn. 
The first-named paper is reprinted from the Electrical Review 
(London), and the second is an excerpt from the journal of the pro- 
ceedings of the Institution of Electrical Engineers, of Great Britain. 


MANUAL FOR ENGINEERS—A manual for engineers, contain- 
ing tables and other data, has been compiled by Charles E. Ferris, 
B. S., professor of mechanical engineering at the University of 
Tennessee, and published by the University Press, Knoxville, Tenn. 
This is the sixth edition of the manual. It has been found of very 
great value to thousands, and the fact that each succeeding year the 
edition has been very greatly increased indicates its popularity. 
The book is of vest-pocket size, well printed, the leaves being fin- 
ished with gilt edges and bound in a flexible black Russia leather 


cover. 
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ELECTRIC RAILWAYS. 


AKRON, OHIO—Contracts have been let for the construction of 
double tracks on the Akron, Bedford & Cleveland electric line. 


NASHVILLE, TENN.—The secretary of state has granted the 


Knoxville Railway and Light Company an amendment to its charter, 
so as to enable it to extend its system. 


LOS ANGELES, CAL.—Henry E. Huntington has given orders 
to begin work immediately on four-tracking the Long Beach line of 
the Pacific electric system for a distance of eight miles. 


DES MOINES, IOWA—The contract for the electrical equipment 
of the Fort Dodge, Des Moines & Southern Electric Railway has 
been awarded to J. G. White & Company, of New York. 


OLIN, 1OWA~—Right-of-way is now being acquired for an interur- 
ban line from Dyersville south to Davenport. The road, as projected, 


will pass through Hopkinton, Olin, Stanwood, Monticello and Tip- 
ton, 


PORTLAND, ORE.—The Pence company has been granted a fran- 
chise to construct and operate a standard-gauge, double-track elec- 


tric line on the county road from the west end of Nicolai street to 
Linnton. 


SUFFOLK, VA.—The Norfolk-Portsmouth Traction Company, a 
merger of the street car and power plant concerns in Eastern Vir- 


ginia, has borrowed $8,000,000 from the Trust Company of North 
America. 


CHEHALIS, WASH.—The Centralia-Chehalis Electric Railway 
and power company has been voted a thirty-five-year franchise to 
operate in Chehalis. The Centralia-Chehalis Company was organ- 
ized last fall to build an interurban line between the two cities. 


SALT LAKE CITY, UTAH—The board of directors of the Lewis- 
ton & Southeastern Electric Railroad has authorized President G. W. 
Thompson to let contracts for the grading of the first eight miles 


out of Nez Perce. Nez Perce will be on an eighteen-mile branch 
from Westlake. 


WASHINGTON, D. C.—Plans for the construction of a new power- 
house for the Capital Traction Company have been completed. The 
building, which is to be of brick and two stories in height, will 
cost approximately $180,000, and will be one of the largest struc- 
tures of the kind in the city. 


KENOSHA, WIS.—It has been stated that the Milwaukee Elec- 
tric Railway will begin to supply electric power to the farmers of 
Kenosha and Lake counties very soon. A new company, the Chicago- 
Milwaukee Power Company, has therefore been incorporated and 
will operate a $1,000,000 plant near Waukegan. 


CHEYENNE, WYO.—Articles of incorporation have been filed 
for the Wyoming Central Railroad Company, for the construction of 
a steam or electric road from Arapahoe agency to Fort Washakie 
and Shoshone agency and from Shoshone agency to Lander, Wyo.; 
also a line from Arapahoe agency to Shoshone. 


PALMER, MASS.—The work of grading for the extension of the 
Springfield & Eastern electric road through Brimfield to Fiskdale 
has been begun. There is a large amount of filling and cutting to do, 
and it is not likely that the road will be in operation this year. 
Fast time has been planned for, and the grades and curves will be 
as few as possible. 


OSKALOOSA, I0OWA-—Stockholders of the Oskaloosa & Buxton 
road have indorsed the proposals of the directors of the road to 
increase the capital stock to $750,000, acquire a local light, heat and 
street car plant, and proceed aft once to the construction of the 
interurban to Buxton. Cars must be running by December 1, 1906. 
Contracts have already been let for grading as far as Beacon. 


BROOKLYN, N. Y.—The Brooklyn Rapid Transit Company has 
agreed to the recent demand of the borough authorities that it should 
repave and repair all the streets on which it has cartracks. The work, 
extending over 178 thoroughfares, will cost the company $400,000, 
and will be carried on under the direction of Public Works Commis- 
sioner Dunne. The company will also spend $200,000 for new tracks. 


PENSACOLA, FLA.—Stone & Webster, of Boston, have purchased 
all the securities of the Pensacola Electric Terminal Railway Com- 
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pany and the Escambia County Light and Power Company, giving 
them the entire electric railway and lighting system of Pensacola, 
Fla. A new company will be formed to operate the system, which 
includes about twelve miles of electric railroad and seven miles of 
steam railroad. The latter will be converted into electric lines. 


TACOMA, WASH.—The Pacific Traction Company, which a year 
ago began the construction of an interurban electric railroad from 
Tacoma to American lake, with the probability that it would be 
built on to Olympia, has resumed work. Elmer J. Felt, vice-president 
of the company, says the money necessary to build the line has 
now been raised and that it will be completed and trains running 
from Tacoma to the lake by August 1. The company graded last 
spring and summer from Tacoma almost to South Tacoma. 


TACOMA, WASH.—Work has been begun by the Puyallup Val- 
ley Electric Company on its electric railroad from Tacoma to Puyal- 
lup. This line, when completed, will be nine miles long. The pro- 
moters, who are Puyallup, Sumner and Tacoma capitalists, claim 
the road will cost $160,000. It is the intention of the company to 
extend the line to Sumner, and also to McMillan, Orting and per- 
haps the mining towns of Wilkerson, Burnett, Carbonado and Fair- 
fax, in the eastern part of the county. 


TOPEKA, KAN.—Plans are nearly completed for the building of 
an air line electric railroad between Kansas City and St. Joseph. 
The scheme involves the building of terminal yards on the Missouri 
river front at Kansas City, the bridging of the Missouri river at 


. a point west of the Armour-Swift-Burlington holdings in the north 


end, and the construction of a cross-country line to St. Joseph by 
way of Excelsior Springs. The mileage of the proposed line be- 
tween Kansas City and St. Joseph is fifty-two miles. 


COLUMBIA, CITY, IND.—Manager A. E. Weist, of the Hunting- 
ton, Columbia City & Northwestern Railway Company, has made 
public the statement that work on the construction of the line will 
begin at Goshen and Syracuse at once. After the line is constructed 
from Goshen and Syracuse to Huntington, right-of-way will be 
obtained to extend it south to Indianapolis. Subsidies aggregating 
$12,500 have been voted the company between Huntington and 


Goshen, and if the line is not built by March 1, 1907, these sub- 
sidies will be forfeited. 


SPOKANE, WASH.—Surveyors are in the field for the Farmers’ 


. Cooperative Electric Company, which intends to build a railway from 


Waterville to Ephrata to connect with the Great Northern. J. M. 
Puckett, president of the company, is authority for the statement 
that contracts will be awarded soon with a view to completing the 
line as soon as possible. The company was inco’ porated in Douglas 
county with a capital of $100,000, the incorporators being J. M. 
Puckett, L. E. Leonard, W. F. Naught, O. H. Jahnke and E, E. Hig- 
ginbottom. It is understood that part of the right of way will be 
furnished by subscribers to the corporation’s stock. 


NEW BEDFORD, MASS.—Plans have been perfected for the 
absorption of the Taunton & Buzzard’s Bay Street Railway Company 
by the New Bedford & Onset Street Railway Company. By the terms 
of the purchase the New Bedford company is to issue $50,000 of 
additional stock to the present owners of the Taunton & Buzzard’s 
Bay line as the consideration for the conveyance of all the property 
and franchises, subject to a bonded debt of $150,000, the interest 
rate upon which is to be reduced from five to four per cent. The 
Taunton & Buzzard’s Bay line is about thirty miles long and cost, 


with equipment, about $500,000. It has recently suspended opera- 
tion. 


DANBURY, CT.—Plangs are being developed for the construc- 
tion of an interstate trolley between Danbury and the Hudson river 
at Ossining, N. Y. It is proposed to employ as the Connecticut end 
of the line the street railway which the Danbury & Harlem Trac- 
tion Company is now constructing between Danbury and Goldens 
Bridge, N. Y. For the Hudson river section of the line it is proposed 
to use various franchises, which will be consolidated and which in 
the aggregate carry a large number of valuable rights. Some prog- 
ress is being made on the Danbury & Harlem line. The rails are 
now being laid between the New York state boundary and North 


Salem, N. Y. The grading west of North Salem has not yet been 
completed. 
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INDUSTRIAL ITEMS. | 


THE ELECTRIC CONTRACTING COMPANY, Havana, Cuba, 
announces its removal to Prado 89, Post Building. 


THE LOWE ELECTRIC COMPANY, 54 Vesey street, New York 
city, will be pieased to send its new bulletin calling attention to 
special prices on electric fans. 


H. M. BYLLESBY & OCOMPANY, Chicago, 111., announce the 
removal of their general offices to the American Trust Building, 
corner Clark and Monroe streets. 


THE SHELTON ELECTRIC COMPANY, Atlas Block, Chicago, 
Ill., has ready for distribution a new pamphlet describing the Shel- 
ton electrical vibratory apparatus. 


THE GOULD STORAGE BATTERY COMPANY, New York city, 
announces temporary offices at 1701 Geary street, San Francisco, 
Cal. The Crossley Building, in which the company’s San Francisco 
office was located, was destroyed by fire. 


MILTON L. HUGHES & COMPANY, 324 Dearborn street, Chi- 
cage, Ill., have published a booklet describing "the Hughes’ idea.” 
The literature is interesting and the subject worth careful consider- 
ation by those who are thinking of effecting economies in the opera- 
tion of their plants. 


JOHN L. GLEASON, Jamaica Plain, Boston, Mass., has published 


a price list and descriptive bulletin giving full details concerning 


“Fancleve” electrical specialties. This bulletin calls attention to the 
Gleason reduction boxes, standard mouldings, moulding boxes and 
universal boxes for iron conduit. 


THE VALENTINE ELECTRIC SIGN COMPANY, Atlantic City, 
N. J., is prepared to rent complete electric signs to exhibitors dur- 
ing the convention of the National Electric Light Association. These 
signs consist of twelve-inch electric letters, and include all neces- 
sary lamps, wiring and construction work. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., in circular No. 775, calls attention to its 
arc-light specialties, describing and listing its inner globes and 
arc lamps and arc light regulator. Bulletin No. 605, describing 
small direct-current motors, is a’so ready for distribution. 


THE FLETCHER MANUFACTURING COMPANY, Dayton, Ohio, 
will be pleased to send its new folder illustrating and describing a 
line of “malleable seamless” line material. Prices and descriptions 
of high and low-tension pins and brackets, wire holders, insulated 

racks and nested racks will also be sent upon application. 


THE WHITE SEWING MACHINE COMPANY, Cleveland, Ohio, 
has recently published a handsome booklet containing a large num- 
ber of testimonials from owners of White steam automobiles. In 
addition to these commendations there are several illustrations of 
exhibits of the White company at various automobile shows. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bul- 
letin No. 1,050 describes alternating-current generators of the water- 
wheel type. The frontipiece shows an interior view of the hydro- 
electric plant at Caliente, Cal., where five 3,000-kilowatt Bullock 
alternating-current generators of the water-wheel type are installed. 


THE LEHIGH VALLEY RAILROAD announces a rate of a fare 
and a third, on the certificate plan, to Chicago for the convention 
of the National-Interstate Telephone Association, June 25-28. Mr. 
A. J. Simmons, general eastern passenger agent, 355 Broadway, 
New York city, will be pleased to send full information concerning 
this proposition. . 


W. R. OSTRANDER & COMPANY, 22 Dey street, New York city, 
have ready for distribution a small catalogue describing and illus- 
trating and giving the list prices of direct and alternating-current 
fans. In addition to this the company will supply to any one inter- 
ested, upon request, a trade discount sheet applying to its 1906 fan 
catalogue. 
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THE STROMBERG-CARLSON TELEPHONE MANUFACTUR.- 
ING COMPANY, Rochester, N. Y., in bulletin No. 19 describes and 
illustrates generator call telephones. This bulletin is handsomely 
printed in two colors and, in addition to the special telephone 
literature, gives numerous illustrations of the company's telephone 
factory. 


THE FOSTORIA GLASS SPECIALTY COMPANY, Fostoria, 
Ohio, will be pleased to send its literature concerning its “Noblac” 
electrical and gas glassware. A folder which the company has 
recently distributed gives several pertinent suggestions concerning 
the inspection of this material. This literature will be sent upon 
request. 


THE LUNDIN ELECTRIC AND MACHINE COMPANY, Boston, 
Mass., has placed upon the market recently a new line of electrical 
fittings for central station work. The company wil] be pleased to 
send full descriptive matter and illustrations upon application. In 
electric lighting specialties particularly the company has a very 
complete line of apparatus. 


FAIRBANKS, MORSE & COMPANY, Chicago, IN., it is an- 
nounced, have sold a complete cyanide gold mill, the entire plant 
to be operated by Fairbanks-Morse direct-current dynamos and mo- 
tors driven by water power. The mill will be located near Boulder, 
Col., where a 240-foot head of water is available. It is estimated 
that the mill will have a capacity of 500 tons per day. 


THE KEYSTONE ELECTRICAL INSTRUMENT COMPANY, 
Philadelphia, Pa., will have headquarters at Rooms 217 and 219, 
Young’s Hotel, directly across the boardwalk from Young’s Pier, at 
the Atlantic City convention of the National Electric Light Associa- 
tion. The company will show a number of instruments of interest 
to the electric-lighting industry, among them some new models 
which have never been exhibited before. 


THE CANADIAN WESTINGHOUSE COMPANY, Hamilton, On- 
tario, has recently secured a duplicate order from the Northern 
Electric and Manufacturing Company, of Montreal, for a 300-kilo- 
watt, Westinghouse-Parsons turbo-generator unit. The generator is 
a 220-volt, three-phase, 7,200-alternation machine, operating at 3,600 
revolutions per minute. It will be of the latest enclosed type and 
the turbine will operate at 150 pounds pressure with 100 degrees 
superheat. 


THE MOORE ELECTRICAL COMPANY, Newark, N. J., will 
install a Moore electric lighting tube 186 feet long in the lobby of 
the theatre on Young’s Pier, as one of the prominent features in 
connection with the National E-ectric Light convention at Atlantic 
City. This new form of light is attracting a great deal of attention, 
and thousands of feet of Moore tubing have been put into com- 
mercial use during the last few months in New York, Newark, Pitts- 
burg and Atlantic City. 


THE CHASE-SHAWMUT COMPANY, Newburyport, Mass., manu- 
facturer of the well-known “Shawmut” enclosed fuse, is calling par- 
ticular attention at this time to the ground connection clamp which 
it is now placing on the market for grounding secondary wires and 
secondary distributing systems. These clamps are strongly con- 
structed and are made in sizes from one-half inch to three inches. 
Full information, with prices, may be obtained from the company 
by asking for bulletin No. 34. 


THE STUDEBAKER AUTOMOBILE COMPANY, New York city, 
has published a very attractive and useful book entitled “Through 
Italy and France in a Studebaker Car.” About half of this book 
is devoted to giving details of expense, recommendations regarding 
the hiring of chauffeurs, securing useful maps and guides, and other 
helpful data concerning customs regulations, hotels, repairs, garages. 
etc. Copies of this book may be had from any of the branch houses 
or agents of the Studebaker Automobile Company. 


THE EDISON MANUFACTURING COMPANY, Orange, N. J., 
has published a pamphlet descriptive of Edison's improvement of 
the Lalande caustic potash shell. It is stated that the energy of the 
Edison cell, applied through a perfect motor, would raise the cell 
16.17 miles. The improvement made by Edison consists in forming 
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the copper oxide depolarizer into firm briquettes, which reduces 
both the internal resistance of the cell and the tendency to polarize, 
at the same time making the renewal of the cell much more con- 
venient. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., general 
western agent for ‘“Deltabeston” magnet wire, is sending out some 
literature descriptive of the good qualities of this wire and its 
adaptability for use on the field and armature coils of railway motors 
and on arc lamp coils. This product is an asbestos-covered wire, 
and substantial claims are made that it will withstand the highest 
temperature without the least injury to the insulation. Prices and 
samples will be sent on request to the company. 


THE WHEEL TRUING BRAKE SHOE COMPANY, Detroit, 
Mich., is calling attention to the utility of its wheel truing brake 
shoes with an advertising card displaying an illustration of a man 
throwing away a number of flat wheels. The announcement is made 
that the application of wheel truing brake shoes will keep the car 
in service, and the “flat” will disappear. The saving will more than 
compensate for the replacing of the ordinary brake shoe. The wheel 
truing brake shoes are made to fit all styles of brake heads. 


THE JANDUS ELECTRIC COMPANY, Cleveland, Ohio, an- 
nounces a very large demand for its “Gyrofan.” This apparatus, 
as is well known, distributes the air over a very wide area, and 
consists of two or more Jandus fans mounted upon a shaft, which 
is rotated by the action of the fan motors. In addition to this the 
column can be set at the end of an aisle and the blast of air directed 
in several directions. Quite a number of these “Gyrofans” have 
been installed recently at Rector’s, Chicago, 111., and also in St. 
Louis, Mo. 


THE HOLOPHANE GLASS COMPANY, New York, N. Y., re- 
ports very large sales on its new “Pagoda Reflecting Arc.” Owing 
to the use of ordinary, standard, small unit, incandescent lamps 
in connection with this arc, dealers and jobbers in all parts of the 
country are placing them in stock, and selling them for all kinds 
of places, large and small. The scientific accuracy of reflecting 
prisms is combined with the artistic, altogether making a most effi- 
cient and pleasing-looking fixture. Full particulars and prices can 
be had by writing to the Holophane Glass Company. 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg, 
Pa., has received an order from the Portsmouth Street Railway and 
Lighting Company to install in its plant at Portsmouth, Ohio, a 
500-kilowatt turbine. This is to be of the multiple-expansion 
parallel-flow type, direct-connected to a 500-kilowatt, sixty-cycle, 
two-phase, 200-volt Westinghouse generator. The company has two 
400-kilowatt Westinghouse-Parsons turbines already operating. 
Superheated steam and high vacuum are used. Condensing water is 
obtained from an artificial lake which has been constructed on the 
property. 


THE FRIEDE GLOBE TOWER COMPANY, 27 William street, 
New York city, is building a remarkable attraction for Coney 
Island, N. Y. This consists of an immense building which, it is 
stated, will be 700 feet high, 300 feet across and 900 feet around 
the base. The capacity of this tower will not be less than 50,000 
people at one time. There will be an automobile garage, a pedestal 
roof-garden, an zrial hippodrome, observatory platform, observation 
bureau and wireless telegraph station. The electric illumination 
will be remarkable for its completeness and the extent to which 
individual light units will be employed. 


THE SPRAGUE ELECTRIC COMPANY, 527 West Thirty-fourth 
street, New York city, is calling attention to its flexible steel- 
armored hose with an attractive advertising card representing the 
use of this hose for field work. The steel armor entirely encases 
the rubber tube, protecting it from externa] injury. It also acts as 
a bandage in case the rubber lining becomes damaged from over- 
vulcanization, and thus prevents the loss of steam or air and 
permits the drill or other machine to be kept in use until it is con- 
venient to replace the damaged part. When a plece of hose is dam- 


aged in one or two places, the damaged part may be cut out and 
the good pieces united by means of the company’s special splicing 
clamp. 
\ | 

THE AMERICAN INSTRUMENT COMPANY, Newark, N. J., will 
make a very interesting exhibit at Atlantic City, N. J., in connection 
with the convention of the National Electric Light Association next 
week. For some months past this company has been equipping its 
factory at Newark, and the first instruments shown anywhere will 
be those displayed at Atlantic City. A keen desire has been shown 
to become fully posted concerning these instruments. The exhibit 
will include the direct-current volt-meters and ammeters of switch- 
board and portable types, together with instrument parts unmounted, 
and an important line of ammeter shunts of new design. Mr. A. O. 
Benecke, chief engineer, will have personal charge of the exhibit, 


and will be assisted by James G. Biddle, the president, and T. G. 
Seixas, New York representative. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
sold recently to the Public Service Corporation, of New Jersey, two 
500-kilowatt generators, to be used for power purposes at Paterson, 
N. J. An order has recently been placed with the company 
for an engine-type generator of 100 kilowatts capacity, to be used 
as an exciter for a large turbo-generator recently installed at the 
Philadelphia Rapid Transit Company’s station at Second and Grand 
avenues, Philadelphia, Pa. A contract for two 500-kilowatt genera- 
tors has recently been placed by the Pittsburg & Lake Erie Dock 
Company,'of Fairport Harbor, Ohio. The company has recently 
secured a contract from the Elliott Laundry Company, of Balti- 
more, Md., for an electrical equipment consisting of twenty motor 
outfits, ranging from one-quarter to fifteen horse-power, for driving 


various laundry machines, and one generator of eighty kilowatts 
capacity for additional power. 


THE GOULD STORAGE BATTERY COMPANY, New York city, 
has recently organized a special telephone battery department to 
look after its rapidly increasing business in storage batteries for 
telephone service. A corps of experienced engineers has been en- 
gaged to devote its entire time to this application of the battery. 
The Gould company is not a newcomer into the telephone field. 
It was over three years ago that one of the most important tele- 
phone companies in this country placed its first order for Gould 
Storage batteries as a trial installation, which was subsequently 
followed by orders for the similar equipment of six additional ex- 
changes. The Gould plate has a large contact surface for active 
material which is developed out of the lead of the blank itself by 
patented process of “spinning” the surface of the blank into numer- 
out thin ribs. Only chemically pure rolled lead is employed, the 


great density and uniformity of which are prominent factors in 
securing high economy and long life. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., will make an elaborate exhibit at the Atlantic City con- 
vention of the National Electric Light Association next week. The 
company extends an invitation to all members and visitors to visit 
its booth, where a number of pieces of apparatus manufactured by 
it will be on exhibition in operating condition. An opportunity will 
be afforded for the examination of a single-phase elevator equipment, 
together with its controller. The interest with central station men 
and others have lately taken in the introduction of single-phase ele 
vator equipments has been very great during the past six or eight 
months. In addition to the elevator equipment the company will 
make a novel exhibit of transformers. The case of a standard trans 
former has been so cut away that the coils and sheet iron may be 
plainly seen. This will give a very good opportunity of studying 
the construction of these transformers. The instrument department 
of the company will make an exhibit very attractive to switchboard 
builders and contractors. The line of switchboard and testing instru- 
ments will be very complete, two instruments of particular interest 
being the new combination voltage and frequency indicator and the 
new lamp testing volt-wattmeter: This latter instrument {8 being 
used with great success by the complaint departments and the new 
business departments of central stations. 
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THE DANGERS OF SAILORS’ KNIVES. 

A number of accidents which have occurred recently to 
British fishing vessels have been attributed to the magnetized 
condition of the sheath-knives carried by the sailors. Iron, as 
is well known, is easily magnetized and may acquire considerable 
strength due only to the earth’s field. If it be used anywhere 
near a dynamo or motor it is almost sure to become strongly 
magnetic. Now, it has recently been discovered that the sailors’ 
knives may become magnetized so strongly as to influence con- 
siderably the ship’s compass and that the wrecks referred to 
above have been brought about in this way. It has been suggested 
that the sailors be supplied with knives of non-magnetic material, 
when the danger will at once disappear. Here is an opportunity 
to revive the so-called “lost art of tempering copper.” 


AN UNPROMISING SCHEME. 

During the presidential address of Dr. S. S. Wheeler before 
the American Institute of Electrical Engineers in Milwaukee 
recently, the speaker called the attention of those present to the 
duty of engineers to expose frauds and warn the public against 
undertakings of an impossible nature. It was rather a coin- 
cidence that the following advertisement appeared in a local 
paper the same morning: 

WANTED—A man that can back me for from $1,000 to 
$5,000 in making and perfecting a patent whereby 
electric power can be taken from the air to operate 
motors and dynamos. I feel that I have the correct 
idea and with capital to develop this machine we can 
revolutionize the entire power system now in use. 
The air is enormously charged with electricity and if 
Marconi with delicate machinery can force currents 


many miles through space, why not with powerful 
= machinery collect these currents for driving power. 


It is never possible to prove a negative, yet it is never wise 
to go into any work simply for this reason and without any 
knowledge whatever regarding the subject. The public can not 
be expected to know much about the electrical conditions of the 
atmosphere; in fact, it is true that we all are regrettably ignorant 
regarding this subject. Our present knowledge gives us no hope 
of accomplishing a feat of the kind suggested above. It is true 
that great differences in potential seem to exist between various 
parts of the atmosphere, but this does not indicate that a large 
amount of power is represented; in fact, when we ordinarily 
think of a stroke of lightning as representing an enormous power, 
we do not know that this is so. Indeed, during the discussion 
on one of the papers at the convention, Dr. C. P. Steinmetz 
expressed the opinion that the potential causing a long flash of 
lightning was probably measured in tens of thousands of volts 
and not in millions, as the length of the discharge would seem 
to indicate. 

Ail evidence which has so far been collected does not point 
to the atmosphere as an inexhaustible source of electrical energy. 
But it is more important, from the investor’s point of view, 
that before he puts his money into any such scheme as that sug- 
gested above he should have some evidence at least of the feasi- 
bility of the undertaking. Probably the most surprising develop- 
ment, to the layman at least, in recent years, is that of wireless 
telegraphy, yet before the beginnings of this art were made 
we knew that electrical waves could be sent through space; in 
other words, a large amount of work had been done by the scien- 
tist before any attempt at utilization could be made. The same 
has been true in the other arts; the same is true to-day of 
the proposal to utilize atmospheric electricity. We must know 
more about it; we must know that we can draw it down and 
that there is a supply large enough to make it worth while. When 
we know these things it will be time to ask for financial support. 
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CONDITIONS AFFECTING THE TRANSMISSION OF WIRELESS 
TELEGRAPHIC SIGNALS. 


But little has been heard during the last year or two of the 
real progress which has been made in the art of wireless teleg- 
raphy ; therefore the article by Professor Reginald A. Fessenden, 
appearing in the Electrical Review (London) for May 11, which 
deals with the work he has done, is very acceptable. Professor 
Fessenden has been conducting experiments in various parts of 
the world, notably across the Atlantic ocean between stations at 
Boston, Mass., and Machrihanish, Scotland. The distance 
between the latter two stations is some 3,000 miles, yet it seems 
that, under favorable conditions, messages can be exchanged 
easily and reliably. The work, however, has not consisted merely 
in the exchange of signals, but has been an attempt to study 
scientifically the conditions affecting transmission, with a view 
to improvement and increased reliability. The latter phase 
is exceedingly important, because the ability to send messages 
varies very greatly on different days and during different parts 
of the same day. Professor Fessenden has found that on certain 
days the signals received were 500 times more intense than tnose 
sent out under similar conditions on other days. This is an 
important fact, for it means that in order to be able to send 
messages without fail on any day a factor of safety, so to speak, 
of 500, or possibly more, will be necessary. This may be se- 
cured either by an increase in sensitiveness of the receiving 
apparatus or an increase in the power of the impulses sent out. 
Probably, in practice, both means will be adopted ; but it does not 
seem likely that it will be sufficient to adopt a certain intensity 
of transmission known to be ample for the worst conditions and 
use this on all occasions, for when the conditions are favorable 
to transmission such intense signals would not only be unneces- 
sary, but probably detrimental. They might not only affect 
the operation of stations other than the one for which they were 
intended, but they might even interfere with the latter itself, 
for Professor Fessenden has noticed during his tests across the 
Atlantic what he calls an echo signal—a signal coming about 
one-fifth of a second later than the main signal. For certain 
reasons he believes that this second signal reaches the receiving 
station by going the longer way around. Under conditions such 
that these echo signals were fairly intense, they probably would 
be rather troublesome at the receiving station. It would there- 
fore seem necessary to test the transmission conditions fre- 
quently and use an intensity of signal only sufficient to ensure 
its reception. These changes in conditions affecting transmission 
may take place with some rapidity. Those due to the action of 
sunlight are known to be rapid. Therefore it will be necessary 
to make these tests at rather frequent intervals. 

Besides the action of sunlight, which was pointed out some 
time ago, Professor Fessenden has found that there appear to be 
large masses of absorbing materia] in the atmosphere which con- 
siderably reduce the intensity of the signals. These absorbing 
masses may be larger or smaller and may exist at various heights. 
In the tropics they seem to be lower down, so that transmission 
there over long distances is more difficult than in the temperate 


zones. In fact, it is found that in some cases the absorption 
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mav be so great as to leave only about one-tenth per cent of the 
energy to effect the signals. If, as assumed, these absorbing 
masses are somewhat of the nature of clouds, they must be shift- 
ing about, and thus will cause changes in transmission condi- 
tions. 

Another peculiar effect found is what has been called seolo- 
tropic absorption. Messages at certain times have been found to 
be transmitted more easily in east and west directions than in 
north and south. At other times the transmission north and 
south is better. There are also indications that defraction takes 
place. These effects might be due to the shifting about of the 
absorbing masses referred to above. 

It is such studies of wireless telegraphy that will place it upon 
a sure basis. Haphazard experiments, consisting merely of send- 
ing signals from point to point, do very little except to demon- 
strate that the signals can be sent. It is only when the condi- 
tions affecting transmission can be dealt with scientifically that 
any progress may be hoped for. It is evident from the work 
that has already been done that a wireless telegraph system, 
particularly if it operate over considerable distances, will require 
the services of a staff of trained specialists. 


LIGHTNING PROTECTION. 

“Protection from lightning is the one phase in the operation 
of an electrical power system which has not been brought under 
control.” This was the statement which an operating engineer 
made during the discussion on lightning arresters which took 
place at the recent meeting of the American Institute of Elec- 
trical Engineers. This statement would certainly draw attention 
to the matter if it were necessary, but every year the subject 
comes up in one form or another. This year it was brought up 
by three papers devoted to the matter read at the above conven- 
tion; and it was again brought up at the convention of the 
National Electric Light Association, held at Atlantic City, N. J., 
during the week just closed. Years ago one frequently heard the 
expression, “harnessed lightning,” meaning, of course, electricity 
under control. This expression is seldom met with to-day, as 
the public is more accustomed to electrical applications, and 
the term “lightning”? is now used by many engineers to mean 
specifically electrical energy which is not under control. This 
energy may have its origin outside of the electrical system or 
may be set loose in the system itself by local causes. While not 
all engineers are ready to class these latter phenomena as light- 
ning, the term may be used until a better has been found, par- 
ticularly as the means of preventing damage are much the same, 
irrespective of whether the uncontrolled energy has been set up 
outside or within the svstem. 

The subject of lightning protection was brought up at the 
convention of the National Electric Light Association in the 
form of a committee report. This committee compiled statistics 
and secured statistics from members of the association covering 
the year 1905, and classified these and studied the results care- 
fully. While these statistics are not complete enough and have 
not covered a sufficiently long period to lead to any definite 


conclusions, some interesting features were pointed out. The 
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first of' these is the statement that two-thirds of the companies 
reporting have been practically free from trouble. As it is more 
probable that companies which had accidents from lightning 
reported than those which did not, it seems likely that the pro- 
portion: would be still larger if all had replied to the enquiry. 
Looking at the situation from another light, it is significant 
that one-third of the companies did have unpleasant experiences 
from lightning. - 

The value of property destroyed by lightning was shown vy 
the report to be small compared with the value of the plants. 
The usual damage is the destruction of a meter or of the light- 
ning arrester itself, or the burning out of a transformer coil. In 
the first two cases the apparatus is comparatively inexpensive, 
and in the latter case the damage is often easily repaired; but 
the money value of the property destroyed is not a measure of 
the damage—the principal loss comes from interruptions to the 
service and from the uncertainty and uneasiness caused. A com- 
forting feature is the decrease of this trouble each year, which 
is brought about by the use of improved apparatus of all kinds, 
and particularly by the replacing of older types of apparatus by 
more improved ones. | 

A striking feature of the situation was brought out by Dr. 
He 
said that the problem was first one of engineering, and that it 
should be one of the first to be taken up. Heretofore, electrical 
companies have been accustomed to running their lines wherever 


Steinmetz during the discussion at the Institute meeting. 


they pleased, and then endeavoring to protect them against 
lightning. When this process is followed they can not hope 
to be entirely successful. The method which should be pursued 
would be to survey the district through which the line must 
pass, looking for traces of lightning. Such evidences are sure 
to be found wherever thunderstorms occur, and they mark the 
points most exposed to the danger, and which should be avoided. 
Isolated hills and other unprotected localities are pretty sure to 
be dangerous places, and a transmission line should not go over 
them. Of course, this principle can not be followed strictly, for 
in the mountains the storms are likely to follow the valleys. 
But, in any case, when surveying the route for the line, this 
principle must be borne in mind, and the route least exposed 
should be followed. 

Having obtained the most desirable route, the problem of 
protecting the system divides itself into two parts—that of pro- 
tecting the apparatus in the stations and that of protecting the 
line. No one device can be expected to accomplish both results. 
To protect the line overhead with ground wires of fairly heavy 
cross-section and supplied with ground connections at short in- 
tervals seems to be the most satisfactory solution. Light wires, 
which are frequently used for this purpose, are not dependable. 
To protect the station apparatus some form of air-gap arrester 
Seems to be preferred in this country. It is placed near the 
apparatus to be protected, and, by furnishing a point of weak 
insulation, allows a high-voltage discharge to break its way 
through to the ground; but the path once formed in this way may 
be taken by the generator current, and this is the cause of the 
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destruction of the arrester. The great problem at this point is 
to provide an apparatus which will take care of the high-voltage 
discharge and which will be able to put out the arcs thus formed 
without being destroyed. 

To protect the system from damage due to high voltages 
set up within it seems to be as difficult, if not more so, than to 
protect it from outside disturbances; but, fortunately, such trou- 
bles are rare. 


a a rr ED 
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THE ART OF INVENTING. 

An interesting discussion took place at the recent convention 
of the American Institute of Electrical Engineers at Milwaukee, 
following the reading of a paper by Mr. Edwin J. Prindle, en- 
titled “The Art of Inventing.” There are really two phases of 
the subject. One is the simple invention of a novel device; the 
other, and the more important one, is its successful application. 
Not. infrequently the two steps are made by one person, but per- 
haps more often the successful inventor, the one who does some- 
thing immediately useful, is the man who takes old ideas and 
puts them to a practical use. 

A very pretty illustration of an invention of the second kind 
was brought out in a paper read by Mr. Charles H. Bedell, deal- 
ing with the influence of the auxiliary pole on the design of 
direct-current motors. Now, the idea of using an auxiliary pole 
to assist in commutation is about fifteen years old. Any one 
glancing through some of the older text-books on electrical engi- 
neering will find it described in various forms, as proposed by 
such men as Elihu ‘Thomson, Silvanus P. Thompson, Swinburne, 
Sayers, Menges and others. ‘The plan was tried many times, but 
due to the fact that improvements in design made heating of . 
the armature the limiting condition instead of sparking at the 
commutator, the auxiliary pole became unnecessary. 

Recently the demand for a simple variable-speed motor offered 
an opportunity for the application of this old idea. The ideal 
method of varying the speed of a shunt motor is to change the 
field strength; but, under ordinary conditions, a limited range 
only can be obtained because the field becomes too weak to coin- 
mutate. Here was the opportunity for using the auxiliary pole, 
and it was done; and this application for the specific purpose of 
obtaining a satisfactory variable-speed motor is a true and useful 
invention. 

_ But the utility of this type of design, as shown by this appli- 
eation, has not stopped here, for other new conditions have arisen, 
such, for example, as the higher speeds of turbine-driven gener- 
ators and the reduction of armature losses through improvements 
in design and in material, which may again bring the limiting 
condition back to the commutator; and these new conditions may 
be met by the further use of the auxiliary pole. Indeed, this has 
already been done. Inventions sometimes seem to go in cycles, 
but when we examine carefully each new appearance of the old 
idea, it is generally found to be for some new purpose or to meet 
some new condition; therefore this new application is a truc 


invention. 
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The Twenty-ninth Convention of the National Electric Light Association. 


RECORD attendance inaugurated 
A the opening session of the twenty- 
ninth convention of the National 
Electric Light Association, which was 
called to order on Young's Pier, Atlantic 
City, N. J., by President W. H. Blood, 
Jr., Tuesday morning, June 5, at 10.15 
o’clock. Mr. Blood introduced the Hon. 
F. P. Story, mayor of Atlantic City, who 
extended the right hand of fellowship and 
a hearty greeting. 

Arthur Williams, New York, N. Y., 
moved a vote of thanks to the mayor for 
his courtesy in addressing the convention 
and also moved a vote of thanks to the 
common council for the electrical illumi- 
nation of the boardwalk. These motions 
were unanimously carried. 

The president then presented his an- 
nual address, saying in part: 

PRESIDENTS ADDRESS. 

“Last year we enjoyed the hospitality 
of the West, and the trip to Denver and 
Colorado Springs in special through trains 
was a feature of the gathering. This year 
you have come to the extreme East, where 
you may admire the Atlantie ocean with 
its tempestuous waves and contrast its 
vastness with the royal splendor of the 
mountains you saw last year. 

“The association is to be congratulated 
upon its continued growth and prospcrity. 
Two years ago, when we met in Boston, 
the total membership was 588. To-day 
we have nearly double this number, for 
we have enrolled 1,024. The vigorous 
campaign for new members, inaugurated 
two years ago, has been continued in a less 
expensive manner, but with most satisfac- 
tory results, by our efficient assistant secre- 
tary and treasurer. 

“The question of annual dues should re- 
ceive the prompt consideration of the in- 
coming administration. It may be expe- 
dient to increase the fees of the compa- 
nies operating in the largest cities. It is 
desirable, your president believes, to so 
adjust the dues in citics of ten thousand 
population, or under, that companies op- 
erating therein can not afford to stay out 
of the organization. We need the coopera- 
tion of just such members, and the affilia- 
tion with the stronger companies, through 
the association, will enable them to get 
information or assistance which, if oper- 
ating alone, might be expensive, if not im- 
possible to obtain. 

“The class ‘C’ members—college pro- 
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fessors—have received the careful consid- 
eration of your president during the past 
year, and as a result of his investigations 
he unhesitatingly recommends that they 
be treated as an honorary class, that no 
fees be exacted, and that they be ad- 
mitted upon invitation only, and that each 
case be passed upon annually by the execu- 
tive committee. We desire the fellowship 
of many earnest educators for their own 
sake and because of the influence which 
they have over the hundreds of young men 
they are sending out each year from the 
technical schools. On the other hand, this 
association has no place for the instructor, 
with only academic ideas as to corporate 
management, who in his capacity as con- 
sulting engineer either ignorantly or wil- 
fully misrepresents the facts. 

“Our relations with the underwriters 
have, during the past year, been pleasant, 
partly because there has been no question 
at issue between us and also because we 
are becoming better acquainted with each 
other. The policy of having a represen- 
tative of the association devote the larger 


‘ portion of his time to insurance interests 


and to settling differences between the 
members of the association and the under- 
writers has been approved by the execu- 
tive committee, and is now referred to 
the incoming board for early action. 

“The year has shown a healthy growth 
of the electric lighting business, but it is 
not notable as having given birth to any 
marked innovation in the physical part 
of the business. The size of generating 
units continues to increase, distribution by 
high-tension alternating current is becom- 
ing more and more general, and minor 
improvements all along the line are extend- 
ing the utility of this system. - Unde- 
veloped water powers, which a few years 
ago were valueless, are to-day being eager- 
ly sought out, and by means of improved 
water-wheels and high-tension lines are be- 
ing made available for large sections of 
the country. Gas engines, steam turbines 
and other prime movers are receiving the 
careful attention of enterprising engineers, 
because we are all beginning to realize, 
more and more forcibly each year, that 
the great losses between the coal pile and 
the dynamo must be cut down. 

“There has been a marked increase in 
centralizing the ownership of electrical 
undertakings. This has benefited the com- 
munities served, by bringing to their serv- 
ice better managerial as well as improved 


operating methods. This centralization is 
causing electrical managers to look more 
closely to their markets, and to-day the 
company that has not a new business-get- 
ting department is sadly behind the times. 

“Allied with the question of rates is 
the problem of government supervision or 
regulation. This matter is demanding 
serious consideration at the present time. 
Witness the Massachusetts Gas and Elec- 
tric Light Commission, which has been in 
existence several years, the newly formed 
New York State Lighting Commission 
and the bill just passed by the Massachu- 
setts legislature adopting the English au- 
tomatic method of control called ‘The 
Sliding Scale System.’ 

“A study of the municipal undertak- 
ings in Great Britain and the constantly 
growing list of municipal failures in the 
United States shows that municipal own- 
ership is, in fact, no longer as popular as 
it once was. Some agitation, however, is 
being kept alive by the socialist, by the 
unscrupulous political agitator and by the 
‘yellow journal,’ whose whole fabric is 
based upon class hatred, whose teachings 
are that all riches come through stealing 
from the poor and whose very existence 
depends upon its ability to pervert the 
facts and to ‘fake’ reports so as to make 
interesting reading for the part of the 
public loving sensation. 

“A general reduction in price for cur- 
rent and a readjustment of rates are con- 
stantly taking place all over the country. 
Flat rates are fast becoming things of the 
past, and wattmeters, in conjunction with 
various kinds of demand systems, are DOW 
almost universally used. Although the 
public has been for years trying to under- 
stand the demand system of charging, it 
still objects to it, and there is a feeling 
in some quarters that we may have to 
return to the straight meter rate, which, 
although admittedly unjust and unfair, 
still has a decided advantage in its sim- 
phicity.” 

The secretary announced that the fol- 
lowing named associations had accepted 
invitations to send representatives to the 
meeting: Ohio Electric Light Associa- 
tion, Northwestern Electrical Association, 
American Street Railway Association, As- 
sociation of Edison Illuminating Com- 
panies, Underwriters National Electrical 
Association, Kansas Gas, Water and Elec- 
trical Association, Canadian Electrical As- 
sociation, New York Board of Fire Under- 
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writers, Underwriters Laboratories, Na- 
tional Board of Fire Underwriters, and the 
Southwestern Electric and Gas Associa- 
tion. 

The secretary stated that he had also 
received letters of regret at their inability 
to be present at the meeting from past- 
presidents Edgar, Weeks and Doherty. 

An invitation to attend the meeting of 
the Illuminating Engineering Society on 
June 8 was read. 

The first business taken up was the re- 
port of the committee on progress, 
which was presented by T. Commerford 
Martin. 

The year 1905 would appear to mark the 
beginning of a new period in the develop- 
ment of electric light and power in the 
United States. It would be difficult to 
define the nature of the change briefly. 
Perhaps it is safe to sum it up in the state- 
ment that the central stations of the coun- 
try, realizing the cumulative effect of the 
reductions in the cost of producing and 
supplying electricity to the public, had 
united upon a commercial propaganda to 
sell the cheaper current thus rendered 
available. The central station manager 
has within the last two years received 
more advice as to the sale of his current 
than he endured as to its manufacture in 
the whole previous twenty. It may be as- 
serted without the slightest fear of con- 
tradiction that the industry has been re- 
vivified by the “publicity” campaign of 
recent date, that it has ceased to minister 
to the comfort of the many in order to 
meet the necessities of the million, und 
that it has made splendid advances toward 
the accomplishment of its universal pur- 
pose and potentialities. 

It was estimated in this report last year 
that there were 4,200 central station en- 
terprises. The current issue of the au- 
thoritative Central Station List for the 
first quarter of 1906 contains the names of 
4,839 plants, of which 3,732 were under 
private and corporate management and 
1,107 were municipal. The gain in six 
months had been 301 plants, or 600 for 
the year, a very close proof of the main- 
tenance of a steady and high rate of in- 
crease. While of these new plants in the 
first half of 1905-6 no fewer than forty- 
eight were in Texas, the older states were 
notably leaders in activity, Pennsylvania 
accounting for twenty-one and New York 
for eighteen, Ohio and Michigan for fifteen 
each. 

An increase of fifteen per cent over 1904 
would bring the investment in distinctive 
central station plants up to $700,000,000 
in 1905. The gross earnings are estimated 
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at $135,000,000, expenses on which at 
seventy per cent would amount to $94,- 
000,000. As a matter of fact, the output 
of current was everywhere much larger 
than ever before, but the rates obtained 
were frequently much lower than ever be- 
fore. 

The production of apparatus and sup- 
plies for central station circuits and iso- 
lated plants may be inferred or estimated 
from the figures of 1904 just now made 
public by the United States Census 
Bureau. The total output of all strictly 
electrical apparatus for that year was val- 
ued, at the factories making it, at $157,- 
949,514. 

Turning to the figures for England for 
the year 1905, these show 262 distinct elec- 
trical supply plants, without trolley load, 
although this is far from doing justice to 
the lighting end of the art, as there are 
also no fewer than 122 stations with both 
lighting and tramway load. It would ap- 
pear from “Garcke’s Manual,” an excel- 
lent guide to British electrical investment, 
that the companies devoting themselves to 
electric light and power employ $160,000,- 
000 of capital, and that the returns re- 
ported by 187 companies show an average 
of 5.11 per cent. In addition there were 
277 municipal plants employing $177,- 
000,000 of capital. 

Germany is the next, and, indeed, only 
other European country presenting au- 
thentic statistics of value in this country, 
and the figures available date to April 1, 
1905, when there were 1,175 plants in 
operation and 540 in process of construc- 
tion, if the reports be true, although that 
seems an almost incredible proportion be- 
tween old and new enterprises for a single 
year. Since that time one-third of the 
projected plants are said to have gone into 
operation, making the present number 
about 1,500. | 

The year has witnessed a general reduc- 
tion in prices for current and service all 
over the country, and an extension of 
metered service, limiting still further the 
use,of the “flat rate,’ unmetered system. 
But there is to-day no greater agreement 
on methods of charging than before; and 
the present meeting will doubtless do its 
share in bringing out the merits of and 
arguments for, the various “maximum-de- 
mand,” “two-rate,” ‘“readiness-to-serve” 
and other tariffs or rate principles. Mean- 
time a great many companies have ad- 
dressed themselves to the problem of build- 
ing up the load at certain times and sea- 
sons. 

W. S. Barstow, Portland, Ore., read a 
paper on “Mercury Arc Rectifiers Sys- 
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tem, with Magnetite Lamps for Street II- 
lumination.” 

There has during the last two years 
been in course of development a new sys- 
tem for outdoor street arc lighting, which 
not only promises to take an important 
place in the history of the art, but in 
many instances to replace the carbon arc. 
It is actually the first successful effort 
to increase commercially the efficiency of 
outdoor arc illuminetion, while at the 
same time it opens up new fields where 
the present type lamps can not be used. 
The magnetite mercury arc rectifier sys- 
tem requires not only thirty-five per cent 
less energy at the lamp than any exist- 
ing system for the same illumination, but 
makes it possible to do outdoor street 
arc lighting from transmission systems of 
thirty-five cycles and under without the 
use of motor-generator sets or other mov- 
ing apparatus. In the city of Portland, 
Ore., about two years ago this system 
was installed on a small experimental 
scale. About one year ago the results ap- 
peared so promising and so much prog- 
ress had been made in such a short period 
that an order was placed to install the 
entire system of over 1,200 lamps in Port- 
land with mercury arc rectifiers and mag- 
netite lamps. There have now been in 
operation in Portland for several months 
over 800 lamps with rectifiers, and the 
installation is being rapidly increased as 
fast as deliveries can be made. The sys- 
tem has proved successful and has ful- 
filled expectations. Considerable difficulty 
in the form of static discharges and short 
life was at first experienced with the tubes. 
The tubes, which were of small size, were 
subjected to very rigid requirements on 
account of the alternating-current press- 
ure of 18,000 volts, a pressure which was 
very much higher than anything yet at- 
tempted with mercury arc rectifiers. The 
tubes have now averaged over 650 hours 
and several have exceeded 730 hours, 500 
hours being the economical requirement, 
and anything above this being in the na- 
ture of a gain in the original calculated 
efficiency of the system. 

If in a modern installation where low- 
frequency alternating-current is trans- 
formed by synchronous motor arc ma- 
chines into direct-current energy for pres- 
ent type of 500-watt arc lamps, there 
should be installed the constant-current 
transformer mercury arc rectifier system 
with magnetite lamps, the gain in ef- 
ficiency for the same illumination would 
amount to 294 watts per lamp or 1,176 
kilowatt-hours per lamp per year. 

The high commercial efficiency of the 
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latter system is due to a very large ex- 
tent to the simplicity and economy of 
the rectifier tube itself. A tbe of a ca- 
pacity of about thirty kilowatts has a 
constant loss of but twenty-five volts or, 
at four amperes, 100 watts per hour, while 
the cost of renewing the tube on the basis 
of 500 hours’ life about equals the cost 
of labor and renewals on a motor-gen- 
erator set. | 

In the use of the magnetite system a 
commercial question arises which, after 
very careful consideration, should be defi- 
nitely answered before the system is 
adopted to any great extent. I refer to 
the specifications used in the present pub- 
lic lighting contracts. About fifteen years 
ago considerable thought was given to the 
subject by this association, resulting in a 
campaign of public education which pro- 
duced the proper result at that time of 
rating street arc lamps by the “watts in 
the arc” and dropping out of contracts 
the terms “normal candle-power.” If the 
price of public lighting is to be fixed by 
“watts in the are” ou the same basis 
as present cost, the public will profit by 
this lamp (due to lamp efficiency) to the 
extent of thirty-six per cent, the company 
gaining in transformer efficiency to an ex- 
tent of seventeen per cent. 

The question as to how the public and 
the companies should share this gain so 
as to determine under what specifications 
the illumination should be furnished is a 
broad one and is a matter that should be 
carefully considered at this time, so that 
the introduction of this new system shall 
be accompanied by a proper standard form 
of specifications. 

J. H. Hallberg, New York, asked what 


the exact cost of these tubes was, say, 


for a 150-light outfit, or, say, two seventy- 
five-light tubes. 

Mr. ‘Barstow replied that the minimum 
cost of the tube is $15, that is for a 
seventy-five-light set, and the cost of the 
tube about balances the labor of attend- 
ance and renewals on a motor-generator 
set. The labor cost is very small on the 
mercury are rectifier system, one attend- 
ant easily taking care of a 1,200-light in- 
stallation’ and also all the other appa- 
ratus in the station. 

Mr. Hallberg asked how the investment 
with this system compares with other 
standard forms of are lighting systems, 
and if, taking into consideration the sav- 
ing of something like thirty per cent in 
the original capacity of the plants, one 
would come out even at the additional in- 
yestment which may be necessary for this 
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new system, which is still not in exten- 
sive use. 

Mr. Barstow said that the cost of the 
transformer mercury arc rectifier, switch- 
board panels and reactances, which 18 
really the transforming apparatus, is just 
about the same as a motor-generator sct ; 
so that no benefit has been given to the 
svstem of any interest on the saving on 
the original investment of the generated 
energy, it being simply considered as 
a transforming piece of apparatus. 

Mr. P. D. Wagoner, Schénectady, wished 
to correct one impression which Mr. Bar- 
stow’s remark in regard to the cost of 
the tube might give. The figure which 
Mr. Barstow mentioned was a figure which 
was arrived at when the industry was 
very young and when there was very little 
data obtainable as to the exact cost of 
manufacture. More accurate data on this 
point would be to say that the tube cost 
is $25, with a $5 rebate for the return 
of the old tube, the salvage value in the old 
tube. He thought the important consider- 
ation, however, was the maintenance per 
cirenit per year, from the tube standpoint. 
The figure considered ordinarily in discus- 
sing tube life is 400 hours, which on an 
average circuit would be ten tubes per 
vear, at a net price of $20, $200 per 
circuit per year, which even on a fifty- 
light cireuit would be only $4 per lamp 
per vear. 

In connection with the illumination 
with the magnetite lamp Mr. Wagoner 
said that, due to the fact that the light 
comes from the arc itself, the distribution 
of illumination for street lighting is very 
much better than a lamp in which the 
light comes from the crater which may 
give the same total spherical candle-power. 

Arthur Williams, New York, said that, 
in view of the fact that several new types 
of illumination for street lighting have 
been brought to our attention and are 


‘available for that purpose, it seemed to 


him that this might be a very good time 
to fake up this question of municipal 
specification for municipal hghting. 

Mr. Williams raised a question as to 
the performance of these lamps, how they 
act upon the circuit and whether they 
are more sensitive to line disturbances, 
whether there is anv increase in outages 
as compared with the standard type of 
enclosed lamps, and whether in a sense of 
maintenance and inspection the cost var- 
les greatly from the present standard svs- 
tems, 

Mr. Barstow stated that at the begin- 
ning of the installation of the magnetite 
lamp, considerable trouble developed with 
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just the point mentioned—the outages 
were frequent and the performance of the 
lamp was very bad indeed. Upon very 
close investigation and testing of a large 
number of lamps it was discovered that 
the mechanical part of the lamp was very 
satisfactory and that the main trouble in 
the system was in the magnetite sticks 
themselves. The magnetite sticks are 
composed of a little sheath of iron 
filled with the magnetite ore. This 
was packed into the sticks by hand. It 
was found that the outages in the lamps 
were due to a little button of slag formed 
on top of the magnetite stick, and this 
forming of slag, which insulated the con- 
tact and produced the outage, was due to 
the uneven packing of the magnetite stick ; 
in other words, in packing the stick by 
hand a certain amount of the mixture 
was measured out to each one and the 
workman was required to pack all of it 


into a certain space in the tube. In start- 


ing in to pack the stick, if the workman 
found it was running a little short he 
would pack the balance somewhat loosely ; 
on the other hand, if he found he had 
some left over he would pack the balance 
very tightly, and this produced an uneven 
character of stick, which produced the 
slag, which produced the outage. As soon 
as the manufacture in quantities was be- 
gun and automatic packing machines were 
used it was found that this defect dis- 
appeared. The. only trouble now expe- 
rienced occasionally with the lamp is 
due to defective manufacture of the-sticks 
themselves, but these sticks are being 
manufactured in larger and larger quan- 
tities and are becoming better and better, 
so that the outage at the present time, 
and the inspection required, are less than 
they were with the old system. The lamps 
have been very satisfactory since the new 
lamp was put in, and in the last year 
there has been little trouble experienced, 
the principal difficulty being in the start- 
ing up of the lamp owing to the fact 
that the metallic electrode requires con- 
siderable time to heat up to form the 


“are as against the carbon electrode. This 


has been overcome by arranging for the 
transformer to give an increased voltage 
at the start. which runs the current up to 
4.5 amperes just at the instant of starting. 
which heats the stick up quickly and the 
lamp settles down at the end of a few 
seconds and burns continuously. ' 

Louis B. Marks read a paper on the 
“Flaming Carbon Are.” 

The paper discusses at length the char- 
acteristic differences between the flaming 
carbon arc, the ordinary open and the en- 
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closed are. The conclusions reached 
are: 

First—That the flaming carbon arc 
lamp of commerce produces five times the 
total luminous flux of the enclosed arc 
lamp for the same expenditure of electrical 
power in the are. 

Second—The lamp is well adapted for 
purposes of illumination where a flood of 
light is desirable in a single unit, as, for 
instance, for advertising purposes. 

Third—The lamp may be used econom- 
ically in the lighting of some large in- 
teriors, and in large open spaces, such as 
public squares and wide boulevards, if 
the lamps are placed at a considerable 
height, say forty to fifty feet above the 
ground. 

Fourth—The concentration of such a 
large flux of light in a single unit renders 
the lamp unsuitable for purposes of ordi- 
nary street illumination in the United 
States. 

Fifth—The advantage of economical 
production of light is offset by reason of 
the necessity for frequent trimming with 
expensive carbons. 

Sixth—The fumes and ash given out 
by the lamp, the unsteadiness of the light, 
and the objection to frequent trimming, 
render it unsuitable for most cases of in- 
terior illumination. 

Samuel Scovil, Cleveland, asked what 
was the probability of the cost of the car- 
bons being materially reduced. 

Samuel Scovil moved that the sec- 
retary appoint a committee to consider 
the president’s address, to make such rec- 
ommendations in regard thereto as they 
may deem advisable. This motion was 
carried. 

Secretary Eglin announced as the com- 
mittee to consider the president’s address 
the following: Samuel Scovil, Arthur 
Williams and T. C. Martin. 

It was moved that the president appoint 
a committee to consider specifications for 
street lighting, to suggest some modifica- 
tions of the requirements that are embod- 
ied in specifications for street lighting as 
they now exist, and to report as soon as 
possible. This motion was carried and 
the mecting adjourned until two o’clock. 

TUESDAY AFTERNOON, JUNE ð. 

President Blood called the meeting to 
order at 2.20 o’clock and announced the 
first business to be the report of the 
committee on steam turbines, W. C. L. 
Eglin, chairman, and I. E. Moultrop. 

The turbine situation has very ma- 
terially changed since the committee’s 
first report. To-day the steam turbine is 
recognized as a standard piece of appa- 
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ratus, and turbines of some type are being 
installed in nearly all of the newer power- 
houses. 

During the discussion at the meetings 
of the committee it was decided that it 
was unnecessary to continue any further 
tests on economy, as there were now so 
many turbines installed in regular opera- 
tion giving satisfactory results; and the 
most important matters receiving atten- 
tion were the various details which gə to 
make up reliability and insure continuity 
of service. 

The coinmittee decided to visit the 
works of the manufacturers again this 
vear, as it was thought the greatest benefit 
could be obtained for the association by 
a full and free discussion with the en- 
gineers of the manufacturing companies 
covering all of the information in the 
hands of the committee concerning the 
turbines built by the several manufac- 
turers. This had been done, and the re- 
port dealt with certain new details in de- 
sion. 

The steam turbine committee was given 
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solicit this class of business. With the 
able assistance of the advertising bureau 
many enquiries were received and contracts 
closed, the consumer introducing the 
equipment at his own expense. We suc- 
ceeded in securing installations in different 
lines of business. 

The various applications mentioned in 
this paper are entirely manual control. An 
automatic system has been developed, but 
unfortunately no plant of this type is in 
operation in Philadelphia, and we are 
therefore unable to present any data. 

The capacity, horse-power of motor, 
average box temperatures and average 
hours of operation, as noted in the table, 
are the results of actual tests of plants in 
Philadelphia. 

Generally speaking, two horse-power 
must be installed for each ton of refriger- 
ating capacity. 

The refrigeration question introduces 
problems distinctly technical, and it is 
hardly possible to work up a large load 
through the regular soliciting force, except 
possibly to interest the prospective con- 


Average Tempera- Average Hours to 


otor. ] ture of Box. l Operate. 
Dairy... e.. o cece seco ee 8 tons 7.5 38 | 8.0 
GOCE e anuet tas eena 200 Ibs. | 0.5 R | 34 | 7.6 
| ‘ Com. 7. | Com. 4.75 
Drug Sie eee Rene ew O68 r 3 tons Pump 1 .0 38 ; Pump 15.0 
Butcher...............00- a 7.5 | 36 6.0 
Residence................ 500 Ibs. 2.0 | ` 39 8.5 
66 40 min. 
Saloon... e. cee. ee eeee ees 500 ! 2.0 45 max, | 9.0 
Restaurant... .. ........ 500 * 2.0 A a 15.0 


a vote of thanks for its continuous serv- 
ice, for the reports which it had presented 
during the past three years, and the com- 
mittee was discharged. 

A paper entitled “Mechanical Refriger- 
ation” was read by John Meyer. 

At the present time central station in- 
terests are scanning the field for sources 
of revenue other than that derived from 
the sale of current for arc and incandes- 
cent lighting. 

Mechanical refrigeration, having as its 
source of power the electric motor, is an 
outlet for our produce and deserves much 
consideration. The paper deals with this 
subject, practically new from a central 
station point of view. 

The machines now used to produce a 
reduction in temperature are nearly all 
based on the principle of production of 
cold by the evaporation of liquids to the 
gaseous form. Preference is given to 
either ammonia, sulphurous acid or car- 
bonic acid, as the evaporating liquid. 

About two years ago the Philadelphia 
Electric Company detailed an engineer to 


sumer, after which the question should be 
referred to a competent engineer. p 

W. W. Freeman, Brooklyn, N. Y., 
stated that a practical difficulty has been 
experienced in reference to refrigerating 
apparatus in his territory and he asked 
whether it is peculiar to his town, or 
whether it has been at all general. It 
seemed some months ago that there should 
be considerable business obtained in elec- 
trical refrigeration, and following the plan 
of Philadelphia, a department was organ- 
ized to exploit this feature of the busi- 
ness. Within a comparatively short time 
twenty-five or thirty places where refriger- 
ating apparatus could be installed were 
found, but apparatus was not available. 
The refrigeration department was aban- 
doned for the reason that after orders 
were secured the refrigerator plant could 
not be obtained. 

Fred E. Matthews, Hartford, Ct., said 
that in the last year abnormal conditions 
prevailed which no manufacturer, no mat- 
ter how large his plant, had been able to 
meet. The largest manufacturers of re- 
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frigerating machines in the country have 
been unable to make deliveries short of 
ninety days, and some have been in even 
worse condition. This condition, how- 
ever, has not been experienced before at 
any time in the history of refrigeration. 
As to the question as to how this can be 
remedied, it will look after itself in the 
future. The manufacturers will undoubt- 
edly adopt measures to protect themselves 
against these abnormal conditions. 

S. B. Storer, Buffalo, N. Y., asked Mr. 
Meyer if he had made any attempt es- 
pecially to make use of the ice machines 
to supply a low spot in the load curve; 
in other words, to build up the all-day 
load of a plant. 

Mr. Meyer said he treated the refriger- 
ating problem the same as a general power 
proposition. It is a mistaken idea that 
the refrigerating business does not cost 
as much as the general power business. 

A paper entitled “Fuel Economy,” by 
J. Henry Hallberg, was then read. 

In recent years it has been realized more 
and more that the methods employed by 
the average fireman are anything but ideal, 
and that a great waste of fuel could be 
avoided if the results of stoking could 
be improved. 

In time great efforts were made, and 
among the various improvements invented, 
a prominent position must be allotted to 
mechanical stokers. There is no doubt 
that these appliances on the whole handle 
coal more economically than the average 
fireman, but they also require attention; 
and, as they do not eliminate the per- 
sonal element entirely, even they are in 
themselves no safe guarantee of good re- 
sults. 

It is to-day universally acknowledged 


by engineers that the most reliable, most — 


minute control of the results of combus- 
tion is obtained by means of continuous 
analysis of the flue gases and by deter- 
mining the percentage of CO, (carbon- 
dioxide) they contain. 

It is in the power of every engineer to 
improve considerably the working results 
of the particular installation under his 
care, and to raise it to the highest stand- 
ard of economy within the possibilities of 
the particular plant, by means of keeping 
continuous records of the percentage of 
CO, obtained in the furnaces. 

A few days of experiment will determine 
the exact draft pressure necessary for the 
highest attainable combustion, and the 
dampers will be regulated accordingly. 

It will be easy to ascertain what method 
of firing will bring the best results, and 
what thickness of fire should be main- 
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tained. Should there be any flaws or cracks 
in the brickwork, or “holes in the fire” 
these will be easily detected and at once 
remedied. Not infrequently, changes in 
the design or size of the grate, or im- 
provement in the flues or the chimney 
suggest themselves, which when carried 
out are the means of further improvement 
in the combustion and economy of fuel. 

Several years ago Mr. Arndt, of Ger- 
many, invented and patented an automatic 
CO, recorder. A large number of these 
recorders have been in practical service 
abroad during the past four or five years, 
and in most cases the fuel saving has paid 
for the recorder in six months’ time; in 
a few boiler plants the recorder paid for 
itself in a single month. Some months 
ago this recorder was imported to this 
country and one was installed in the larg- 
est electric power plant in New York city. 
The operation of the recorder was so satis- 
factory that three additional instruments 
have been ordered. Some large users of 
boilers in this country have placed their 
orders within the past few months, and 
several recorders are now installed and are 
giving excellent service. 

Luther R. Nash, Savannah, Ga., 
thought there was no doubt as to the great 
advantage to be obtained by an analvsis of 
flue gases, but he thought Mr. Hallberg 
was perhaps a little mistaken when he 
stated that a continuous record is the only 
thing which is of any use. The exact ad- 
vantage to be obtained by a continuous rec- 
ord as compared with an intermittent rec- 
ord is only assumed. A continuous record 
is of advantage in some cases, but many 
small plants would hesitate to spend $400 
on an apparatus for this record. There 
have been hand-operated devices on the 
market for many years for analyz- 
ing flue gases. The results obtained 
by the apparatus for ascertaining the 
percentage of CO, alone, which an 
engineer. can use and attach to his 
furnace or the stack, if he desires, to 
determine the percentage of gases or the 
disposition of the load, are very satisfac- 
tory. In his own case, after looking into 
the question of analvzing flue gases, care- 
fully, he had decided that he would ex- 
periment with the hand-operated device to 
see what results can be obtained in that 
way, and determine whether the possible 
additional economy by having a continu- 
ous record would justify that extra ex- 
pense. By taking an occasional record he 
thought the adjustment of drafts and 
dampers could be worked out, so thaf a 
large part of the saving obtained by con- 
tinuous records could be arrived at. 


Vol. 48—No. 23 


Mr. Hallberg replied that hand-oper- 
ated instruments of any sort in a power 
plant should be avoided as a general prop- 
osition. There is great reason why the 
manager or superintendent should know 
what takes place in the furnace, where the 
losses are greater than in any other part 
of the plant. That is the vital spot in the 
central station system that he can well 
afford to know, always and at all times— 
what is going on in the furnace and how 
the firemen are behaving when he is not 
around. A hand-operated machine will 
not give a continuous record, and the con- 
ditions may be exceptionally favorable at 
the time the record is taken. He believes 
that if anv records at all are to be had 
they should be automatic, continuous rec- 
ords, which show instantly, by glancing 
at them, whenever the furnace door was 
opened or a damper changed in the wrong 
or right direction. 

The paper on “Electric Heating,” by 
James I. Ayer, Boston, Mass., was then 
read. 

Mr. Aver presented a brief paper direct- 
ing attention to the great possibilities of 
installing electrical heating devices among 
residence customers. He showed a table 
of costs for hot-water heating which makes 
this an attractive proposition. The policy 
to pursue, he says, is to press the sale of 
these goods constantly until their own 
popularity will cause them to come in 
great demand. 

President Blood called upon Max Loew- 
enthal, New York, to open the discussion 
on the paper. 

Mr. Loewenthal thought that central 
station men were taking a greater interest 
in the evident wants of customers, and 
that is bound to work for their benefit. 
Regardless of that fact, however, the de- 
velopment of electric heating has been 
small and is still very much limited. 
When it is considered that only forty-four 
per cent of the population of 5,000 cities 
in the United States have access to the 
electric current, and then think for a mo- 
ment how small a percentage of this forty- 
four per cent actually use it, it will be 
admitted that the use of current is ex- 
tremely limited. There are two reasons 
for this—one is that the public is not edu- 
cated up to the point, the other is that 
they are prejudiced against all things elec- 
trical. 

The paper on “Line Construction for 
Overhead Light and Power Service,” by 
Paul Spencer, was read by W. D. Part- 
ridge, who assisted Mr. Spencer in the 
preparation of the paper. 

The points to be considered in line 
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construction in the order of. their im- 
portance are the following: 

First and foremost, to which all others 
must be entirely secondary—the safety of 
the public and the company’s employés. 

Second—The reliability of the com- 
pany’s service. 

Third—Sightliness of the construction. 

These first two requirements, safety and 
reliability, can be considered together, 
the first embracing the second, for safe 
construction implies reliability of service. 

To meet these requirements we should 
use, first of all, structurally sound ma- 
terial, of ample strength to withstand, 
under all conditions of service, the strains 
to which the line may be subjected. 

The poles should not have less than 
seven-inch tops, should be set not less 
than five feet in the ground and be held 
firmly by substantial guying against side 
or end pulls. 

The cross-arms should be of sound, hon- 
est wood, and not the sap-wood variety, 
which are covered with so-called red paint 
to hide their defects, and which are made 
up of the leavings of the mills after the 
good wood has been cut into building tim- 
ber and flooring. They should be firmly 
holted to the pole and should be braced. 

The line wires should not be less than 
No. 6 B. & S. gauge in size, and they 
should be strung with ample clearance 
over highways and footways and should 
be inaccessible to the general public from 
bridges or buildings. - 

The guy wires should be of stranded 
cable and not solid wire. They should be 
insulated and, so far as possible, installed 
so they can not be easily reached from 
the ground. 

Ground wires should not be installed 
unless they can be connected to a perma- 
nent and effectual ground. A ground wire 
connected to a poor ground not only fails 
when it becomes charged to give the pro- 
tection for which it is supposed to be in- 
stalled, but becomes a positive source of 
danger to the passer-by. 

For the safety of employés, pole wiring 
should be carried out in a systematic man- 
ner, so as to leave space on the pole for 
climbing and working thereon. 

To protect the trimmer, series arc lamps 
should have absolute cutouts. 

The author concludes his paper with 
lengthy quotations from the line specifi- 
cation recently prepared for the electric 
companies of the United Gas Improve- 
ment Company and of the Public Service 
Corporation of New Jersey. 

C. T. Mordock, Terre. Haute, Ind., 
asked Mr. Partridge if in his construction 


ELECTRICAL REVIEW 


work he has ever used for making joints 
the McIntyre sleeve used by telephone 
companies, and, if so, how he found it in 
electric light construction. 

Mr. Partridge thought that for the most 
part all line work is made without the 
McIntyre sleeve joint, but he was quite 
positive that a transmission line carrying 
13,000-volt, No. 00 copper wire, three 
miles long, was joined with McIntyre 
sleeves, and apparently with satisfaction, 
having been maintained for approximately 
two years. 

S. J. Rhodes, New York city, asked Mr. 
Partridge if he thought the best results 
would be obtained by putting all lines on 
one pole, rather than putting the electric 
light company lines on their own poles, 
and segregating the telephone and fire- 
alarm telegraph systems. 

Mr. Partridge said that with a street 
to which three or four kinds of service was 
to be sent it is impossible to maintain 
independent rights of way. It is certainly 
desirable if it could be done, and if one 
company can take one side of the street and 
the other company take the other side of 
the street, from the standpoint of the com- 
panies, that is the desirable thing. From 
the standpoint of the public one set of poles 
is enough, and he thought the companies 
ought to meet that proposition heartily 
from the standpoint of the public and at- 
tempt to set as few poles as possible on 
the streets. 

The discussion on Mr. Marks’ paper, 
“The Flaming Are,” was resumed, Louis 
J. Auerbacher opening the discussion. 

The meeting then adjourned until Wed- 
nesday morning. 

WEDNESDAY MORNING SESSION—JUNE 6. 

The first paper of the Wednesday morn- 
ing session was entitled “Business-Getting 
Methods,” by Frank W. Frueauff. This 
paper is presented in abstract elsewhere in 
this issue. In the absence of the author 
the paper was read by John Craig Ham- 
mond, of New York. 

Following the reading of this paper D. 
F. McGee read a paper entitled “How to 
Make a Small Electric Plant Pay.” 

The boiler room is usually the most 
neglected part of a small plant equipment. 
Uncovered pipes, leaky valves and joints, 
improper boiler setting, careless firing and 
injudicious selection of fuel, are a few of 
the dividend-consuming devices common 
to small plants. 

Boilers should be inspected at regular 
intervals and kept free from scale. Every 
steam plant should have recording ther- 
mometers installed in the feed-water lines 
to boilers. 
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Recording voltmeters will provide 
a healthy incentive for your men to 
attend to their duties. It is well known 
that one of the chief difficulties in small 
plants is to have competent help available 
when accidents or other trouble occurs, 
which is generally during the time of the 
heaviest loads. : 

He has provided for this by di- 
viding the power-house force into 
three watches, with the understanding 
that they are to work ten hours per 
dav. This provides double force on duty 
two hours each day to make all repairs 
and tide over the peak-load period. 

Engines should be indicated regularly, 
and valves adjusted for the most econom- 
ical steam consumption. Tests of water 
and fuel consumption should be made at 
stated periods. The distributing system 
of a small plant is very often the source 
of considerable waste. 

The manager of a small plant must keep 
posted regarding the latest and most ef- 
ficient types of different apparatus, lamps, 
reflectors, and so forth. He should read 
all the trade publications; not only the 
reading matter, but should study the ad- 
vertisements as well. He will miss a 
great deal of valuable information if he 
does not. Te will often find the solution 
in. those pages of some difficult problem 
that has bothered him for months. 

With all due respect to advertising, it 
must not be thought, however, that the 
getting of new business, in a small city, 
is dependent on advertising alone. There 
must be good and reliable service as a 
foundation for all this. The service must 
be continuous and free from interruption. 
Voltage must be steady. With such good 
voltage regulators on the market, there is 
no excuse for poor regulation. Customers’ 
installations must be looked after by the 
central station manager to insure their 
being maintained in good condition. He 
must watch the little things, keep dim or 
other inefficient lamps weeded out. At 
an early date he adopted a liberal policy 
regarding free lamp renewals. 

It is essential to have a schedule of 
rates that will attract the long-hour or 
all-day customers for both light and 
power. 

You must educate the people away 
from the idea that electric light is for the 
well-to-do only, for the difference in the 
yearly cost for redecorating houses where 
electricity, gas or kerosene is used will 
often more than pay the entire clectric 
light bill for the vear. 

The next paper was a symposium en- 
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titled “Some Methods Used in Securing 
and Retaining Business,’ presented by 
Mathias E. Turner, Norman I. Wilcox, 
Geo. N. Tidd, R. S. Wallace, Geo. B. 
Tripp and Leon H. Scherck. Mr. Turner 
said in part: 

Early information pertaining to the 
erection of new buildings is obtained 
through the various information agencics. 
Solicitors are then set to work. The 
ability of a solicitor to offer the free serv- 
ices of an expert many times decides the 
architect, engineer or tenant of a new 
building to use electricity, and often to 
use it to the exclusion of any other forms 
of light or power. 

Increasing the use of electricity where 
it and competitive illuminants are uscd 
in stores, is successfully accomplished 
through the efforts of illuminating en- 
gineers working in conjunction with so- 
licitors. A lighting expert analyzes the 
illuminating value of the existing instal- 
lation, advises the canvasser as to thie 
arrangement and kinds of electric lamps 
to use to give the most effective light at 
minimum expense, and estimates the cost 
of doing the necessary work. The solici- 
tor then has little trouble to induce the 
proprietor of a store to try the new scheme 
of lighting. 

Another method, which is used chiefly 
among the residences, is suggesting 
through the medium of a monthly bulletin 
different conveniences made possible by 
the fact of electricity being in the prem- 
ises. 

To retain business previously obtained 
demands careful watch of customers’ ac- 
counts, to offer them any general reduc- 
tion in prices that may be offered to pros- 
pective customers, and further requires 
continual investigation of their electrical 
installation. It becomes imperative upon 
the part of the company to keep its agents 
circulating among its customers, particu- 
larly the stores, suggesting means of add- 
ing to the efficiency and attractiveness of 


the electric hght with the view of render- 


ing the best possible service for the least 
aniount of money. 

Norman T. Wilcox. The fact that so 
many rate sheets have recently been or 
are being revised shows that the more 
progressive plants are realizing the im- 
portance of reasonable rates. Given the 
devices that we know to be good, we must 
in some way obtain the interest of the 
prospective customer and create a desire 
for our product. We have recently taken 
men of good address, who are ambitious 
and willing, from our operating force, 
given them a definite district ir which 
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to work, equipped them with portable 
motor cords, high-efficiency or other lamps, 
and necessary apparatus for making a 
demonstration on the prospective cus- 
tomer’s own premises. If there is no 
supply wire on the premises, we run a 
temporary service. With motor custo- 
mers, we place a motor and run it a few 
days free of charge, so that that custo- 
mer can see how much better we can do 
his work. . | 

These methods are proving most satis- 
factory and enabling us to get business 
months and years before we could if we 
relied on talk alone for an argument. 

Geo. N. Tidd. A list of the business 
houses, faetories and residences is made 
and kept carefully up-to-date. At least 
once a month a mimeographed personal 
letter is sent to every name on this list, 
setting forth one or two advantages of 
electric current for heating, signs or pow- 
er, depending upon the character of the 
business. A number of these letters are 
prepared in advance, so each name will 
receive a consecutive line of argument or 
suggestion. If the letters after a few 
months have met with no response they 
are followed up by a personal call. 

An attractive show window and display 
room is of great importance. 

A large portion of the field from which 
the new business is recruited is the long- 
hour business, both light and power. It 
is necessary to have a variety of forms of 
contract which will allow the develop- 
ment of this character of business. 

The retaining of the old business is of 
even more importance than the securing 
cf new. When complaints come in they 
are immediately thoroughly investigated. 

One of the points neglected by the av- 
erage central station management is the 
awaiting of complaints. Have your so- 
licitors call upon your consumers. Take 
an interest in their lighting and power, 
and see that thev are securing the best 
results obtainable before they complain. 

R. S. Wallace. Personal solicitation is 
the most effective means of securing new 
business. Do not end your work with 
training your solicitor. Work up the 
interest of every man connected with the 
company. The salesroom is a most im- 
portant adjunct of the new-business de- 
partment. Make vour selling prices for 
appliances bring you the same rate of 
profit a dealer would expect, but serupu- 
Jously put into advertising or soliciting 
every cent of such profit. This practice 
will encourage dealers to handle clectrical 
apphances. An index of all the buildings 
in the territory is essential. Make use of 
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every legitimate means of securing de- 
sirable publicity for your company. Use 
a portion of your new-business appropria- 
tion for purchasing advertising Space in 
programmes for church entertainments 
and so forth. Newspaper advertising, 
properly used, is an effective new-business 
builder. A campaign of direct advertis- 
ing by mail will still further increase the 
solicitor’s efficiency. Keep in touch with 
your contractors; establish friendly rela- 
tions with them and consider their criti- 
cisms and suggestions. 

Geo. B. Tripp. A new-business depart- 
ment should be instituted with a manager 
in charge. Then the territory of the city 
should be divided into districts, so that 
one man would look after and solicit from 
consumers in a territory of from six to 
eight thousand population. 

“Yollow-up” letters is a method which 
can be used to great advantage, coupled 
with the work of good solicitors. He is 
a great believer in advertising, if used 
judiciously, but place solicitation first and 
above all other methods for obtaining new 
business. 

In order to retain profitable business 
the rates for service must be as low as 
possible, commensurate with the costs and 
securing a fair return on the investment. 
The service must be maintained at the 
highest standard, which means that the 
station regulation must be kept up as ef- 
ficiently as the best engineering practice 
will allow, that the various current de- 
vices used by the consumer must be in- 
spected by the company’s representatives 
as often as necessary not only to secure 
a maximum income from the use of same, 
but, in addition, to sce that said devices 
are operating efficiently. Give the con- 
sumer the attention that he is accustomed 
to receive from his mercantile house or 
the salesman from whom he buys goods, 
and not assume that he must come to 
you for the commodity that you sell. 

Public-service corporations should deal 
with the gencral public, and with the 
municipality that each serves, from the 
point of view that the electric company 
has nothing to conceal, and is ready at all 
times to answer sensible criticisms. Mu- 
nicipal ownership agitation has in the past 
gained strength because of the secrecy that 
has shrouded the reports of operating com- 
panies, which has resulted in the general 
public suspecting that companies were 
carning enormous dividends. 

Leon H. Scherck. We should strive to 
secure only such business as we feel rea- 
sonably satisfied we can retain, and that 
after having once secured a customer We 
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should constantly study his needs and at 
all times endeavor to keep him satisfied. 
If we do this our “cutoffs” will be com- 
paratively few. 

A method which we have found effective 
is to have a canvass made by the solici- 
tors (house-to-house) of every place with- 
in the vicinity of the company’s lines or 
of probable extensions. These cards are 
sorted and then filed geographically 
in a suitable cabinet, and when the canvass 
is completed, the card catalogue furnishes 
a record of every house near the com- 
pany’s lines, whether they use electricity 
or not. If this system is properly followed 
up it furnishes at all times a complete 
record of the entire city and enables a 
manager to see at any time the amount 
of available business and hew effective 
the soliciting department is. 

Free Signs. We have succeeded in 
building up an immense sign business in 
several cities (in one situation nearly six- 
ty cents per capita) by having the com- 
pany furnish, erect and maintain signs at 
a ilat price per month on contracts vary- 
iag from one to three years. | 

Free wiring is something that should 
be handled judiciously. A plan we have 
tried is this: The company offers to wire 
six outlets in a place (consumer paying 
for the flexible cord and sockets and all 
fixtures), provided the customer guaran- 


tces a minimum monthly bill of $1.00 for ° 


a period of one year; any extra outlets 
to be paid for by the customer. The 
number of premises secured in the above 
manner bring in a surprisingly large 
amount of business. In one situation fans 
rented at $1.00 a month have brought in 
a large fan business. 

Opening the discussion on these six 
papers Frank W. Smith, New York, gave 
some details of a circular-letter campaign 
which the United Electric Light and Pow- 
er Company had conducted in securing 
profitable business from large department 
houses for lighting and clevator service. 
Two letters were sent to each prospect. 
Nine per cent of these letters resulted in 
enquiries, and of this nine per cent seven- 
ty-five per cent resulted in contracts. This 
brief campaign resulted in securing an 
equivalent. of 6,600 candle-power. 

M. 8. Seelmary, Jr., then spoke upon 
the value of direct advertising and the 
utilization of a return postal card. The 
Edison Illuminating Company of Brook- 
lyn had the opportunity of buying a con- 
signment of fans. Direct advertising was 
sent to a selected list, each announcement 
being accompanied by a return postal card. 
In a few months 1,300 fans were sold with 
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a consequent increase in consumption of 
current. 

John F. Gilchrist, Chicago, Ill., thought 
that employing solicitors on a straight 
commission basis was a poor system. One 
solicitor might secure a church or thea- 
tre and get a big commission, while an- 
other, working a great deal harder, might 
get very little return. In Chicago certain 
districts are apportioned to each solicitor, 
and it is expected that certain business 
should be secured. His company has found 
that good pay, for good men, with a cash 
bonus laid upon the net earnings of busi- 
ness secured, proved very successful. 

A motion was unanimously passed that 
the president appoint a committee to dis- 
cuss means to improve the demand for new 
business, this committee to be called the 
“Committee on Exploitation,” and will re- 
port at the next annual meeting. 


WEDNESDAY AFTERNOON SESSION—JUNE 6. 


The session was opened by the reading 
of the paper on “Profitable Commercial 
Cooperation,” by J. Robert Crouse. 

Mr. Crouse outlined a comprehensive 
plan for cooperation among every in- 
dustry connected with electrical devel- 
opment, the essential characteristics of 
which are already well known. That this 
plan was feasible it was confident, as it 
had been solved from a study of condi- 
tions by the brightest minds in the elec- 
tric field to-day. 

Mr. John F. Gilchrist read the paper, 
“Report of Committee to Cooperate with 


Manufacturers’ Advertising Committee,” 


by Paul Spencer, John F. Gilchrist and 
J. E. Montague. 

An interesting paper presented last 
June at the Denver convention had for 
its theme the possibilities of extending 
and increasing the use of electric current. 
This it was proposed to accomplish by 
concerted action on the part of manufac- 
turers, dealers in electrical supplies, and 
all others interested in the increase of the 
electrical industry, in a scheme of system- 
atic advertising for the purpose of edu- 
cating the publie in the applications of 
cleetrie current and the advantages of its 
use. It was stated that definite action 
along these lines was about to be taken 
by some of the manufacturers to whom 
the idea had commended itself. 

This association was asked to cooperate 
in the proposed work of the manufac- 
turers’ committee to the extent of appoint- 
ing a committee to act in an advisory ca- 
pacity. 

The financial obligations-of the work 
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as at present formulated rest upon the 
manufacturers. The central-station inter- 
ests have been asked to bear no part of 
the expense. As the work develops simi- 
lar consideration of self-interest may lead 
the central stations to feel that it war- 
rants financial support in proportion to 
the benefits derived. In the meantime 
vour committee believes that the move- 
ment should receive the unqualified moral 
support of the members of the National 
Electric Light Association. The success 
of the scheme lies very largely in the 
hands of the central-station interests and 


‘the attitude which they assume toward it 


will undoubtedly be the determining fac- 
tor in influencing the manufacturers’ com- 
mittee to carry out in full the work which 
has been planned. | 

In conclusion the committee recom- 
mends that a committee of the National 
Electric Light Association be again ap- 
pointed in the coming year to assist the 
Cooperative Electrical Development Asso- 
ciation in the work which it has planned 
to do. f 

It was moved that the committee be 
appointed to continue the work of coopera- 
tion with the manufacturers. Motion 
carried. 

Converse D. Marsh spoke warmly in 
favor of supporting the Crouse plan and 
said that he thought that the comprehen- 
sive plan was entirely possible of carrying 
out. 

Mr. Gilchrist thought that the associa- 
tion should pass resolutions in support of 
Mr. Crouse’s work to get and hold the 
manufacturers in line to assist in the plan 
of cooperation. 

The report of the “Committee on Pro- 
tection from Lightning During 1905,” in 
the absence of Alex Dow, chairman, was 
read by Robert S. Stewart, who, with Mr. 
Dow and C. A. Honnald, formed the com- 
mittee. 


The effects of lightning and static dis- 


turbances depend so much on local condi- 
tions and are felt at such rare intervals 
that it is not possible to formulate any 
general principles from the study of the 
experiences of a single lighting and power 
system. If, however, we tabulate the ex- 
periences of a large number of stations, 
located in all sections of the United States, 
these statisties should be very helpful in 
deciding on what methods of protection 
should be adopted in any particular case. 
In order to obtain such statistics the com- 
mittee sent to each of the companies in 
the National Electric Light Association a 
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circular letter asking for information in 
regard to lightning troubles during 1905. 

The replies were classed under two gen- 
eral heads: stations operating under 10,- 
000 volts and stations having transmission 
lines of 10,000 volts or over. Each one of 
these two classes was divided into three, 
as follows: 

A. Companies suffering no damage. 

B. Companies whose losses were con- 
fined to lightning arresters and meters. 

C. Companies suffering more serious 
losses. All who had lost transformers or 
other expensive apparatus were included 
under this head. 

A table was given showing the results of 
the enquiry. In all 113 companies re- 
ported. 

Two-thirds of the companies have been 
practically free from trouble. This pro- 
portion holds in the high tension as well 
as the low-tension plants. 

The money value of property destroyed 
by lightning is extremely small compared 
with the value of the plants, for, even 
when transformers are burned out they 
can be repaired at a moderate expense. 
The principal loss is due to interruption 
of service. 
= The freedom from trouble is due largely 
to the increased use of lightning arresters 
and largely to the high grade of insulation 
in modern transformers and generators. 

N. J. Neall opened the discussion on 
this report. He did not think that all the 
companies interested did not respond. The 
interruption to transmission was, possi- 
blv, more important than the damage to 
apparatus. The relative strength of the 
protective apparatus and the apparatus to 
be protected should be taken into con- 
sideration. Sometimes, in old construc- 
tion, it is easier for the discharge to get 
through the transformer or other protected 
apparatus than through the protecting de- 
vice. With regard to the discovery of a 
better resistance material, the manufac- 
turers were to do the best they could with 
the material at hand. All resistance has 
some peculiar defect and the manufac- 
turer has to effect a compromise to sc- 
cure the best result. The suggestion of 
keeping a close record was admirable. But 
the taking of pin-point records should be 
taken a step further and tell-tale papers 
freely inserted so as to have a record as 
complete as possible. 

The paper on “Grounding Secondary 
Alternating-Current Service,’ by Sidney 
Hosmer, in the absence of the author, was 
read by C. H. Herrick. 

In the spring of 1905 the Edison Elec- 
tric Illuminating Company of Boston, as 
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a result of an increasing number of acci- 
dents and the removal of the bar previous- 
ly maintained by the insurance interests, 
determined upon the policy of grounding 
all alternating-current services, at that 
time numbering about 5,500, scattered over 
fifteen towns. After some deliberation as 
to method, it was thought that the best 
and cheapest way to do this would be by 
connecting each service with the nearest 
water pipe in the building. 

This arrangement made necessary the 
obtaining of permission from the house- 
holder—a rather laborious process—and, 
as the insurance interests thought best to 
require the wire run on the outside of 
buildings, it did not add to the appearance 
of the houses. Before undertaking it, 
therefore, the effort was made to ground 
in the street at the transformer. A large 
number of trials of this method over our 
entire territory demonstrated that it would 
be impossible to get satisfactory grounds 
at any reasonable expense. These trials 
were made by digging and by driving, 
going as far down as forty feet. It was 
then decided that ali services where less 
than twenty were supplied from one trans- 
former or main should be grounded indi- 
vidually on water pipes and larger groups 
should be left for further investigation 
and trial of street ground. 

Having arrived at the conclusion that 


individual services should be grounded, - 


various conferences were held with the in- 
surance interests and with the municipal 
authorities having jurisdiction, and cer- 
tain detail rules were formulated by some 
of them as to the treatment of the ground 
wire in buildings. 

In general, these rules required the fol- 
lowing: 

1. All installations to be tested and 
if below insulation requirements of the 
underwriters’ general rules they could not 
be grounded nor could any installation fed 
from same transformer or main. (This 
requirement was afterward modified to call 
for a minimum insulation of 10,000 
ohms. ) 

2. Wire to be treated as an electric 
light wire, not less than No. 4, and to be 
run on outside of building as much as 
possible. 

3. A special clamp for water pipe was 
prescribed. 

Several contractors were then sent out 
with instructions to install twelve grounds 
under these rules and submit a flat price 
per ground for covering all our territory, 
and two were afterward awarded the con- 
tract. Next, the tenant or owner of each 
building in which a ground was required 
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was visited and permission obtained for 
doing the work. A certain amount of diffi- 
culty was encountered in this stage of the 
work, but a comparatively small percentage 
of refusals was received. Where the cus- 
tomer did refuse, he was required to sign 
a release, accepting the responsibility him- 
self. On new business coming on to the 
lines, the installation of the ground wire 
by the building owner is made one of the 
requirements for service, unless he is wiil- 
ing to sign a release. 

The insulation test requirement has been 
the one thing that has caused the most 
trouble, as not onlv is there the labor of 
making the test, but one bad installation 
will, of course, prevent grounding all in- 
stallations fed from the same source. 

Practically all the services are ground- 
ed now except those held up by low insula- 
tion, and these are in the hands of the 
insurance underwriters to compel correc- 
tion. 

W. T. Morrison, of the New York Edi- 
son Company, made many tests to deter- 
mine the effectiveness of grounding 
through ground plates, by a bundle of 
copper wire and by connecting to water 
main. He has found some very high 
resistances, and in other cases got a large 
flow of current. He has determined that 
in the district under consideration, involv- 
ing some 4,000 kilowatts, it would be 
much cheaper to extend a neutral through- 
out the system and ground it solidly to a 
large salt water main. He had tried 
grounding a large copper plate, surround- 
ed by coke, near the river bank, and was 
not satisfied with results. On the whole 
it was preferable to extend the neutral to 
embrace every transformer in the system. 
Where practical and necessary it might be 
possible to effect a combination of the two 
svstems. 

The report of the “Committee on the 
Fire Hazard of Electricity,” was read by 
H. C. Wirt, chairman. 

Of late the fire chiefs and officials of the 
country are beginning to realize, with a 
more intimate knowledge of electricity, 
the absurdity of assigning to electric wires 
every fire which no other possible case 
will fit. The report of “origin unknown” 
is more often given than the evasion “de- 
fective insulation”; nevertheless, on’ the 
candid statement of many fire authorities 
hundreds of conflagrations have been laid 
to the door of electricity, during the last 
five years or more, when any one of a 
thousand other causes were as probable 
and in many cases more 80. 

To reach a fair conclusion on the safety 
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of electricity as compared with other light, 
heat and power mediums, a territory is 
selected in which electricity is widely rep- 
resented. New York city is unquestion- 
ably one of the most densely electrically 
supplied territories in the world. What is 
true of New York city should hold true 
in proportion the country over. Surely 
no better territory can be selected than 
this, in the little island where almost 
every wall and pavement hides its network 
of wires alive with current. 

Compared with candles, gas and lamps, 
and the other chief illuminants of the 
metropolis, as shown at the outside, a com- 
paratively small number of the total fires 
are due to electricity. In all Manhattan 
Island and The Bronx only 361 fires have 
been caused by electricity in the four years 
1902, 1903, 1904, 1905. 

Candles started almost four times, gas 
about six times, and lamps over twice as 
many fires as electricity. It is shown that 
11.4 times as many fires were caused by 
the other three illuminants. 

One-sixth of all the fires in the 
metropolis in four years are due to lamps, 
candles and gas, and approximately only 
one-seventy-fifth are due to electricity. 
While electricity caused only a little over 
one and a quarter per cent of all the fires 
in Manhattan and The Bronx in four 
years, it is credited with only a trifle over 
one per cent of the total losses. 

In the report it has not been the object 
to minimize the fire hazard of electricity, 
but to show by actual comparison the re- 
lation of this hazard to that of other 
agencies supplying the same general class 
of service. The excellent showing is no 
doubt due in a great measure to the care- 
ful supervision of this subject by the in- 
surance interests and the municipal au- 
thorities. 

W. H. Merrill, Jr., secretary of the Chi- 
cago Board of Fire Underwriters said that 
it was very important that the associa- 
tion recognize the importance of the fire 
hazard. The appointment of an expert 
by the association to look into the matter 
and present truthful data on this subject 


HE National Electric Light Associa- 
tion had a busy time at its head- 
quarters, which was established on 

the right of the entrance to Young’s Pier. 
On Tuesday afternoon over a thousand at- 
tendants had registered. The exhibits 
were ranged along the front and sides of 
the pier, with the bandstand and seating 
arrangements in the centre. The uniform 
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would be a valuable adjunct to the asso- 
ciation. 

C. J. H. Woodbury closed the discus- 
sion on this paper, calling attention to the 
very small loss by fire in southern cot- 
ton mills for the last fourteen years, al- 
though the greater portion of them in- 
volving hundreds of millions of dollars 
worth of property were using electricity 
for light and power. 

Percy H. Ingalls raised a question con- 
cerning the matter of patrolling signs in 
Chicago, in discussing the paper on “Free 
Electric Signs” which was then taken up. 

A conservative estimate of electric signs 
in the United States places the number 
at 75,000, consuming an average of not 
less than 480 watts per hour each or a 
grand total of 36,000 kilowatts per hour. 


‘At an average of eight cents per kilowatt- 


hour the hourly income from these signs 
would be $2,880.00, the nightly income 
(averaging four hours per night) would 
be $11,520.00, and the yearly income a 
total of $4,204,800. 

Of 1,188 stations, 158 made a special 
current rate for electric signs with an av- 
erage reduction of 3814 per cent. Thirty- 
nine of these had free propositions and 
in these towns there was one sign to 
every 730 people. In the remaining 119 
towns without free propositions, there was 
one sign to every 800 people. This, how- 
ever, is not a full comparison, as income 
is what the station is interested in, and 
the income under the flat rate free propo- 
sition is much more per sign per year than 
under other circumstances. 

The average for all sign current is 
slightly more than eight cents per kilo- 
watt-hour. Assuming a cost delivered of 
three cents per kilowatt-hour for elec- 
tricity at the average load factor of an 
electric sign load we have a full five-cent 
profit per kilowatt-hour. On the 52,560,- 
000 kilowatts (estimated sign consump- 
tion) this would give a net income or 
profit of $2,628,000.00 per year. 

John F. Gilchrist stated that it was 
the custom in Chicago in the congested 


Convention Notes. 


decoration of the booths was in white and 
gold, the corners of each booth being 
marked with an ornamental column sur- 
mounted by an incandescent globe lamp. 
The decorative effect was enhanced by the 
lavish use of incandescent lamps, and in 
many instances the exhibits were further 
enlivened with many colored electric signs. 

Among the larger exhibits were the Gen- 
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district to charee for sign lighting on a 
flat rate and have patrolmen to switch 
on and off the lights at a cost of about 
six per cent of the sign income. In the 
outlying districts the signs were metered. 

Percy H. Ingalls stated that the Pub- 
lie Service Corporation had about 600 
signs on meter basis, requiring a minimum 
of $5.00 per month. The revenue for signs 
is doubling up very rapidly. The income 
reaches $6,000 per year for the 600 signs. 
It was his opinion that in exacting a mini- 


mum charge, whether the consumer used 
current or not, it effected a higher rate. 


The company had, however, practically de- 


cided to put the signs on a meter basis. 
Mr. E. W. Lloyd stated that in Chicago 
the revenue for electric signs was some 


$300,000 per year. Recently nine sign 


salesmen had closed two-year contracts for 
162 signs from which the net revenue 
would be $26,200. 

The convention then went into execu- 
tive session. 

Morning and evening sessions were held 
on Thursday, June 7, the evening session 
being devoted to an address by E. W. Bur- 
dett, on “The Meaning and Proper Treat- 
ment of the Agitation for Municipal Own- 
ership of Public Utilities.” 

OFFICERS ELECTED. 


On Friday, June 8, the remainder of 
the technical papers were presented, and 
in the afternoon an executive session was 
held, including election of officers as fol- 
lows: l 

For President—Arthur Williams, New 
York, N. Y. 


First Vice-President—Dudley Farrand, 


Newark, N. J. 

Second Vice-President—Alex Dow, De- 
troit, Mich. 

Secretary and Treasurer—W. C. L. Eg- 
lin, Philadelphia, Pa. 

Executive Committee to serve three 
years—Charles R. Huntley, Buffalo, 
N. Y.; F. M. Tait, Dayton, Ohio; L. A. 
Ferguson, Chicago, Ill. 

On Tuesday evening a reception and 
dance was held in the ball-room of the 
Marlborouch-Blenheim Hotel. 

On Wednesday morning a sailing part 
made an ocean trip off Atlantic City, an 
on Wednesday evening there were several 
theatre parties. A. A. G. 


eral Electric Company, Schenectady, 
N. Y.; the Westinghouse Electric and 
Manufacturing Company, Pittsburg, Pa.; 
the Allis-Chalmers Company, Milwaukee, 
Wis. ; the H. W. Johns-Manville Company, 
New York, N. Y., the Electric Storage 
Battery Company, Philadelphia, Pa.; the 
Gould Storage Battery Company, New 
York, N. Y. 

The General Electrice Company exhibited 
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a number of tantalum lamps with pris- 
matic reflectors, and several sizes of the 
new “Gem” (metallized filament) high- 
power incandescent lamps with concen- 
trating and diffusing reflectors. The com- 
pany was represented by W. B. Potter, W. 
S. Murdy, P. D. Wagoner, H. J. Buddy, J. 
Scribner, S. F. Dibble, F. W. Wilcox, 
Frank H. Gale, A. D. Page, J. S. Anthony. 

The Westinghouse Electric and Manu- 
facturing Company made the most exten- 
sive and elaborate exhibit. This included 
many forms of motors and generators, 
measuring instruments, transformers, arc 
and incandescent lamps, Nernst lamps, 
Cooper Hewitt mercury vapor lamps and 
switchboards and switchboard materials. 
A feature of this exhibit was a large work- 
ing model of a single-phase wattmeter. 

The company was represented by the 
following: 

L. A. Osborne, W. M. McFarland, C. S. 
Cook, S. L. Nicholson, C. B. Humphrey, 
Maurice Coster, W. C. Webster, W. F. 
Fowler, Paul T. Brady, Charles S. Powell, 
H. C. Stier, D. E. Drake, J. C. McQuiston, 
Fred W. Andrew, C. Aalborg, H. H. Van 
Staagen, G. R. Miller, H. W. Young, C. H. 
Bates, W. H. McGregor, C. C. Owens, 
C. R. Gilliland, Guy H. Gibbs, E. D. 
Miller, J. C. Warren, W. B. Jond, Wm. 
Bradshaw, T. S. Perkins, H. P. Davis, 
E. C. Means, C. C. Bassett, T. H. B. 
Whipple, Samuel A. Chase, A. M. Thack- 
ara, Jr., F. S. Watts, W. H. Martins, 
Lawrence Hoore, H. U. Rugg, Frank 
Smith, O. H. Miller, J. S. Lehman, and 
Messrs. Hayes and Stuart. 

Sawyer-Man—Walter Cary, manager, 
H. V. Jackson. 

Westinghouse Machine—E. H. Sniffn, 
third vice-president. 

Nernst Lamp Company—Max Harris, 
general sales manager, C. W. Davis. 

The Allis-Chalmers Company made a 
very attractive exhibit, showing a line of 
motors and generators. The showing of 
turbine parts attracted a great deal of at- 
tention. 

The company was represented by C. A. 
Tupper, G. B. Foster, L. A. Harvey, E. F. 
Cassell, A. H. Whiteside, C. A. Wilkinson, 
L. E. Bogen, W. H. Powell, G. Strafer, 
F. L. Bunton, J. B. Nicholson, M. W. 
Thomas, J. C. M. Lucas, N. I. MeCasky, 
F. C. Randall, H. A. Byrne and P. S. Gib- 
son. 

The American Instrument Company, 
Newark, N. J., exhibited a line of “Ameri- 
can” round pattern switchboard instru- 
ments, models 1 and 2, and portable in- 
struments, models 4 and 5. A complete 
series of switchboard shunts, up to 5,000 
amperes, was shown. The 5,000-ampere 
shunt was fitted with General Electric ter- 
minals and the 2,000-ampere shunt with 
Westinghouse terminals. An interesting 
feature of this exhibit was a set of instru- 
ments with the top cover removed, show- 
ing the details of construction. An at- 
tractive exhibit was a model of the “Ameri- 
can” pivot, exactly twenty times larger 
than the actual size. At one end there 
was a pivot of the actual size used in the 
instrument and at the other end the en- 
larged pivot. The company was represent- 
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ed by A. O. Benicke, J. G. Biddle am 
I. G. Seixas. | 

The Electric Storage Battery Company, 
Philadelphia, Pa., made an exhibit of large 
and small cells, an automatic refilling 
siphon, an indicating alarm hydrometer, 
and a twenty-point, 2,000-ampere end-cell 
switch, both motor-driven and manually 
controlled, and a drop-shutter indicating 
end-cell switchboard. Represented by H. 
B. Gay, Albert Taylor, I. J. Stone, E. L. 
Reynolds, G. H. Atkin and Charles Bliz- 
zard. 

The H. W. Johns-Manville Company 
had a very attractively illuminated chang- 
ing electric sign. The company showed 
a line of fuse specialties and fittings, serv- 
ice boxes and insulators. Represented by 
H. M. Vorrhis, A. D. Newton, S. G. Meek, 
Charles Brennen, J. W. Perry, C. N. Man- 
fred, E. B. Hatch, W. A. White and R. C. 
Cole. 

The Standard Paint Company, New 
York, N. Y., was represented by J. W. 
Richards, P. M. Wade, C. B. Smith. Sam- 
ples of P. & B. air-drying and insulating 
varnish were shown. 

The Phelps Company, Detroit, Mich., 
made a unique exhibit of “Hylo” lamps, 
demonstrating the turn-down action of 
various forms. Represented by the Hon. 
W. E. Phelps, president; W. J. Phelps, 
vice-president, and F. C. Gardiner. 

The Dearborn Drug and Chemical 
Works, Chicago, Ill., exhibited samples of 
chemical compounds. Represented by 
George R. Carr, assistant general man- 
ager; H. G. McConnaughy and W. Mc- 
Vicker. 

The Oneida Community, Limited, Onei- 
da, N. Y., exhibited samples of chain 
for arc lamp suspension. Represented by 
Vernon W. Lee and S. R. Leonard. 

The National Brake and Electric Com- 
pany, Milwaukee, Wis., exhibited a line of 
motors and generators and air-brake ap- 
paratus. Represented by R. P. Tell, vice- 
president and general manager; W. IL. 
Waters, J. T. Cunningham and S. I. 
Wailes. | 

The Gould Storage Battery Company, 
New York, N. Y., exhibited several sizes 
of cells for central station service. Rep- 
resented by L. Littlefield, Jr., F. W. 
Halme, W. Powers and W. S. Gould. 

The American Vibrator Company, New 
York, N. Y., exhibited electrical massage 
and vibratory apparatus. Represented by 
B. N. Small, vice-president; G. N. Wilcox, 
and J. F. O’Brien. 

The Tipless Lamp Company, New York, 
N. Y., was represented by Herman Jaeger, 
president, and Richard S. Carrick, man- 
ager of sales. 

The Buckeve Electric Company, Cleve- 
land, Ohio, exhibited the “Buckeye” lamps, 
including a new tantalum lamp. Repre- 
sented by L. P. Sawver and J. M. Smith. 

John L. Gleason, Jamaica Plain, Mass.. 
exhibited a line of “Fancleve” patented 
specialties, including the Gleason mould- 
ing boxes. Represented by John L. Glea- 
son and Reinhold Eberhardt. 

The General Storage Battery Company, 
New York, N. Y., exhibited the “Bijur 
high-duty” battery and battery auxiliaries. 
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Represented by F. E. Boos and R. C. 
Schaad. 

The Southern Exchange Company, 
Maxton, N. C., exhibited samples of cedar 
lumber. Represented by E. G. Chamber- 
lain, president; A. J. McKinnon, vice- 
president, and W. E. Mitchell, sales man- 
ager. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., was represented by S. O. 
Ochs and Joseph Moulton. | 

G. M. Gest, New York and Cincinnati, 
exhibited various sizes of single and mul- 
tiple duct, the Gest cable rack, and made 
the usual elaborate presentation of photo- 
graphs of installations in all parts of the 
world. Represented by G. M. Gest and R. 
E. Brandeis. 

The American Circular Loom’ Com- 
pany, Chelsea, Mass., was represented by 
Alex. Henderson. 

The American Electrical Heater Com- 
pany, Detroit, Mich., was represented by 
B. H. Scranton, president, and Robert 
Kuhn, secretary. 

The Crocker-Wheeler Company, Am- 
pere, N. J., was represented by S. Russell 
and F. B. DeGrass. 

The National Metal Molding Company, 
New York, N. Y., was represented by 
C. E. Corregan, vice-president, and J. A. 
Campbell. 

The Philadelphia Electrical and Manu- 
facturing Company, Philadelphia, Pa.. 
was represented by Ray H. Manwaring 
and C. L. Bundy. 

The Electric Service Supplies Company 
and Garton-Daniels Company, Keokuk, 
Iowa, were represented by W. E. Casper 
and H. E. Lewis. | 

The Simplex Electrice Heating Com- 
pany, Cambridge, Mass., made an elab- 
orate display of heating and cooking uten- 
sils. Demonstrations were given and elec- 
trically cooked refreshments served. Rep- 
resented by J. I. Ayer, C. W. Richards, 
C. H. Johnson and Roger Williams. The 
demonstrators were Mrs. H. M. Hyde and 
Mrs. F. M. Nichols. 

The D. & W. Fuse Company, Provi- 
dence, R. T., was represented by W. S. 
Nisson, secretary, 

The Beck Flaming Lamp Company, 
New York, N. Y., was represented by 
Louis J. Auerbacher, president. 

The Stanley-G. I. Electric Manufactur- 
ing Company, Pittsfield, Mass., exhibited 
arc lamps, circuit-breakers, current regu- 
lators and transformers. Represented by 
M. D. Barr, second vice-president; J. E. 
Cutler, manager New York office; A. H. 
Abell, manager switchboard and supply 
department; J. S. Codman, rate special- 
ist: S. H. Blake, engincer are lighting de- 
partment; H. C. Rice, manager arc light- 
ing and transformer department; A. W. 
Henshaw, manager motor department; A. 
Foster, of the Boston office, was in charge 
of the booth. 

The Keystone Electrical Instrument 
Company, Philadelphia, Pa., was repre- 
sented by J. F. Stevens, L. J. Costa, Ar- 
thur Organ and F. B. Smith. 

The American Diesel Engine Company, 
New York, N. Y., was represented by 
Norman McCarty, general sales manager; 
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J. D. Macpherson, assistant chief en- 
gineer; Francis Head, Herbert B. Rust 
and G. F. Murphy. 

The Automatic Refrigerating Company, 
Hartford, Ct., exhibited a complete re- 
frigerating apparatus and ice-house. Rep- 
resented by A. M. Young, A. C. Dunham, 
F. M. Kimball, A. W. Paige, J. I. Sar- 
gent, R. W. Rollins, K. R. McLaren and 
A. Michall. 

The Fibre Conduit Company, Orange- 
burg, N. Y., showed sections of fibre 
conduit. Represented by W. W. Grant, 
vice-president, and W. W. Smythe. 


The Wagner Electrical Manufacturing - 


Company, St. Louis, Mo., exhibited trans- 
formers, single-phase elevator motors and 
controllers and switchboard and testing 
instruments. Represented by John Mus- 
tard, E. D. Pike, W. A. Layman, E. W. 
Goldschmidt, Brooks Faxon, W. A. Wyck- 
off. 


The Shelby Electric Company, Shelby, 
Ohio, was represented by Frank M. Has- 
kell. 


A great interest was manifested in the 
new tantalum lamps which were shown or 
announced by the General Electric Com- 
pany, the Brilliant Lamp Company, the 
Buckeye Electric Company and the Bry- 
an-Marsh Company. 

S. A. Douglass, E. F. Kirkpatrick, and 
C. C. Baird were busy making friends for 
es B. Camp Company, New York, 


The Moore Electrical Company, New- 
ark, N. J., exhibited a 187-foot Moore 
tube light. This tube gave an illumina- 
tion equal to about fifteen candles per 
foot, operated on a 220-volt circuit, 125 
cycles, at an efficiency of 1.5 watts per 
candle. 


The Atlantic Electric Light and Pow- 
er Company made a handsome display of 
heating and cooking appliances and 
served refreshments. 


The Sangamo Electric Company, 
Springfield, Ill., exhibited a line of San- 
gamo wattmeters and instrument parts. 
Represented by R. C. Lanphier and Thos. 
F. McKenna. 


The Duncan Electric Manufacturing 
Company, Lafayette, Ind., exhibited a line 
of various forms of meters. The new 
Hornberger transformers of the Lafay- 
elte Electrical Manufacturing Company 
were also shown. Represented by Thomas 
Duncan and William H. Sinks. 


The Federal Electric Company, Chi- 
cago, Ill., exhibited a fine line of unit 
signs. Represented by James M. Gilchrist, 
general manager, Federal Electric Com- 
pany, Chicago, and William Norton, gen- 
eral manager, Federal Sign System, New 
York. 


The Curtis Advertising Company, De- 
troit, Mich., exhibited an elaborate series 
of publicity services in the form of fly- 
ers, blotters, folders, letters and bulletins. 
Represented by C. H. Johnston, F. A. Cur- 
tis, Chas, A. Parker and Norman Miner. 


Among the souvenirs distributed was a 
pencil holder by the D. & W. Fuse Com- 
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pany, a metal imitation cigar by the 
American Transformer Company, a 
mimature wood-planer by the Tipless 
Lamp Company, a very pretty and useful 
paper weight in the shape of a miniature 
waltmeter by the Sangamo Electrie Com- 
pany, a sample carbon from the Copley- 
Senior Carbon Company, a “Griptite” 
ground clamp by the Novelty Electric 
Company, watch fobs by the Allis-Chal- 
mers Company, and a ground-conncction 
clamp by the Chase-Shawmut Company. 
Newburyport, Mass. 


Among those in evidence during the 
convention were the following: H. L. 
Shippy, treasurer, G. W. Swan, and Al- 
bert Mann, of the John A. Roebling’s Sons 
Company, Trenton, N. J. Dr. W. M. 
Habirshaw and J. B. Olson, India Rub- 
ber and Gutta Percha Insulating Com- 
pany, Yonkers, N. Y. Captain Willard 
L. Candee and R. Mace, Okonite Com- 
pany, New York, N. Y. Charles E. 
Trump, Novelty Electric Company, Phila- 
delphia, Pa. E. J. Kulas, Brilliant Lamp 
Company, Cleveland, Ohio. E. H. Haugh- 
ton, and George G. Lockwood, Bryan- 
Marsh Company, Chicago and New York. 
John H. Dale and R. C. Heather, Dale 
Company, New York. John Campbell, 
president of the Electrical Auditing Com- 
pany, Boston, Mass. W. M. Kerr, presi- 
dent Kinney Electric Light Display 


‘Company, New York. B. S. Barnard, 


president, B. S. Barnard & Company, New 
York. W. C. Banks, National Carbon 
Company, Cleveland, Ohio. Edmund J. 
Burke, Blake Signal and Manufacturing 
Company, Boston, Mass. Henry M. Shaw, 
Lord Electric Company, New York. 
Max Loewenthal, New York. Charles F. 
Munder, president and treasurer Munder 
Electric Company, Springfield, Mass. 
Rodwick J. Parke, consulting enginecr to 
the Canadian government, Toronto, Can. 
Basil G. Rodjbanoff, manager Benjamin 
Electrice Company, New York. T. P. Glee- 
son, St. Louis, Mo. L. Lobenthal, Eco- 
nomical Lamp Company, New York. M. 
N. Williamson, Southern Electrician. C. 
J. Purdy, American Incandescent Lamp 
Company, New York. R. A. Schoenberg, 
represented the Sarco Company, New 
York. This company equipped all the 
light on the pier with the “Sarco” “two- 
light” aluminum reflector. Blotters were 
also distributed, and the company gave 
away embossed display cards showing il- 
lustrations of the “Sarco” pendant switch, 
many of which were in use on various cir- 
cuits; A. H. Patterson, vice-president and 
manager, and E. P. Ebberts, treasurer, 
Phoenix Glass Company, New York; F. E. 
Donohue, sales agent, American Electrical 
Works, New York; Henry D. Stanlev, Na- 
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tional India Rubber Company, Bristol, 
R. I.; Henry F. Vincent, Copley-Senior 
Carbon Company, New York; J. W. 
Brooks and W. B. Hall, Pass & Seymour, 
Solvay, N. Y.; James L. Russell, presi- 
dent, American Electric Sign Company, 
Boston; H. B. Kirkland, American Circu- 
lar Loom Company; P. S. Klees, C. N. 
Thorpe and G. O. Curtis, Franklin Elec- 
tric Manufacturing Company, Hartford, 
Ct.; D. D. Dickey, general manager; H. E. 
Hackenberg, treasurer; J. S. Crider, sec- 
retary; A. N. Barron, factory manager; 
J. F. Kerlin, assistant sales manager; A. 
E. Carrier, A. C. Henry, J. C. Irvine, F. 
C. Park, W. O’Conner, A. V. Ward, F. H. 
McDowell, C. W. Wilkins, F. J. Kysela, 
E. J. Kenny, A. D. Spear, W. C. Banks, 
National Carbon Company, Cleveland, 
Ohio; Charles M. Wilkins, treasurer, Pat- 
rick, Carter & Wilkins Company, Phila- 
delphia; L. J. Costa and Arthur Organ, 
Jandus Electric Company, Cleveland, 
Ohio; Edward Keefer and H. S. Wilson, 
Western Electric Company, Chicago; C. J. 
H. Woodbury, Boston, Mass.; Captain I. 
H. Brady, New Britain, Ct.; Dr. Edward 
Weston, president, Weston Electrical In- 
strument Company, Waverley Park, N. J.; 
Henry F. Frosch, Chicago, represented the 
Chicago Electrical Show, which will be 
held in January; Frank B. Rae, Jr., rep- 
resented the C. W. Lee Company, Newark, 
N. J., and distributed a practical pam- 
phlet entitled “Application of Electricity.” 

Among the central station men present, 
many of whom had long been active in the 
work of the National Electric Light As- 
sociation, were the following: William H. 
Blood, Jr., Arthur Williams, Dudley Far- 
rand, W. C. L. Eglin, Ernest H. Davis, 
Samucl Seovil, A. J. De Camp, Joseph B. 
McCall, W. L. Mulligan, W. W. Freeman, 
A. If. Manwaring, Robert Humphries, 
Charles B. Hunt, J. Robert Crouse, D. F. 
McGee, S. E. Schwertzer, H. W. Sexton, 
Frank J. Baker, Malcolm M. Eckhardt, 
J. D. Harris, Joseph H. De Grange, Henry 
N. Muller, L. D. Mathes, W. B. Mac- 
Donald, J. A. Bendure, D. C. MacMonagle, 
Samuel C. D. Johns, J. C. DeLong, J. E. 
Hodgson, John L. Mather, R. B. Mat- 
thews, Douglass Burnett, W. N. Ryerson, 
J. A. Pearson, Byron I. Burton, A. J. 
Purinton, Philander Betts, F. M. Tate, 
W. E. McCoy, W. F. Wells, A. L. Selig, 
1. Fujioka, W. I. Barnes, J. M. Bradley, 
R. W. Rollins, E. J. Richards, M. G. Ken- 
nedv, M. E. Turner, W. A. Whittlsey, L. 
W. Emerick. 

The full report of the last two days’ 
sessions and additional convention notes 
will be printed in the next issue. 
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Social Features of the Convention 
of the American Institute of 
Electrical Engineers. 

A.full report of the technical meetings 
of the American Institute of Electrical 
Engineers held during the recent conven- 
tion at Milwaukee, Wis., was given in the 
ELECTRICAL REVIEW for June 2. Besides 
these there were a number of exceedingly 
pleasant social features. On Monday 
evening an enjoyable reception was held 
at the Hotel Pfister, at which the local 

members welcomed the visitors. 

Tuesday afternoon special trolley cars 
carried the members of the Institute out 
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luncheon was served in one of the large 
new bays which have just been added to 
the works. The accompanying illustra- 
tion was taken in this wing, and shows 
the visiting engineers. 

There was nothing on the programme 
for Tuesday evening, this being given over 
to rest. 

Wednesday morning and afternoon were 
taken up by reading and discussion of 
papers. In the evening a delightful din- 
ner was given by the local companies to 
the visitors at White Fish bay, a beautiful 
lakeside resort a few miles north of Mil- 
waukee. Special trolley cars were pro- 
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and R. W. Pope. At the conclusion of the 
dinner, resolutions were passed thanking 
the local committee and the local indus- 
trial companies for their hospitality. A 
good many of the members then visited 
the power-house of the Milwaukee Electric 
Railway and Light Company on Com- 
merce street. 

During the convention free telephone 
service was given to the members of the In- 
stitute from the pay-stations at the Hotel 
Pfister and the Plankington House by the 
American Telephone and Telegraph Com- 
pany and the Wisconsin Telephone Com- 
pany. 
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GROUP OF MEMBERS OF THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS IN ATTENDANCE AT THE ANNUAL CONVENTION, HELD AT 


MILWAUKEE, WIB., 
ALLIS. 


to the works of the Allis-Chalmers Com- 
pany at West Allis, about six miles west 
of the city of Milwaukee. Here they 
were received by officers of the company 
and conducted through the shops. A great 
deal of interest was excited by much of 
the work, particularly that of the steam 
turbine department and the large recipro- 
cating engine shop. Here the frame for 
a large rolling mill engine, weighing 103 
tons, was seen on a planer. This large 
casting was handled without any diff- 
culty by the electric cranes which serve 
the entire works, although the load was 
considerably greater than that for which 
they were rated. 

After passing through the shops a 


vided, and the greater number of the mem- 
bers went in this way, although some went 
by boat. As it had been thought de- 
sirable to transfer the meeting for the 
reading of papers, which had been planned 
for Thursday, to Wednesday afternoon, in 
order to enable those who found it neces- 
sary to get away before Friday morning 
to do so, it was necessary to abandon the 
dinner planned for Thursday night. For 
this reason the dinner at Whitefish bay 
took its place. President Wheeler acted 
as toastmaster, and a number of bright 
toasts were made, those speaking being 
Vice-Presidents C. P. Steinmetz and C. 
F. Scott, Paul M. Lincoln, H. H. Cutler, 
E. J. Prindle, F. Osgood, P. H. Thomas 


May 28-31. TAKEN IN ONE OF THE Laree New Bays or THE ALLIS-CHALMERS COMPANY’S WORKS AT WEST 


Thursday was given over to visits to 
the industrial plants in and near Mil- 
waukee. Here the members were wel- 
comed by the officers of the companies and 
shown through the works, interesting 
methods and apparatus being exhibited. 
The following were the plants visited: 
Allis-Chalmers Company, West Allis; 
Wisconsin Telephone Company, the Mil- 
waukee Electric Railway and Light Com- 
pany’s power-houses, Semet-Solvay Com- 


pany, Cutler-Hammer Manufacturing 
Company, National Brake and Electric 
Company, Pawling & Harnishfeger Var- 
nish Company, Johnson Service Company, 
Nordberg Manufacturing Company, and 
the Fred M. Prescott Steam Pump Com- 


pany. 
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The Power Transmission Line, and Third-Rail System of the 


HE lines first equipped comprise the 
T Atlantic avenue division, between 
Flatbush terminal and Belmont 
Park, and the Rockaway Beach division, 
between Woodhaven Junction and Rocka- 
way Park. The equipment of this latter 
division has also been extended to enable 
electric operation via Far Rockaway to 
Valley Stream. 

A study of the traffic conditions to be 
met by the electrical equipment upon these 
divisions resulted in a preference for sub- 
station sites at Woodhaven Junction, East 
New York, Flatbush avenue, Rockaway 
Junction and Hammel. These were ulti- 
mately selected as permanent substation 
locations, except that Grand avenue, about 
one mile out from the terminal, was later 
on substituted for Flatbush avenue. 

Two portable substations were also pro- 
vided as the most economical method of 
-supplying current for the very heavy peri- 
odic traffic to and from the Metropolitan 
` race track, south of Jamaica, and the new 
Belmont Park race track, about five miles 
east of Jamaica. These loads occur for 
two hours each day for periods of two 
weeks, twice a year. 

The portable substations consist of 
1,000-kilowatt rotary converter outfits, 
complete with transformers and switch- 
board, each mounted in a heavy steel box 
car. A lightly constructed house, built 
of structural steel and enclosed with ex- 
panded metal and concrete, is provided at 
each site to enclose the terminals and 
shelter the portable apparatus when in use. 
From Rockaway Junction substation, one 
branch of the high-tension transmission 
line is run to the portable substation ter- 
minal house built at Belmont Park, and 
another to that at Springfield Junction. 

The topography of the system is such 
that Woodhaven Junction substation be- 
comes a natural distributing centre be- 
tween the power-house and the other sub- 
stations, and it was therefore decided to 
make it the objective point of a main 
power transmission trunk line which 
should bring directly to it the entire out- 
put of the power station for distribu- 
tion among the substations. The problem 
of line construction was therefore to build 
a trunk line from the main power station 
to Woodhaven Junction, with two branch 
transmission lines running along Atlantic 
avenue between Grand avenue and Rocka- 
way Junction, with two subordinate 
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Long Island Railroad. 


By W. N. Smith. 


branches from Rockaway Junction to the 
two race tracks, and a third subordinate 
branch running directly south from Wood- 
haven to Hammel substation, across the 
Jamaica bay trestle. 

The impracticability of constructing 
high-tension overhead lines in thickly 
populated sections of Brooklyn and Queens 
required recourse to underground con- 
struction in two sections of the line, one 
of them comprising one and one-eighth 
miles of the main trunk line, from the 
power station to Dutchkills street, and the 
other on Atlantic avenue between Flat- 
bush terminal and Dunton, just west of 
Jamaica. Except where submarine cables 
were used, at the Broad Channel and 
Beach Channel drawbridges in the Jamaica 
bay trestle, the remainder of the transmis- 
sion line is of the overhead type of con- 
struction. 

The incoming trunk line circuits at 
Woodhaven Junction are distributed along 
a set of bus-bars called the “transfer bus,” 
and divided into sections from which the 
outgoing transmission circuits lead in 
various directions. It is possible by 
manipulation of the bus junction switches 
to operate these circuits separately or to- 
gether, from outlying substations all the 
way back to the power station. The same 
general arrangement is carried out in a 
smaller degree by similar transfer buses 
at East New York and Rockaway Junc- 
tion. 

The total mileage of conduit lines now 
in use is 9.09 and that of pole lines, 23.62 
miles, 

The duct line leading from the manhole 
directly outside of the Long Island City 
power station runs out Fourth street to 
West avenue, thence to Sixth street, which 
it follows to the railroad tracks. Thence 
it runs along near the northern edge of 
the railroad right of way to the arrester 
house at Dutchkills street. — 

This conduit line is constructed of sin- 
gle vitrified clay ducts eighteen inches 
long, with square holes three and thirteen- 
sixteenths inches inside measurement and 
walls three-quarters inch thick. They 
were designed especially for this construc- 
tion, and the ducts are seven-sixteenths 
inch greater in diameter than usual, in 
order to facilitate the installation of the 
three-conductor high-tension cables, which 
are nearly three inches in diameter. 

The ducts are laid in cement mortar 


in such a way as to break joints in all 
cases and are surrounded on the top, bot- 
tom and sides by a covering of concrete 
four inches thick, composed of one part 
Portland cement, two and one-half parts 
of sand and five parts broken stone. The 
ducts are arranged three wide and six 
high. : 

Manholes for drawing in and splicing 
the cables are located 400 feet apart on 
straight work and a shorter distance on 
curves. The standard manhole for straight 
line work is eight feet long, four feet 
wide and six and one-half feet high inside 
dimensions. The corners are cut off so 
that a horizontal section of the manhole 
resembles an elongated octagon. The side 
walls at the bottom are twelve inches thick 


and at the top six inches thick, reenforced 


with expanded metal. The manholes are 
built of concrete having a composition 
the same as that surrounding the ducts. 
An opening at the top is twenty-five inches 
square, and is closed by two covers, the 
inner one of which can be locked, clamped 
and packed gas tight if found desirable. 
Where, as sometimes happens, it was nec- 
essary to locate a manhole underneath the 
railroad tracks, it was strengthened by 
inserting additional I-beams in the roof. 
When the conduit line was placed between 
the edge of the right of way and the tracks, 
the limited space available made it neces- 
sary to change the shape of the manholes, 
which was done by making the side away 
from the tracks perfectly straight and 
about on a line with the outside row of 
ducts. The interior arrangement was in 
every case such that cables could be spliced 
and carried across from one duct to an- 
other without introducing any sharp bends 
or leaving the cables unsupported. 

The underground high-tension cables 
are of the three-conductor type, each con- 
ductor having a cross-section of 250,000 
circular mils and being composed of thir- 
ty-seven copper wires. Each conductor is 
covered with a wrapping of impregnated 
paper seven-thirty-seconds-inch thick. The 
interstices between the insulated strands 
are then filled in with jute insulation and 
another layer of seven-thirty-seconds-inch 
thick paper insulation is wound over the 
entire group. The outside sheath is nine- 
sixty-fourths-inch thick, and is composed 
of lead with about one and one-half per 
cent of tin added. The completed cable is 
two and seven-eighths inches outside di- 
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ameter. Each length of the cable was test- 
ed at the factory by applying 30,000 volts 
between each pair of conductors, and be- 
tween each conductor and the sheath; and 
after the cable was installed in the ducts 
and jointed up ready for service, it was 
again tested by applying between each 
pair of conductors 30,000 volts, and be- 
tween cach conductor and the sheath 27,- 
000 volts for a period of thirty minutes. 

At each end of every high-tension cable 
there is sweated on a. spun brass end- 
bell, which is filled with “No. 67” G. E. 
compound, to properly seal the ends of the 
cable and prevent injurious static dis- 
charges. The end-bell is about seven and 
three-quarters inches in diameter and 
about seven inches high. The three con- 
ductors are brought out separately through 
a wooden head in the end-bell, after being 
wrapped with varnished cambric tape, and 
are surrounded by micanite tubes to give 
additional insulation. 

At the drawbridges in the Jamaica bay 
trestle, the cables are of the armored sub- 
marine type, and the conductors are in- 
sulated with seven-thirty-seconds of an 
inch of rubber around each strand with 
another seven-thirty-seconds of an inch of 
rubber around the group of three. This 
insulation is composed of thirty per cent 
pure Para rubber and is covered with a 
sheathing nine-sixty-fourths of an inch 
thick, and composed of lead with about 
one and one-half per cent of tin added, 
and over this is an armor of No. 4 B. & S. 
galvanized iron wires laid spirally on the 
outside of the lead covering with a thin 
layer of jute between the lead and the 
armor. There are two such cables at each 
drawbridge. 

The high-tension cables are located in 
the lower portion of the conduit system, 
wherever possible, with the idea of sepa- 
rating them from any other cables for 
different purposes which may be installed 
subsequently. They are carried around 
the sides of the manholes in racks. The 
minimum radius of bend in this type of 
cable is eighteen inches. Where exposed 
in the manholes and at the substation ter- 
minals, the cables are wrapped with a lay- 
er of hard-rolled asbestos mill board one- 
eighth-inch thick, and outside of the as- 
bestos mill board there is a wrapping of 
asbestos listing two inches wide, laid on 
until it averages three-eighths inch thick. 
The whole is then wrapped with galvanized 
iron tape one-sixty-fourth of an inch thick 
and one-half of an inch wide, laid on with 
edges overlapping. At each manhole there 
is a strip of sheet copper sweated on to 
the lead sheath and brought out through 
the wrappings to allow of grounding the 
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cable should it be necessary to protect it 
from electrolysis. 

The high-tension cables were all manu- 
factured by the General Electric Company, 
and all except the submarine cables were 
drawn in, jointed and installed complete 
and ready for operation by the same com- 
pany. There is in all about’ twenty-five 
miles of high-tension underground cable 
installed, besides 0.418 mile of armored 
submarine cable. 

Wherever the underground cable scce- 
tion of the transmission line is joined up 
with the overhead system, lightning ar- 
resters and choke coils are installed, suit- 
able houses being provided to shelter this 
apparatus, there being one on the main 


on ey > 
oe 


“> 
: 


“ERG pa 
7 3 - 


oe A 


3 ag 
eS 


one) AND 


Vol. 48-—No. 23 


house is thirty-three feet six inches in 
length, seventeen feet six inches wide and 
thirty feet six inches high inside, and is 
constructed of brick with a concrete floor 
and roof. Steel beams supporting the ap- 
paratus extend to the outside of the build- 
ing, forming a series of racks for the sup- 
port of the transmission cables which are 
lead ended upon them. The arresters are 
all provided with knife switches, so that 
they can be readily disconnected from the 
circuit. A choke coil is also provided in 
series with each main circuit, and an- 
other knife switch between the choke coil 
and the cable bell, enabling the cable to 
be entirely disconnected from the overnead 
line. Wood has been entirely omitted 
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. Lona lsLaANnD RAILROAD ELECTRIFICATION — ARRESTER HoUsE AT DUTCHKILLS STREET. 


transmission line at Dutchkills street, 
Long Island City, and another at Dunton, 
on the branch line running east of Wood- 
haven. Smaller houses were also provided 
for the same purpose at the two draw- 
bridges. 

The house at Dutchkills street is a 
brick structure, at present containing room 
suflicient for eight outgoing overhead cir- 
cuits, which leave the house four on a 
side. The general design of the trans- 
mission line is such that the circuits on 
one side of the poles can be shut down 
for repairs without shutting down those 
on the other side, and this idea was carried 
out in the construction of the arrester 
house, so that there would be no confusion 
possible between live and dead conductors 
whenever it might become necessary to do 
any repair work on the line. The arrester 


from the construction of this arrester 
house, making it fireproof. The incoming 
cables are carried through the floor by 
means of ducts reaching to the last man- 
hole in the conduit line, and are arranged 
along the wall, running through switches 
and through the choke coils to the various 
outlets along the various portions of the 
outside walls. The arresters are mounted 
on either side of the steel framework in 
the centre of the building, and the ground 
connections all run to a single ground lead 
consisting of five and one-half square feet 
of copper plate buried in the ground be- 
tween layers of crushed coke. The ar- 
resters are of the Westinghouse low-equiva- 
lent type. mounted on marble slabs, which 
in turn are carried upon porcelain insu- 
Jators. 

The outgoing cables on each side are 
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anchored on a strain pole after leaving 
the racks upon the sides of the building, 
which in themselves are not intended to 
carry the longitudinal stresses of the over- 
head cables. 

The opening in the side of the house 
through which the cables run are eighiven 
inches square, enclosed by two glass plates 
three-eighths of an inch thick and sepa- 
rated five inches with two and one-half- 
inch holes in the centres, through which 


the cable passes without touching the glass. - 


A thin disc of brass two and one-haif 
inches in diameter js attached to each 


wire midway between the glass plates, 
and thus prevents the direct access of rain 
Standard 


or snow through the openings. 
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foundation. The method of entrance of 
wires is similar to that above described 
and the strains of the overhead line are 
taken by a separate anchorage composed 
of four poles braced together, forming a 
stiff wooden tower which carries the longi- 
tudinal strains of the line without guying. 
The pile foundation is protected from ice 
by clusters of fender piles suitably located 
around them. There are two of these 
houses at Broad Channel and one for the 
north side of Beach Channel, as the south 
end of the submarine cable at the latter 
place after passing to the shore runs 
through ducts directly to Hammel substa- 
tion, which is only a few hundred feet 
from the drawbridge. 
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Park, because of the rather exceptional 
height at which the cables have to be car- 
ried to clear other wires, but from Ozone 
Park to Hammel they are of wood. 

The steel poles are of various sizes to 
meet differing conditions. They are all 
designed to carry twenty-four 250,000- 
circular-mil cables on their upper portions, 
and underneath them an additional load 
of eight 500,000-circular-mil low-tension 
cables, which local regulations require to 
be at least twenty-five feet above the 
ground. The spans between steel poles 
average 150 feet in length, except where 
turning corners or carrying the cables 
over railroad tracks. The poles, when 
fully loaded as above, are able to carry 
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straight line insulators are used for sup- 
porting the bare wires inside of the build- 
Ing. 

A similar house to the foregoing is lo- 
cated at Dunton, where the branch trans- 
mission line running eastward from Wood- 
haven is changed from conduit to over- 
head construction. The design of this 
house and the arrangements of the appa- 
ratus inside it are identical with the one 
above described, but with capacity for six 
circuits instead of eight. 

At the drawbridge channels in Jamaica 
bay three houses are provided to shelter 
similar apparatus. These each consists 
of a steel framework covered with expand- 
ed metal and concrete side walls and a 
“corrugated copper roof resting upon a pile 


There are two general divisions of the 
overhead construction, the trunk line be- 
tween Dutchkills street and Woodhaven 
Junction and the branch lines between 
that point and the other outlying substa- 
tions. The trunk line is built of steel 
poles and the branch line between Dun- 
ton and Rockaway Junction, through 
which the latter substation and two por- 
table substations are fed, and upon which 
the circuits to stations not yet constructed 
may eventually run, is also equally im- 
portant with the trunk line and is there- 
fore built of steel. From Rockaway Junc- 
tion the branch pole lines to the separate 
outlying substations are of wood. From 
Woodhaven Junction south the poles are 
of steel to the southern outskirts of Ozone 


safely a weight of 4,500 pounds of cable. 
The steel poles are built of four corner 
angles, connected together by angles and 
plates forming a lattice type of construc- 
tion. They are tapered uniformly to the 
top on two sides and to within about 
seven and one-half feet of the top on the 
other two sides, the taper being three- 
eighths inch per foot. This taper is uni- 
form to the bottom of the pole, and is the 
same for all lengths of poles. The tops 
are in every case six by eleven inches. At 
the bottom the corner angles are tied to 
a base composcd of plates and channels 
through the corners of which the four 
anchor bolts pass. This forms a sort of 
box construction around the base of the 
pole, and greatly increases its stiffness 
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and stability. This type of construction 
enables a foundation to be built and the 
anchor bolts set at any convenient time 
independent of the delivery of the poles. 
This permits the most desirable degree of 
flexibility in the organization of the pole- 
setting force, thus dividing it into prac- 
tically two separate gangs, neither of 
which is hampered by the movements of 
the other. 

The standard poles are made in four 
lengths, increasing by five feet from 
thirty-nine feet to fifty-four feet in length, 
the thirty-nine-foot pole being the stand- 
ard, the other lengths being only used 
where necessary. 

The poles are designed to withstand a 
wind pressure at right angles to the line 
corresponding to a wind velocity of 100 


miles per hour. This was calculated from | 


data obtained in the Berlin-Zossen high- 
speed railway tests, which showed the 
pressure on a flat surface due to a wind 
velocity of 100 miles per hour to be about 
twenty-seven pounds per square foot, which 
applies to the flat surfaces of poles and 
cross-arms. For the projected area of 
cylindrical conductors one-half of this 
value or thirteen and one-half pounds per 
square foot was the factor used for the 
above wind velocity. 

Besides the standard poles above de- 
scribed, designed to meet the ordinary con- 
ditions, an extra heavy pole was designed 
in three lengths. This type is called the 
strain pole and is used for offsets up to 
thirty-two and one-half feet for turning 
sharp corners, or for anchoring the line 
at special points. These poles are similar 
in design to the standard poles, but the 
taper is uniformly increased to one-half 
of an inch to the foot, and all four sides 
taper uniformly all the way to the top, 
which is eight and one-half by. twelve 
inches. 

The wooden poles are of two kinds: 
chestnut, which is the standard for or- 
dinary work, and creosoted yellow pine, 
which is used only along the trestle over 
Jamaica bay. The chestnut poles are 
forty-five, fifty and fifty-five feet in length 
and twenty-five inches in circumference 
at the top. The creosoted poles are from 
sixty to eighty feet long, with the same 
dimensions at the top, and treated with 
fifteen pounds of dead oil of coal tar per 
cubic foot of timber. Creosoted poles are 
all set fifteen feet into the bottom of the 
bay by means of a water jet. They are 
all set so as to have the tops thirty feet 
above the rails and are located far enough 
away on one side of the trestle to obviate 
any interference with the wires on the part 
of the pile driver that is used to renew 
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the piles of the trestle bridge. These 


poles were braced to the trestle with creo- 


soted yellow pine timber. 
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with one coat of asphaltum paint. The 
method of attaching them to the steel 
poles has already been described. On the 


Lone ISLAND RAILROAD ELECTRIFICATION—MAIN OVERBEAD LINE NEAR WOODHAVEN 
JUNCTION, 


The total number of steel poles em- 
ployed is 37%, of chestnut poles 490 and 
of creosoted yellow pine poles 264. 


wooden poles they are gained one inch 
into the pole and held by one three-quar- 
ter-inch through bolt with two-inch square 
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The cross-arms are of yellow pine five by 
six inches cross-section, housed on top to 
a twelve-inch radius, and they are painted 


washers. Bracing, though unnecessary on 
the steel poles, was effected in the case 
of wooden poles by angle iron braces made 
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in one piece of two by two by one-quarter- 
inch angle bent into V-shape. For stand- 
ard steel poles the arms are seven and 
nine feet long. For steel strain poles they 
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in practice, and application has been made 
by the inventor, W. N. Smith, for a patent 
covering the design. 

The straight line insulators are six and 
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are seven feet ten inches and ten feet six 
inches. 

The insulator pins consist of malleable 
iron castings clamped to the cross-arms by 
means of U-bolts threaded through the 
body of the pin and held by a plate fitting 
over the U-bolts and against the cross- 
arm. This type was first used on this 
transmission line and represents a new de- 
parture in pin design, inasmuch as by 
its use all boring of the cross-arm is avoid- 
ed. The strength of the cross-arm is main- 
tained and the depreciation resulting from 
entrance of moisture through holes bored 
in the arm from top to bottom is obviated. 
The form of pin used is also of much 
greater strength than is possessed by a 
pin in which the bending moment where 
it enters the arm has to be met by small 
cylindrical cross-section, which in case of 
the iron pin is sometimes not more than 
three-quarters of an inch in diameter and 
in a wooden pin one and one-half inches 
to two inches. The strongest part of this 
pin is at the base, where it joins the cross- 
arm. 


This pin has proved highly successful 
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less conspicuous. They are designed par- 
ticularly for the conditions here imposed 
and were furnished by R. Thomas & Sons. 
The pin and insulator together carry a 
250,000-circular-mil cable six and one- 
half inches above the cross-arm. The ties 
are made of ordinary soft copper wire, 
tied on top. 

The strain insulators are of the “spool” 
type and made in one piece seven and 
one-half inches in diameter and eight 
inches high. ach strain insulator has 
two petticoats, one above and one below 
the point where the wire is attached. A 
one and one-eighth-inch by. twelve-inch 
steel pin is cemented in the centre of the 
insulator, and this steel pin rests in sockets 
at the top and bottom which are firmly 
clamped by U-bolts to the cross-arms. 

The transmission cables are of 250,000- 
circular-mil stranded copper and are fast- 
ened to the insulators with ties of No. 6 
copper wire three feet long. Splices were 
made by cutting back the core of the 
cable and wrapping the outer layers of 
strands around the abutting cables, after 
the manner of the ordinary Western Union 
splice. All the joints were soldered. Where 
jumpers were used to lead into substa- 
tions or arrester houses, the ordinary half 
connection joint was made and carefully 
soldered. 

The total amount of overhead trans- 
mission cable erected is 62.03 circuit miles, 
or 186.09 miles of cable. This cable was 
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one-half inches in diameter and five inches 
high, made of porcelain, in two parts ce- 
mented together. The insulators are col- 
ored with a brown glaze to render them 


furnished by the Standard Underground 
Cable Company. 

No low-tension cables were required for 
the initial installation except to connect 
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up isolated sections of third rail where it 
became necessary to break the third rail 
at switches and crossings. There are, 
therefore, no low-tension cables on the 
poles at present, but when installed they 
will be carried upon heavy porcelain top 
groove insulators and pins of the same 
general type as described above. 

Wherever the power transmission cir- 
cuits cross the highways or railroad tracks 
special precautions are taken to ensure 
against the possibility of a cable faliing 
off a cross-arm and hanging down in po- 
sition to endanger passing traffic. At 
such points the spans are shortened as 
much as possible. In some cases an extra 
straight line pole is used in the line and 
at other points a strain pole is placed on 
each side. Wherever the wires cross other 
electric circuits the high-tension wires are 
carried above the others, as their large 
size and strong mechanical supports make 
them less liable to fall upon others than 
would be the case if their positions were 
reversed. At all crossings and over sta- 
tion platforms, and on the inside of curves, 
vertical angle irons, called “retainers,” are 
bolted to the ends of the cross-arms, so 
that in case of the insulator breaking or 
cross-arm burning off the wire can not fall 
any distance away from its normal posi- 
tion. 

After the line was finished the railroad 
company installed a telephone line, which 
is carried on the same poles that support 
the power circuits and connects the power- 
house with all the substations. It also has 
instruments connected to it and mounted 
in boxes at intervals of about 2,000 fect, 
which are used by the men patrolling the 
line. 

At the Woodhaven and Rockaway Junc- 
tion substations special terminal poles or 
racks are provided to distribute the over- 
head circuits along the face of the build- 
ing parallel to the high-tension switching 
galleries in such a manner that the dispo- 
sition of the cables after entering the 
building will be most convenient. 

A study of the equipment clearances 
pointed to the necessity of locating the 
third rail with its centre twenty-seven 
inches from the outside of the gauge line 
of the running rail and its top at a height 
of three and one-half inches above the 
top of the track rail. After considering 
a great variety of designs, both of rails 
and contact shoes, it was decided to adopt 
the top contact type which is now almost 
universally employed. In order to best 
combine the qualities affording protection 
to emplovés and immunity to weather 
troubles, it was decided to provide a hori- 
zontal type of guard extending directly 
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over the rail, requiring the use of the slip- 
per type of contact shoe. With this type 
of contact rail a tee section was naturally 
adopted on account of its stability. The 
location of the contact rail with reference 
to the track was also governed by the 
fact that it could not be placed much far- 
ther away from the track rail without 
interfering with bridge gussets and other 
fixed objects, while, if placed higher, the 
guard would be interfered with by fifty- 
ton hopper-bottom steel coal cars when 
heavily loaded. 

The rail used for most of the con- 
struction is & modified tee shape weighing 
100 pounds to the yard in thirty-three-foot 
lengths. The section is four inches nigh, 
with a head three inches wide, bottom 
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three-quarters by three and three-quarters 
inches. They were rolled especially for 
the third-rail section adopted, and, as they 
are not subjected to unusual strains, 
were made of the minimum weight suit- 
able for a third-rail fastening. The un- 
usual breadth of the base of the rail allows 
ample space between the splice bar and the 
edge of the flange to accommodate the 
head of the compressed type of rail bond. 
On the seventy-pound and sixty-pound 
rails such was not the case, and the splice 
bars were notched out to accommodate 
the bonds. 

The contact rail is supported every ‘en 
feet on vitrified clay insulators set on ex- 
tra long ties. The insulator consists of 
a cylindrical piece of vitrified clay with 
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flange six inches wide and web one and 
one-half inches thick. 

The rail is of extra soft steel, as will 
be seen by the following analysis: carbon, 
0.08; silicon, 0.074; phosphorus, 0.074; 
sulphur, 0.029; manganese, 0.022. 

The resistance of the sample in the 
above analysis is by measurement for a 
100-pound section, equivalent to 1,650,000 
circular mils of copper. 

All of the main line tracks on the cele- 
vated line are provided with this 100- 
pound third rail, excepting about seven 
and one-half miles, which are fitted with 
seventy-pound standard relaying T rails. 
For sidetracking and unimportant spur 
work sixty-pound relaying rails were uscd. 

Splice bars are of rolled steel eighteen 
inches long, with four holes carrying bolts 


a beveled flange projecting at the base and 
& two-inch hole through the centre to aid 
in manufacture. A malleable-iron ring 
having two projecting lugs and holes in 
cach lug for lag screws fits over the flange 
at the base of the insulator, two lag screws 
being used to fasten it to the tie. Resting 
on top of the insulator is a malleable- 
iron cap which projects down over it for 
a distance of one and one-eighth inches . 
and has two ears one and one-quarter 
inches long projecting upward. The rail 
rests on top of the cap between the ears. 

The end approach blocks and inclines 
for lifting the third-rail shoes are of cast 
iron. Two lengths are used, one being 
five and one-half feet long and used on 
main line tracks where the shoes must 
be raised and lowered at high speed; 
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while the other, which is two and one- 
half fect in length, is used only on spur 
track and sidings. The approach blocks 
are attached to the end of the rails by 
the regular splice plates and are supported 
on standard third-rai] insulators at their 
outer ends. 

The third-rail joints are bonded by 
laminated copper foot bonds with plug 
terminals, of Mayer & Englund manufac- 
ture. They are varving sizes, according 
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cross-overs incidental to a station terminal 
or junction necessitate dividing it into 
sections that can be easily isolated from 
the remainder of the third rail should 
emergency require. There are, therefore, 


no low-tension cables running along the - 


tracks to reenforce points distant trom 
the substations, but the frequency of high- 
way grade crossings and track switches 
and crossovers requires the frequent in- 
terruption of the third rail. To maintain 
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side of the lead there is a layer of pre- 
pared paper and two layers of jute wound 
on spirally in opposite directions and thor- 
oughly impregnated with asphalt. The 
ends of the conductors are connected to 
the third rail by having sweated upon 
them special brass terminal lugs, cach lug 
having sockets for four £00,000-circular- 
mil flexible cables. Short cable bonds, 
each with a copper plug terminal drop 
forged on one end, are soldered into the 
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to the weight of the rail to which they 
are applied, 300,000, 350,000 and 400,000- 
circular-mil sizes being employed. 

The third rail is frequently interrupted 
by highway crossings and switches, and at 
such places underground cables are pro- 
vided to maintain its electrical continuity. 

As at present installed the third-rail 
system is not fed in separate sections from 
the substations, but is treated as a von- 
tinuous conductor between substations, ex- 
cept where the number of switches and 
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its electrical continuity at such places 
underground jumper cables are pro- 
vided. | 
These cables are in three sizes, 500,000 
circular mils, 1,000,000 circular mils and 
2,000,000 circular mils. The cable is in- 
sulated with varnished cambric four-thir- 
ty-seconds of an inch thick which is cov- 
ered with a lead sheath one-eighth of an 
inch thick for the 1,000,000 and 2,000,- 
000 circular mils and three-thirty-seconds 
for the 500,000-circular-mil cable. Out- 


socket, and after pigtailing these terminals 
to provide flexibility the plug terminals 
are compressed into holes in the base of 
the rail. The number of bonds used in 
each case varies with the size of the cable, 
being four for the 2,000,000-cireular-mil 
cable, two for the 1,000,000-circular-mil 
cable and one for the 500,000-circular-mil 
cable, in which case the bond is soldered 
by means of an ordinary sleeve connection 
to the cable. 

All cables for third-rail connections were 
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furnished by the General Electric Com- 
pany. 

The Stillwell-Slater type of guard was 
adopted for the third rail; it consists of 
vellow pine plank one and seven-eighths 
inches thick, seven inches wide, placed 
above the rail with two and one-half-inch 
clear space between the top of the rail 
and the underside of the plank. The 
edge of the plank nearest the track extends 
seven-eighths of an inch beyond the line 
of the third-rail head and is beveled back 
to give the necessary clearance for running 
equipment. Each plank has a saw cut 
three-eighths of an inch deep in the mid- 
dle of the underside to prevent warping. 

At the drawbridges in the Jamaica bay 
trestle the third rail is interrupted, and 
to maintain this continuity three sub- 
marine cables are installed, one for each 
third rail and one as a spare. These cables 
consist of 2,000,000-circular-mil copper 
core insulated with four-thirty-seconds of 
an inch of thirty per cent Para rubber en- 
cased in a lead sheath one-eighth of an 
inch thick, and armored with one layer 
of No. 4 B. & S. galvanized-steel wire laid 
on spirally with a layer of jute covering. 

The short length of third rail on the 
drawbridge is connected by brass contact 
shoes, which make connections at each end 
of the draw when it is closed. 

The cables connecting the third rail with 
the substations are all of 2,000,000 circular 
mils, and connections are made directly 
in front of the substations. In some cases 
these short feeders are located in conduit 
and in other cases laid directly in the 
ground in the manner above described for 
the crossing jumpers. Such cables, when 
laid in ducts, are insulated with five-thirty- 
seconds of an inch of paper, covered with 
a layer of sheathing one-eighth of an inch 
thick. 

Near each substation the third rail is in- 
terrupted by a forty-foot gap. Should any 
section break down it is then impossible for 
a single car to bridge the gap between 
the live rail and the grounded one, thus 
avoiding the possibility of injury to the 
car wiring and equipment. The east and 
westbound tracks are in most cases sup- 
plied by a separate set of feeders and are 
not cross-connected except through the sta- 
tion bus-bars. Current can therefore be 
cut off from the section of either track 
lying between two substations simply by 
opening the proper feeder switches in the 
stations at each end of the section. 

In order that part of a section between 
two substations may be disconnected in 
case of emergency instead of requiring the 
whole section to be thrown out of service, 
1,600-ampere disconnecting switches are 
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installed at suitable intervals between sub- 
stations being cut into the third-rail cir- 
cuit, so that by opening any two of them 
the section between them can be cut out, 
though normally these switches are kept 
closed. They are generally located near 
the cross-overs to enable trains to switch 
around the opened section on the other 
track. The switches are of the quick-break 
knife-blade type and are located in wood- 
en boxes fastened to the third-rail guard. 
There are several very important places 
on the line where the arrangement of in- 
terlocking switches is such as to require 
special provision for cutting the third 
rail into sections. | Woodhaven, Ozone 
Park, Jamaica and Hammel are points 
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The problem of bonding the rail joints 
was solved by different methods on differ- 
ent portions of the line, depending largely 
upon the local conditions. The rails hav- 
ing been practically all laid when the work 
of equipment began, the type of joint plate 
then in position had much to do with the 
various types of bonds employed. 

A good deal of the bonding was done 
with laminated bonds of the soldered type, 
attached to the ends of each splice bar, re- 
quiring four bonds per joint. The bonds 
have a cross section of 486,000 circular 
mils and are one-fourth of an inch thick, 
and two inches wide composed of success- 
ive layers of copper ribbon. They were 
furnished by the Lord Electric Company. 
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where the arrangement of intersecting and 
side tracks is such as to require this special 
treatment. 

Both running rails of each track are 
used for the return circuit. On a consid- 
erable portion of the line an automatic 
block signal system is used requiring the 
use of both running rails for its operation 
so that a special method had to be used 
in order to allow the tracks to be used 
jointly as a power return circuit and for 
signal purposes. 
developed by the Union Switch and Sig- 
nal Company and employs alternating 
current for the operation of the signals. 
With the aid of a special arrangement of 
bonding the track is used for carrying 
both direct and alternating current. with- 
out the former affecting the latter. 


The signal system was 


In the tunnel sections cable bonds forty- 
five inches long spanning the splice bar 
and with terminals compressed into the 
rail webs were used. These are of 350,000 
circular mils cross section and three are 
installed per joint, as the rail is of 100- 
pound section. On the elevated portion 
of the line and on the Jamaica bay tres- 
tle, the guard rails which are fifty-six 
pounds per yard are bonded together and 
used as a part of the return circuit. The 
bonds used for these rails are also of the 
soldered type built up of copper ribbon 
and fastened to the side of the rail head. 
They have a cross section of 560,000 cir- 
cular mils per joint. 

Where the automatic block signal sys- 
tem is used, it is not possible to cross 
bond the running rails on account of the 
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disturbance in the signal system which 
would thereby be occasioned. On other 
portions of the line two 350,000 circular 
mils bonds of the plug terminal type were 
installed between the rails of the same 
track and between adjoining tracks at 
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intervals of about 1500 feet. A special 
arrangement was devised for cross bond- 
ing a portion of the line where the auto- 
matic block signal system is used. The 
cross connections only occur at the end of 
the signal blocks where the special induc- 
tive bonds are cut into each track rail. 
These inductive bonds serve to keep out 
signal current, but før the direct cur- 
rent, act exactly the same as the ordinarv 
bond, and maintain the continuity of the 
running rail. The cross connections be- 
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tween the tracks are made at these points, 
the inductive bonds being used in both 
tracks so that the signal system is not af- 
fected by the flow of current between 
them. 


At the two drawbridges in the Jamaica 
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bay trestle, the continuity of the return 
circuit is maintained by four 2,000,000 
circular mils rubber covered armored ca- 
bles at each crossing similar to those used 
for the third-rail circuit and connected up 
to the rails in like manner. 

The feeder connections between the 
track rai] and the negative bus-bar con- 
nections in the substations are 2,000,000 
circular mils bare tinned copper cable. In 
some cases these cables are buried directly 
in the ground without protection, while 
at others, they run in vitrified clay ducts. 

The completed overhead line was first 
put in service on April 27, 1905, and the 
third rail was first put in service about 
May 13, 1905. Regular operation began 
July 26,1905. The operation of the trans- 
mission line and the third rail have been 
remarkably free from interruptions of 
whatever nature, and have demonstrated 
their efficiency as a substantial and re- 
liable transmission system for a suburban 
railroad on whose regularity of operation 
thousands of people are daily dependent. 

The design and construction of the fore- 
going transmission system was carried out 


by Westinghouse Church Kerr & Com- 
pany, engineers for the Long Island Rail- 
road Company, and the entire work was 
under the direction of George Gibbs, 


chief engineer of electric traction of the 


Long Island railroad, subject to the ap- 
proval of an electrical committee, con- 
sisting of the chief operating officials of 
the road, with the president as chairman. 

i < 


New York City-Interborough 
l _ Railway. 


£ At. the. annual: meeting of. the New 
York City-Interborough Railway Com- 


pany, E. P. Bryan was elected a director 
to: succeed J. J. Rollins, and Herbert H. 
Vreeland, to succeed D. W. McWilliams. 
The following directors were reelected for 


the ensuing year: Arthur Turnbull, An- 
drew Freedman, Alfred Skitt, W. G. Oak- 
man, Cornelius Vanderbilt, Robert C. 
Wood and W. J. Fransioli. The board 
elected the following officers: president, 
Alfred Skitt; vice-president, Andrew 
Freedman; secretary, H. M. Fisher; treas- 
urer, D. W. McWilliams. 
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Visiting Engineers to Attend Opening 

of Electrotechnical Laboratory 

in London. 

Mr. R. B. Haldane, the British secre- 
tary of state for war, will open on June 
25 the buildings which have been added 


to the National Physical Laboratory for 
electrotechnical and photometric work. 
This is the first day of the tour of the 
members of foreign societies received by 
the Institution of Electrical Engineers of 
Great Britain, and they will be invited 
to attend the ceremony. 
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HEAT TESTS ON ALTERNATORS.’ 
BY SEBASTIAN SENSTIUS. 


Every electrical factory occasionally 
produces an alternator of a size which does 
not admit of a heat test under normal con- 
ditions of operation, unless there happens 
to be another alternator of about the same 
capacity and voltage entering the testing 
floor at the same time. 

In such a case the testing engineer has 
to resort to methods of tests which require 
a supply of energy approximately equal to 
the losses under normal operating condi- 
tions. Among those generally applied, 
Mr. B. A. Behrend’s apparently is the sim- 
plest. It merely consists in short-circuiting 
the stator winding and in opposing one- 
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half of the field winding to the other, 
each half being separately excited. The 
separate excitation makes it possible to 
limit the unbalanced flux to an amount 
sufficient to circulate the current through 
the stator winding. Numerous tests have 
proved that vibrations due to the unbal- 
anced flux are practically harmless.” 

It is unfortunate that the test just 
described may be applied only on alter- 
nators with more than eight poles, eight 
being the lowest limit. And since the 
modern alternator design points toward 
the adoption of a few number of poles 
(turbo-alternators) it becomes imperative 


1A paper presented at the Twent -third Annual Con- 
vention of the American Institute of Electrical Engineers, 
Milwaukee, Wis., May 28-31, 1906. 


? Traps. Int. El. Congress, St. Louis, 1904. p. 628. 
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to find new ways of testing adapted to 
these cases. 

The writer presents herewith a series of 
methods developed by him as substitutes 
for full-load heat tests; they are all based 
on the assumption that the short-circuit 
test offers the data to predetermine in 
a sufficiently accurate way the regulation 
of an alternator, and also its normal ficld 
current and flux. 

Referring to Fig. 1 and Fig. 2: 

A. Calculated armature reaction in 
terms of the field current. 

L. Induction drop, assumed to be con- 
stant for all power factors. 

R. Resistance drop. 

V. Terminal voltage. 

E. Induced voltage. 
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F. Field excitation to generate E. 
Fa. Actual field excitation cos œ — 
power factor. 

Under normal running conditions the 
temperature rise in the field coils is caused 
by the field current F a. Barring from 
consideration the increased iron loss in the 
armature teeth, caused by a distortion of 
the main flux by the transverse ampere 
turns, we may sav that the iron loss under 
normal running conditions equals the loss 
produced by the flux excited by F am- 
peres in the field coils. Now with most 
of the methods enumerated hereinafter to 
obtain normal losses in the stator copper, 
there will be no armature reaction involv- 
ing an excitation with F a amperes to 
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obtain a flux corresponding to only F am- 
peres on the no-load saturation curve. 

Connection of the Field Coils—To over- 
come tnis difficulty the author devised the 
following disposition for the field coils, 
Fig. 3. 

Field cotls of the saine polarity are con- 
nected in series. Two sets of field coils 
are obtained thercby. Send through one 
set, f. i. s. $., the normal field current F a, 
through the other set, 2 F — F a amperes. 
The average excitation corresponds to 
(Fa +? F— Fa) :2 = F amperes, 
producing the voltage Ki. The tempera- 
ture rise is to be taken on the coils ira- 
versed by F a amperes. 

Now it is a question whether the com- 
plication of the field connections is justi- 
fied by the results obtained, The author 
believes that the temperature rise can be 
gotten with almost as great accuracy by 
not changing the field connections, by 
sending F amperes through the coils and 
multiplying the observed temperature rise 
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Armature Coil Connections—The prin- 
ciple of the tests to be described, consists 
in bringing current into the armature 
winding at such points that no induced 
electromotive force has to be overcome. 
This suggests the use of either direct or 
alternating currents to obtain the normal 
heating in the stator winding. 

Three kinds of windings are to be con- 
sidered: the first is represented in Fig. 
44, a single-phase winding; every coil con- 
sists of turns of insulated parallel con- 
ductors, the ends of which are separately 
connected to the ends of parallel conduct- 
ors of other coils. 

It is a question whether such connection 
has ever been made, on account of the high 
cost of winding. Jfowever, its application 
to the first machine of a new size is justi- 
fiable, provided such machine is of a large 
capacity, and of a small number of arma- 
ture coils. In case of a small number of 
armature coils the conductors have to be 
subdivided in order to reduce the eddy 
current in the copper. Its) application 
enables us to make a heat test equivalent 
to a full-load test, simply by supplying an 
amount of energy equal to the full-load 
copper losses in the armature winding. 
The full-load current, either direct or al- 
ternating, enters the winding at the termi- 
nal a and leaves it at b. Now, since in 
each coil the direction of the current in 
one conductor is opposed to that in the 
other, the resultant magnetizing effect of 
the armature is nil. The fields being ex- 
cited, the voltage can be measured be- 
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tween a or b and e. Diagrammatically, 
the connection is represented by Fig. 4, 
which, suggesting a U, will be hereinafter 
referred to as the U-connection. 

The next winding to be considered is 
the double-layer winding. Every double- 
layer winding can be transformed into a 
two-laver circuit winding (Fig. 5, circuits 
a—c and b—c) by opening one connection 
per phase. The current enters at a and 
leaves at b. The voltage is measured be- 
tween a or b and c. Each slot will be 
found to have two equal volumes of cur- 
rent going in opposite directions. The 
magnetizing action of the current is nil, 
and this case thus is similar to that of Fig. 
da. For this reason the connection may 
be referred to also as the U-connection. 
Whereas on the one winding (Fig. 4a) 
the voltage applied on the terminals a and 
b is about the same for direct as for al- 
FIG 6 
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ternating current on the other (Fig. 5) 
the direct-current voltage differs from the 
alternating-current voltage. We readily 
see that the resultant self-induced flux 
practically is zero in the slots; but it has 
its full value on the end connections (Fig. 
5) so that the alternating-current voltage 
must be greater than the direct-current 
voltage for the same current intensity. 
The third winding, a single-layer wind- 
ing with turns of single conductors, is 
represented in Fig. 6. By loosening one 
connection per phase, this winding can be 
transformed inio one shown in Fig. ¢. 
The current enters the winding at a and 
leaves it at b. The voltage can be meas- 
ured between cither a or b and c. Dia- 
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grammatically, the connection is repre- 
sented by Fig. 7B, and will be referred to 
as the Z-connection. Jt is immaterial 
whether direct or alternating current 1s 
employed; any current traversing the Z- 
connection produces a field shown in Fig. 
8. Now, in the case of the direct current, 
the armature field is stationary with refer- 
ence to the stator iron and causes an 


alternate weakening and strengthening of- 


the revolving field poles. These fluctua- 
tions generate alternating electromotive 
forces in the field coils and they might 
cause a breakdown of the field-coil insula- 
tion. The armature flux, stationary with 
respect to the armature iron, alternately 
faces a pole face and an interpolar space ; 
that is, two media of different magnetic 
conductivity. One consequence is a fluctu- 
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alion of the armature flux, and a genera- 
tion of alternating currents of double the 
frequency or rotation, short-circuited on 
the commutator of the current-supplying 
dynamo. A second consequence is a 
fluctuation in the driving torque of the 
revolving field, which sets up the vibra- 
tions in the whole structure. A third 
consequence is the generation of rather 
large eddy currents in the whole magnetic 
circuit, which inerease the temperature 
rise above that of the alternator operating 
under normal conditions. 

The originator of this test, Mr. R. Gold- 
schmidt,? maintains, however, that the 
method has been tried with suecess on the 
testing floor of Messrs. Kolben & Com- 
pany, Prague, Bohemia. 

1 See E. L. T. Heft 34, August 22, ‘UI. 
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Entirely different phenomena are ob- 
tained by the use (in the Z-connection) of 
alternating currents of the frequency of 
rotation. The flux represented in Fig. 8 
fluctuates in time-phase with the rotation 
of the rotor field and causes a weakening 
of one-half of the rotor field and a 
strengthening of the other half. By send- 
ing through the first half more excitation 
current than through the second half, it 
is possible absolutely to correct the unbal- 
anced field. 

A polyphase armature, the phases of 
which are independently Z-connected, and 
independently supphed with currents from 
a polyphase source, would generate a re- 
volving flux in strength, stationary with 
respect to the rotor field, weakening one- 
half of the latter and strengthening the 
other half. The field-weakening stator 
winding is a generator winding. The field- 
strengthening winding is a synchronous-, 
motor winding. Because the ratio of re- 
sistance to the inductance of the windings 
is always very small, the current supplied 
will be in quadrature with the electro- 
motive force of the source, and œ being 
the phase difference between the latter and 
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the alternator electromotive force cos 
(90 — ¢) is the power factor of the load 
of the generator winding. It is seen that 
any load with any power factor can be 
secured with Z-connected armature. For 
$ = 0, cos (90 — $d) = 0, and the 
source of supply may be the generator 
itself, as will be shown farther on. 
Reversing the funetions of armature 
and field; that is, retaining the connec- 
tions in Fig. 6, short-circuiting the stator 
winding and bucking one-half of the field 
coils against the other, yields the well- 
known Behrend split-field test. In this 
case the resultant field remains unbalanced 
for an amount equal to that necessary to 
generate the electromotive force, whieh 
forces the current through the stator wind- 
ing. With a Z-connected armature wind- 
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ing, and a pressure applied on its termi- 
nals a and b, the unbalanced in e excita- 
tion current equals the current required 
to overcome the armature back-ampere- 
turns, and it remains almost constant for 
a constant power factor and for all volt- 
ages between a or b and c. For a power 
factor equal to one, the unbalance is zero. 
With a split-field test the unbalanced 
excitation current equals the sum of the 
currents required to excite the unbalanced 
flux, and to overcome the back-amperc- 
turns, : 
The great simplicity of the split-field 
test for zero power-factor load, due to the 
absence of a foreign source of the load, 
is also found in what the author would 
term the split-armature test. Referring to 
Fig. 7a, it consists in paralleling the arma- 
ture coils by short circuiting a b, by re- 
taining the usual field-coil connections, - 
and, at last, by an unequal excitation of 
two halves of the rotor field. As in the 
split-field test an unbalanced flux is re- 
quired to circulate the current through the 
stator windings. Also, the unbalanced ex- 
citation current equals the sum of currents 
required to set up the unbalanced flux, and 
to compensate for the back-ampere-turns. 
It differs from the Mordey test in that the 
armature is split into halves. Apphed on 
generators with a small number of poles, 
both split-tests have the disadvantage of 
producing on the generator side of the 
rotor field, a temperature rise greatly in 
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excess of the rise under normal opera- 
tion, 

Loads with any power factor may be 
obtained with a split rotor field by con- 
necting the terminals of the winding in 
Fig. 6 to a foreign source of current, the 
electromotive force of which has a definite 
phase relation to the electromotive force 
generated in the alternator under test. 
Any unbalanced flux can be annulled, and 
the unbalanced exciting current is limited 
to that required to make up for the back- 
ampere-turns, 

As regards the iron losses, it is obvious 
that the split-armature test gives more 
accurate values than the split-field test, 
the smaller the number of poles. 

TEST CONNECTIONS. 
Figs. 94 and 9B show the general con- 
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nections of a U-connected single-phase al- 
ternator fed at equipotential points, by 
the direct-current dynamo D. On Fig. 9B 
the rotor, has the normal connections to 
the exciter, whereas on Fig. 9a it is con- 
nected according to Fig. 3. F F are the 
dynamos and exciter fields; R, a rheostat ; 
A, an ammeier, and V, a voltmeter. 

Figs. 10a, 10B and 10c show the arma- 
ture connections of a two-phase U-con- 
nected alternator fed by a direct-current 
dynamo D. 

Figs. 11a, 118 and 11c show the con- 
nections of a U-connected S-wound alter- 
nator. 
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Figs. 12a, 128, show the connections of 
a U-connected Y-wound alternator. 

Next follow the connections to sources 
of alternating currents. 

Fig. 13 represents the stator winding 
of a U-connected single-phase alternator, 
which derives its current from the second- 
ary S of a transformer, the primary P 
of which is branched on the mains. A == 
an alternating-current ammeter and V an 
alternating-current voltmeter. 

In Fig. 14, the primary derives its 
power from the stator windings working 


in parallel. Ft is connected to the points 
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1 and 2, the latter being a tap in the 
middle of the secondary S. The magni- 
tude of the current in one leg on the U- 
winding then is different from that in the 
other, and the temperature rise should be 
observed on the side traversed by the larger 
current, the side indicated by the insertion 
of the ammeter A. 

Figs. 15 and 16 show the same method 
of self-loading applied to a two-phase 
winding. 

Fig. 17 illustrates the self-loading meth- 


od applied to a single-phase Z-connected | 


winding. The load necessarily is of zero 
power-factor, unless primary resistances 
are inserted in circuit. 

Fig. 18 is the Behrend split-field test 
at zero power-factor, with its simple con- 
nections. The unbalanced pull can be an- 
nulled by inserting in the winding circuit 
the secondary of a transformer, the pri- 


mary of which is branched on terminals 1 — 


and 2. 

Fig. 19 shows the Mordey split-armature 
test as modified by the writer. 

Concluding remarks: The different 
connections for a heat-test treated above 
can be divided into three classes: 

1. The test connections whereby no ar- 
mature reaction is produced, represented 


Fig. It 
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by the U-connection. Full-load heat-tests 
can be closely imitated on machines of any 
number of poles, having the double-layer 
or parallel winding. 

2. The split-field and split-armature test 
connections for machines with a large 
number of poles and any kind of winding, 
whereby no foreign source of current is 
required, thus producing an unbalanced 
pull as explained above. 

3. The split-ficld and the split-arma- 
ture test connections on machines with a 
rather large number of poles, whereby a 
foreign source of current is required, thus 
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annulling the unbalanced pull as ex- 
plained above. 

The third class is interesting in that it 
offers the means to obtain the regulation 
curve of the alternator on any power-fac- 
tor, and accurately to separate the drop 
due to self-induction in the armature from 
the drop due to back-ampere-turns. It also 
enables us to determine and to study the 


variation of the armature self-induction 


with different positions of the armature 
flux relatively to the revolving fields. 

Referring to Figs 20 (split-armature) 
and 21 (split-field), which are the test 
ccnnections spoken of above, the voltage 
across the secondary S is always equal and 
opposite to the impedance voltage of the 
stator winding. 

It may be in any phase relation to the 
generated voltage, depending upon the 
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phase difference between the generated 
voltage and the voltage impressed on the 
primary of the feeding transformer. 

The variation of armature self-induction 
(equal to the secondary voltage) with the 
position of the armature flux can thus be 
studied by keeping the current constant, 
and varying the phase angles between the 
alternator and the transformer voltage. 

The voltage measured between 1 and 32 
always equals the voltage induced in both 
the generator and motor winding. 

G, being the generator side, the voltage 
across (1—3) is the generator terminal 
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voltage and that across (1—4) the motor ley. He carried along a complete camp- time. The views shown herewith were 
terminal voltage, (1—3) being smaller ing and laboratory outfit. These trips are made en route. Invariably after lunch 
than (1—4). Whenever the fields are bal- the only vacation that Mr. Edison allows Mr. Edison has one of his cots taken from 


anced, the regulation curve is obtained by 
plotting the curve representing the voltage 
(1—3) as a function of the generator field- 
current. 

The author does not believe it necessary 
to explain in detail how the test connec- 
tions for polyphase alternators are made. 
It is sufficient to say that a polyphase 
source has to feed the stator winding. 

Sa cee ean 


Snapshots of Edison on a Prospecting 
Tour. 

It is reported that Thomas A. Edison 
has been succeseful in locating some im- 
portant cobalt deposits in North Carolina, 
and that his prospectors, having reported 
favorably to him, Mr. Edison decided to 
make a trip to that part of the country 
to investigate conditions for himself. On 
May 18 Mr. Edison, accompanied by his 
son Charles, a Mr. Miller and two labora- 
tory experts, left the laboratory at Orange, 
N. J., and started on a tour in two White 
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SNAPSHOTS OF THOMAS A. EDISON AND Party, EN ROUTE To NORTH CAROLINA. 


steam touring cars. Mr. Edison made the himself, and it is said that the way in the machine and set up along the roadside, 
entire trip in these two cars, going by way which he can rough it would bea revelation when he will take a short nap before pro- 


of Washington and the Shenandoah val- to many a younger man of the present ceeding on his way. 
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Parallel Running of Alternate- 
Current Generators. 

The Bulletin des Séances de la Société 
Francatse de Physique for the second quar- 
ter of last year contains an interesting 
article by M. Boucherot on the general 
principles which enter into the design and 
construction of alternating-current gener- 
ators. 

After a brief description of the present 
methods of construction, the author passes 
on to consider, first, the wave-form; sec- 
ondly, the regulation; thirdly, parallel 
running; and finally, methods of com- 
pounding. 

The most important part of the article 
is that devoted to the question of parallel 
running, and, although the mathematical 
treatment is not very clearly explained, the 
conclusions arrived at are interesting. 

The question is considered under two 
headings. In each the subject of enquiry 
is the influence of the flywheel, or the fly- 
wheel effect of the rotating parts, on the 
oscillations about a state of uniform an- 
gular velocity; but under the first head- 
ing the oscillations are caused by the varia- 
tions of turning effort of the prime mover 
during a single revolution, and under 
the second heading the oscillations are 
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produced by the action of the engine gov- 
ernor. 

In dealing with the first of these there 
are two quantities which are of prime im- 
portance in the calculations, viz., the ener- 
gy stored in the rotating parts, W (= 1% 
J 9°), and the elastic couple or restoring 
force, Cs, which is defined as the couple 
which tends to restore the rotating parts 
to phase coincidence with the network to 
which the armature is connected, when 
the deviation is one radian. ‘Then it is 
shown that the natural period of the sys- 
tem is 27 4/J/Cs, and the restoring force 
C, = Cnrpk, where Cy is the full-load 
torque, p the number of pairs of poles and 
k the ratio of the short-circuit current to 
the normal current. 

Next, the analysis of the turning mo- 
ment is given for single-cylinder and for 
multiple-cylinder engines as follows: 
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Order of Half Full 

Harmonic. Load. Load 

Single cylinder .. 1 0.12 0.14 
o TE. 0.9 0.9 

7 S . 3 0.12 0.11 
a i aged 0.4 0.11 
Multiple cylinder. 1 0.1 0.1 
7 É ieee oe 0.5 0.2 

= Me . 3 0.35 0.15 
s KS 4 0.4 0.4 


the mean constant turning moment being 
reckoned as unity. 


Each harmonic produces its own oscil- 


lation in the rotating system, the ampli-. 


40 
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tude of which is proportional to the value 
| 1/2 n° 
where n is the order of the harmonic and 
Wn = C,/2n*. If the total flywheel effect 
happens to be such that W == Wg, reson- 
ance will occur, and this expression will 
enable the designer to proportion the ro- 
tating parts so as to avoid serious trouble. 

More interesting is that part of the 
article devoted to the effect of the engine 
governor on parallel running and hunting. 
The subject is confessedly a difficult one, 
and at present there is no acccpted theory. 
The suggestion put forward by the author 
is somewhat compressed and difficult to fol- 
low; and, even so, only the chief points 
of the argument can be mentioned here. 

The generating set with its governor is 
treated as being composed of two inter- 
dependent oscillating systems, each with 
its own natural period and its own co- 
efficient of damping. In addition to these 
four quantities, two others are of great 
importance, viz., K, the percentage varia- 
tion of speed between no load and full 
load, and Ty the time lag of the governor. 
The latter quantity is defined as the time 
which elapses between the governor reach- 
ing its extreme position and the turning 
moment of the engine taking up its cor- 
responding value. This time lag is great- 
er in compound and triple expansion than 
in simple engines, due to the passage of 
the steam through the cylinders. 

Considering, first, the case of a gen- 
erating set connected to an external net- 
work assumed to be of infinite capacity, it 
is shown that the periodicity of the oscil- 
lation is given by the equation 

tan ‘a. Ta) = 1/2 m (a'a -a/a,). 


of the harmonic multiplied by \ 


produced, 22/a, is the natural period of 
the governor, and m is the ratio of the 
actual damping of the governor to the 
smallest value of the same coefficient 
which makes the governor dead beat. 

This equation of a in terms of Tg repre- 
sents a series of curves, some of which 
give rise to negative values. The positive p 
values corresponding to m = 1 and a, = 
6.32 are shown in Fig. 1. Of these curves 
only the lowest one represents oscillations 
which are not evanescent. 

For this case the conclusion is reached 
that for satisfactory running the per- 
centage variation of speed K must not be 
too small, and the flywheel effect must be 
designed in proportion to the time lag 
of the governor. 

Passing to the case where two sets are 
working in parallel, the equation giving 
the frequency of the oscillations is similar 
to the above, provided the damping in the‘ 
gencrators is small. In this case, how- | 


ever, the curves which give positive vaiues 
of a are quite different, being as shown 
in Fig. 2. The straight line portions cor- 
respond to a == ag, where 27/a, is the 
natural period of the alternator. 

Now the rate of subsidence of any oscil- 
lation contains a term (1 — a/ag), and 
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where 27/a is the period of the oscillations 
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it is consequently clear that it would be 

unsafe to allow any value of Ta between 

0 and 0.5, or between 1 and 1.5, as shown 

in the figure. If, however, the damping 

of the governor is much greater than the 

critical dead-beat value, satisfactory work- o 
ing may be possible. 

A point of great interest is brought out 
in this connection, viz., the influence of 
the flywheel effect. The straight portions 
of the curves in Fig. 2 depend upon the 
natural period of the alternator, which 
in turn depends upon the flywheel. The 
heavier the flywheel the less the value of 
aa and consequently the longer the 
straight portion of the curve as shown m 
Fig. 3. In other words, the greater the 
flywheel effect the greater will be the range 
of Ta for which satisfactory working 1§ 
difficult. From this it would appear that 
it is quite possible to provide too heavy 
a flywheel. . 

The article concludes with a brief ref- 
erence to the various methods of com- 
pounding alternators.—Nature ( Lon- 


don), April 5. 
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ON A METHOD OF OBTAINING CON- 
TINUOUS CURRENTS FROM A MAG- 
NETIC DETECTOR OF THE SELF- 
RESTORING TYPE.: 


BY L. H. WALTER, M.A. 


Magnetic detectors of electric waves can, 
for the purpose of considering their ac- 
tion, roughly be divided into two classes 
according as the magnetic mass or core to 
be acted upon by the electric oscillations 
set up in the receiving conductor upon 
the arrival of waves is situated outside 
the influence of the magnetizing field at 
the time when such oscillations are acting, 
or is all the time in the magnetic field. 
In the first case, the energy available as 
a result of the action of the oscillations 
is limited to that represented by the re- 
manent magnetism in the core, while in 
the second case it can be derived in part, 
though not wholly, from the external field. 

Detectors belonging to the first class 
have been designed which are capable of 


giving unidirectional currents—practical- 


ly continuously, as in the case of Fleming’s 
quantitative detector,? or intermittently, 
as unidirectional impulses, in Marconi’s 
more recent relay operating detector. Al- 
though no details have been published re- 
lating to the latter, a cursory inspection 
of the instrument exhibited at the Royal 
Institution in 1905 showed it to belong to 
this class. 

Detectors of the second class, in which 
the magnetic mass is generally either 
taken through a slowly performed com- 
plete cycle of magnetism or else subjected 
to continuous reversals in a field of con- 
stant strength—exemplified respectively in 
Marconi’s cyclic flux and moving band 
forms of detectors—present other advan- 
tages, the chief among which are auto- 
matic action and the derivation of part 
of the energy from the external field. No 
method of obtaining a continuous cur- 
rent from such detectors has, however, 
hitherto been devised, such as could be used 
for rapid recording work, although Tissot 
has described an arrangement of Mar- 
coni’s cyclic flux detector by which indi- 
cations were received on a ballistic gal- 
vanometer.* For this reason the use of 
these self-restoring detectors has up to 
the present been limited to telephonic re- 
ception, the alternating impulses produced 
as a result of the action of oscillations, 
prohibiting the employment of a relay or 
recording instrument. This drawback was 


? A paper read before the Royal Society, April 5, 1906. 
Communicated by Professor Ewing, F B.S. 


3" Roy. Soc. Proc., vol. 71, p. 898, 1908. 
?“ Comptes Rendus,” vol. 136, p. 361, 1°03. 
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pointed out by Marconi in his 1905 Royal 
Institution lecture. 

In view of the above it was considered 
that a description of a method by which 
the author has succeeded in obtaining con- 
tinuous unidirectional currents from a 
detector of this type might prove of some 
interest. 

The method was arrived at as a result of 
experiments in connection with an instru- 
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Fic. 1.—EXxPERIMENTAL APPARATUS. 


ment previously described,’ to determine 
the cause of the increase of hysteresis 
loss as a result of the action of osciila- 
tions. It was found that the increase is 
due to a great extent, if not entirely, to 
the increase of induction produced, to 
which increased induction a largely aug- 
mented hysteresis loss corresponds at the 
feld strength employed. Working on this 
basis, it was thought that such an increase 
of induction might serve as a means of fur- 
nishing continuous unidirectional cur- 
rents, by generating a unidirectional (com- 
muted) electromotive force, i. e., by mak- 
ing conductors cut the lines of force in a 
magnetic field, and causing the oscillations 
to act upon a magnetic mass undergoing 


l Walter and Ewing. “Roy. So2. Proe., vol. 7?, p. 120, 
1904. 
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reversals of magnetism in the magnetic 
field of the gencrator, whereby the electro- 
motive force generated should be augment- 
ed; a second, equal electromotive force 
being opposed to the first so that normally 
there is no external potential difference. 
In such a case a continuous unidirectional 
current should be obtainable during the 
time that the oscillations are acting upon 
the magnetic mass. 

An experimental apparatus was accord- 
ingly made, a diagrammatic plan of which 
is given in Fig. 1. Two ebonite bobbins 
BB,, mounted on the same spindle, are 
rotated in the field of two horseshoe per- 
manent magnets NS, N,S,, these bobbins 
being wound, in a similar manner to those 
illustrated in connection with the pivoted 
bobbin detector previously referred to, 
with some feet of steel wiré of suitable re- 
sistance. A winding of two coils W,W’, 
at right angles to one another, of a hun- 
dred turns, is placed on each bobbin, at 
right angles to the plane of the steel wire 
winding, as in a drum armature, corre- 
sponding coils, 1. e, W and W,, W’ and 
W’,, being connected in such a way that 
the electromotive forces generated are 
equal and opposite. The ends of the wind- 
ings are connected to the segments of a 
four-part commutator C. (For the sake 
of clearness only one pair of corresponding 
windings, of one turn each, is shown con- 
nected in Fig. 1.) The steel wire wind- 
ings of the two bobbins are exactly alike, 
the ends of one winding being insulated, 
while those of the other are connected to 
a pair of slip-rings rr, and brushes, by 
means of which the oscillations can be 
passed through the winding. 

On testing this apparatus in the normal 
condition, with the armature driven by a 
small electric motor, and no oscillations 
acting, there was no potential difference at 
the brushes, the zero of a sensitive Ayrton- 
Mather galvanometer connected to the ter- 
minals TT remaining undisturbed. On 
waves arriving a steady deflection on the 
galvanometer was obtained, in a direction 
corresponding to an increase of electro- 
motive force generated by the armature 
(bobbin) acted upon by the oscillations. 
On the oscillations ceasing the galvanome- 
ter deflection returned to zero. The effect 
naturally was very small in the first ex- 
periments, but it has been found that bv 
suitable designing the magnetic winding 
and proportioning the turns in the arma- 
ture winding a quite considerable sensi- 
bility is obtained, and this is continually 
being improved upon. The usual speed 
employed is about five to eight revolutions 
per second; higher speeds have been tried 
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and give a larger effect, but the zero is not 
so steady. 

The model illustrated is not adapted to 
give the best results, this form having been 
chosen solely for convenience in construc- 
tion. A considerable length of the wind- 
ing on the armature is “dead” wire, and 
hence in a new model being constructed 
the armatures resemble small Gramme 
ring structures, in which the wire is more 
effectively utilized. 

The results obtained with the first form 
of the apparatus Jed to the idea that the 
magnetic mass might be located elsewhere 
in the magnetic circuit of M, such as at 
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B in Fig. 2, undergoing slow continuous 
reversals at the most favorable speed, and 
an ordinary ring armature A be used, 
which latter could then be run at a much 
higher speed so that a proportionately 
greater external potential difference as a 
result of oscillations acting could be an- 
ticipated, two identical generators opposed 
to one another of course being employed 
as in the previous method. The few ex- 
periments made in this direction have, 
however, not given good results up to the 
present, but this is considered to be due 
rather to the experimental apparatus em- 
ployed than to the inapplicability of the 
method. 

Since in many cases it may be desirable 
to receive signals or indications simultane- 
ously by means of a telephone as well as 
recording them, a telephonic receiver may 
be connected so as to take off the current 
produced as a result of such signals, at 
some point before it is commuted into 
unidirectional current, as the alternating 
current is better adapted for actuating 
the telephone. When a relay alone has to 
be actuated, however, it may be advan- 
tageous to so arrange matters that the gen- 
erated electromotive forces do not exactly 
balance, and a small initial current, insuffi- 


in piping. 
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cient to actuate the relay, passes all the 
time through it. By this means the im- 
pulse resulting from the action of oscil- 
lations has only to supply little more than 
the current required to effect the actual 
movement of the relay tongue or coil, the 
steady current always passing being suffi- 
cient to almost start it from its position 
of rest. The change can be rapidly ef- 
fected by a very slight shift of the brushes. 

While the author’s method of passing 
the oscillations directly through the mag- 
netic winding leads to a very simple me- 
chanical construction, there is nothing to 
prevent the older, more general method, 
being made use of, in which they are passc:! 
through a separate copper wire winding on 
the outside of the magnetic core (codirec- 
tional oscillations). Since this paper was 
written the author has seen a proof of a 
paper giving the results of recent experi- 
ments by J. Russell,’ on the effect of co- 
directional and of transverse electric oscil- 
lations on the magnetism of sheet iron. 
These results tend to show, if applied with- 
out discrimination, that the iron at the 
low field employed is more sensitive to 
the codirectional oscillations; but the ex- 
perimental conditions as regards the trans- 
verse oscillations, which latter are pro- 
duced in a solid mass of metal, and hence 
are nearly entirely dissipated in the form 
of eddy currents, are so entirely different 
from the circular magnetization obtained 
by the author’s method, in which the value 
of the magnetization at the surface of the 
magnetic wire carrying the oscillations 
varies inversely as the radius of the wire, 
that a comparison can not be made. A 
combination of the two methods appears to 
offer additional advantages, but has not 
yet been tried. 


— —. 
Some High-Pressure Steam Pipe 
Details. 

A few years back, says Mr. James Acton 
Miller, there were no fittings of any kind 
that could be utilized for any pipes for 
making deflections in a line of pipe, and 
comparatively young men can remember 
when everything of that kind was made on 
the spot. In fact, this was the case up 
to within a few years, and in some places 
to-day wrought bends have to be largely 
depended upon for elbows and other uses 
It is also a well-known fact 
that there were no appliances in the earlier 
days for making pipe bends on the job. 
The piper had to depend largely upon 
his own strength for getting the line of 
pipe into position, and this brings out the 
fact that a line that was larger than two 
inches in diameter was an exception. Up 

1* Roy. Soc. Edinburgh Proc., vol. 26, No. 1, 1005-6. 
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to within twenty-five years ago anything 
larger than this was rarely used. To-day 
thirty-inch wrought-iron pipe is common. 
At those earlier times referred to the ne- 
cessity was ever present for making bends 
in the pipe to be used; in fact, nothing 
less could be done, whereas now if even 
a half-inch elbow is lacking when the job 
comes to that point the helper is sent 
to the shop to get it, often consuming 
hours of valuable time in doing this, when 
the old-time piper would simply have 
brought his knee into requisition, bent 
the pipe around that ever-present former, 
and placed it in position before the helper 
would have gone a square toward the shop 
for supplying the elbow now considered 
indispensable. This was the case with all 
sizes of pipes used at this time. Bends 
were made preferably to using, or trying 
to use, anything else, and a virtue was 
thus made of necessity. It was a long 
while before fittings were generally adopt- 
ed, even after they became a common arti- 
cle of manufacture. It was thought that 
work could be done better without them, 
as the pipe was then made to stand bend- 
ing. But when the enormous demand 
for pipe sprang up, and the use of butt 
weld and steel pipe crept in, it soon be- 
came next to impossible to bend pipe at 
all without the best of appliances, and 
doing much bending on the job was not 
to be thought of. The necessity for tne 
use Of wrought bends has again come to 
the front within the last few years, espe- 
cially in the larger sizes, but for an entire- 
ly different reason. Steam pressures for 
various uses have increased so rapidly, 
to keep pace with high-pressure business 
methods, that pipe bends are looked upon 
as a positive necessity in a great many 
places. In point of fact, however, properly 
made wrought bends can be used in almost 
any position where a line of pipe is to 
be deflected, aud at a much less cost ‘han 
elbows or anything of a similar nature, 
provided there is room to get the bend in 
position. Where there is no necessity to 
use an elbow and fittings because of the 
structural details of the plant, a consider- 
able actual cash outlay may be saved. In 
addition to this, the friction in the pass- 
ing of steam around the elbow, attended 
hy condensation and wet steam, will cause 
a considerable loss, iu addition to the cash 
Joss above referred to. In other words, if 
the line of piping with the long-radius 
bend carries steam produced by a coa! a 
of, say, $20 a day, every elbow will put 
a tax on this amoun: of one per cent at 
least in deterioration of the steam and loss 
of its effective pressure. The loss 18 still 
more pronounced with high-pressure 
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steam, as the above figure is based on 
pressure as formerly used (about eighty- 
five pounds). When it comes to steam 
rushing through for the present high-spced 
engine with 250 pounds pressure, the eddy 
formed by the elbow is of the most dam- 
aging character. No data are to be had 
showing the actual loss occasioned by the 
use of elbows with the latter pressure, al- 
though it is reasonable to suppose thai it 
would be two or three times greater tian 
with the lower pressure. Proper appre- 
ciation of this would revolutionize all pip- 
ing work, make the use of wrought bends 
universal, and restrict the use of elbows 
to only such cases where they were abso- 
lutely necessary. It would save large sums 
of money, counting the first cost only, as 
it is an indisputable fact that everv elbow 
used costs two or three times as much as 
a bend would cost, providing it were possi- 
ble to use a bend in the position that the 
elhow takes. This statement, of course, 
has reference more especially to the larger 
sizes of piping, but even in hot-water heat- 
ing systems, sprinkler jobs and small pipe 
work frequent savings can be effected by 
the use of wrought bends instead of elbows, 
increasing the efficiency and circulation 
of the hot water or other system. And 
this is also true in conveying liquids gen- 
erally. Some persons advertise that they 
make very close-radius bends, but it is a 
mistake to do this in a general way. With 
close-radius work, pipes will frequently 
break. Any one can make bends to a very 
short radius if absolutely necessary, and if 
they go about it right; yet no one can 
make them as cheanlv as they can make 
those with a reasonably large radius.— 
Cassier’s Magazine. 
SERE EE 
The Utilization of Scandinavian 
Waterfalls. 

The opinion, says Nature (London), 
has been frequently expressed that Scandi- 
navia, with its huge waterfalls, will, before 
long, be one of the most suitable places for 
large commercial works. Indeed, it is 
claimed that with the future developments 
of electrochemical technology the greater 
part of the world’s supply of soda, chlo- 
rates, nitrates, calcium chloride and iron 
will be produced in the northern penin- 
sula; hence it is easy to understand the 
action of the Swedish and Norwegian gov- 
ernments in protecting the falls against 
foreign capitalists. Sweden has passed a 
law that the use of the falls is reserved 
to the state, while a bill is before the 
Norwegian Storthing, in which it is pre- 
scribed that at least one-half of the capital 
laid out on the falls shall be Norwegian 
money, and the direction of the works be 


in the hands of Norwegians who are living 
in the land. 
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LONG FLAME ARC LAMPS.! 


BY LEONARD ANDREWS. 


Until comparatively recently all tests 
and experiments made with arc lamps ap- 
peared to show conclusively that to obtain 
the highest efficiency the length of the arc 
should not exceed three millimetres or 
four millimetres. Mrs. Ayrton? shows that 
“almost the whole of the increased power 
that has to be supplied to the are when it 
is lengthened is swallowed up by the mist 
and is practically wasted.” The following 
table of comparative efficiencies appears 
to show, however, that, while increasing 
the length of the are beyond three milli- 
metres or four millimetres does tend to 
reduce the efficiency of arc lamps with 
coaxially arranged pure carbons, this rule 
does not apply to many of the long flame 
arc lamps having inclined downward feed- 
ing carbons which have now begun to be 
very generally used. 

Taking the mean of the results given 
by different authorities, and reducing them 
all to a common basis by making the nec- 
essary corrections for globes and different 
standards of illumination, it appears that 
the relative efficiencies expressed in mean 
hemispherical British candle-power of the 
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that the majority of tradesmen using arc 
lamps required two lamps only, and that, 
should the pressure be doubled, these con- 
sumers would be forced either to alter 
their wiring and install four lamps where 
they only required two, or to absorb over 
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Fic, 1.—Licut EMISSION FROM ARC LAMP. 


fifty per cent of the total energy in useless 
resistance. The introduction of the high- 
voltage enclosed arc lamp, however, over- 
came this difficulty, and in spite of its low 
efficiency per watt its use has now become 
very general. In considering improve- 


TABLE I. 
| Mean Hemi- : 
Type. | Amps. Volts. | Watts. | spherical CP. Authority. 
Ordinary open arc. .............. ..a@| ..a j 440 400% Dr. Wedding 
DIO 4 hac tadcuarSetaosSosbeh es a| ..a| 476 | . 63% |4 Westminster Elec. 


Ditto.....an. aaen. Lh aia sey deat eet a 


Chem. carbon arc. .........-..:. 
DIGG ty bee ee ed eee eee 


a. Not specified. b. Mean spherical candle-power. c. Tested with opalescent globe. 


with opalescent inner and clear outer globes. 


. A 
9.3 | 89.1 | 820 2,080 
: ..a | 382 1,325¢ 
10 | 46 


1 Testing Laboratory 

450 830 oe rie 1 
U.S.A. Photo. 

459 360d ) metric committee 

485 338 West, E. T. Lab. 

Dr. Wedding 

West. E. T. Lab. 

460 2,750 Excello pamphlet 


d. Tested 


different types of lamps are approximately 
as follows: 


TABLE II. 
C.-P. per C.-P. per 
Amp. Watt. 
Ordinary open arc.... 82 1.54 
Enclosed arc ........ 55 0.77 
Carbone H. T. arc.... 200 2.24 
Chemical carbon arc. 259 5.80 


While it is the usual and, for some pur- 
poses, more useful practice to specify the 
efficiency of an arc lamp in candle-power 
per watt, it is thought that the candle-pow- 
er per ampere may also be a useful figure. 
It will be remembered that in the discus- 
sion that took place a few years ago on the 
question of changing the pressure of supply 
from 100 to 200 volts, a favorite argument 
used by those opposed to the change was 

1 Abstract of a paper read before the Institution of 


Electrical Engineers of Great Britain, April 26. 
2** The Electric Arc," p. 371. 
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ments in arc lamps it is necessary, there- 
fore, to bear in mind that, for many pur- 
poses, low-voltage lamps can not be used 
to the greatest. advantage. 

Returning to the question of long arcs 
versus short arcs, it is an interesting fact 
that all the very marked improvements 
that have been made in arc lighting during 
recent years have been effected by the 
use of arcs of from ten millimetres to 
fifteen millimetres in length, and inves- 
tigation shows that the great improvement 
in efficiency is directly or indirectly due 
to this increased length. | 

The improvements effected may be 
briefly summarized as follows: (a) the 
formation of the positive crater in such a 
position that none of the light emitted 
by it is obstructed by the negative carbon; 


924 


(b) the impregnation of the carbons with 
metallic salts, thereby rendering the flame 
highly luminous. 

It is well known that the maximum 
illumination obtainable from a pure car- 
= bon are lamp in any direction is propor- 
tional to the area of the positive crater 
visible in such direction, plus the light 
emitted by the red-hot portions of the car- 
bons, the white spot on the negative and 
the flame or are mist; and since the area 
of the crater is approximately proportional 
to the current and is not appreciably in- 
creased by an increase of voltage, it would 
appear at first sight that to expend energy 
on an increase of voltage must tend to 
decrease the efficiency. It must be remem- 
bered, however, that for all practical pur- 
poses it is not so much the actual area 
of the crater that determines the useful 
efficiency of an arc as the area visible at 
any angle below the arc. Trotter has 
shown that if none of the light from the 


Fig, 2.—ENDs OF CARBONS AND ECONOMIZER, 
‘ CARBONE” ARc LAMP. 


positive crater is intercepted, then the can- 
dle-power from this source at any angle 
may be represented by the radius vectors 
of a circle drawn to such a scale that the 
diameter of the circle is proportionai to 
the candle-power measured directly facing 
the crater. To be able to calculate and 
plot the candle-power from the area, the 
intrinsic brilliancy of the positive crater 
must, however, first be determined. ‘This 
has been found by three different authori- 
ties to be 146, 158 and 170 candle-power, 
respectively, per square millimetre, and as 
the mean of these results is 158 candle- 
power per square millimetre, it appears 
reasonable to take this figure for calcu- 
lating the candle-power of the positive 
crater from its area. There is, however, 
also to be taken into consideration the 
fact that the intrinsic brilliancy of the 
soft core portion of the crater is consider- 
ably less than that of the hard carbon 


t Dr. J. A. Fleming, “The Photometry of Electric 
Lamps.“ Journal of institution of Electrical Eugineers, 
vol. xxxii, p. 137. 
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portion, and probably does not exceed 100 
candle-power per square millimetre. 

Referring to Fig. 1, it is seen that not 
only is a very large proportion of the total 
light emitted by the positive crater inter- 
cepted by, the negative carbon, but that 
the waste from this cause occurs in the 
direction in which, for many purposes, it 
can least be spared. It 1s evident, there- 
fore, that a very large economy can be 
effected by causing the positive crater to 
form in such a position that, whatever 
angle it be viewed from, none of it shall 
he cut off by the negative carbon. 

Many attempts have been made during 
recent vears to solve this (at first sight) 
simple problem. Some of these attempts 
have been directed toward increasing the 
length of the are of an ordinary arc lamp. 
with the idea of thereby allowing more 
light to escape. In some notes on Angold 
arc lamps published by the General Elec- 
trie Company, London, it is stated “an 
inerease of voltage lengthens the are and 
decreases the shadow of the negative car- 
bon, thus giving more light at a greater 
efficiency, but the practical limit is reached 
at forty-five volts, when the unsteadiness 
irom flaring counterbalances the improve- 
ment in light.” Mrs. Ayrton shows,! how- 
ever, that no useful object is attained by 
increasing the length of an ordinary arc 
beyond three millimetres or four milli- 
metres, as the light absorbed by the 
lengthened are mist exceeds the additional 
light which escapes unintercepted by the 
negative carbon. 

Various other attempts have been made 
to get an unobstructed positive crater by 
the use of inclined carbons, but all these 
experiments appear to have been carried 
out with voltages of from forty to forty- 
five volts across the are, and at these 


pressures the crater forms on the side of 


the positive carbon between it and the 
negative instead of at the tips, and con- 
sequently, at pressures of less than sixty 
or seventy volts, more light is intercepted 
by the negative carbon with inclined car- 
bons than with carbons arranged in the 
ordinary way. Carbone appears to have 
heen the first to suggest that the solution 
of the difficulty was the use of inclined 
carbons combined with a voltage of from 
eighty to ninety volts across the are. While 
the mere appreciation of the advantage of 
high voltage with inclined carbons con- 
stitutes a marked advance in are lighting, 
further invention was necessary to render 
the system practicable. Carbone also dis- 
covered a method of-controlling the Jong 
arc without flickering, and succeeded in 
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obtaining a form or shape of flame which 
reduces to a minimum the absorption of 
the light from the crater by the are mist. 

Fig. 2 shows the ends of carbons and 
the economizer of a “Carbone” arc lamp. 
The arrangement of these appears tobe, at 
first sight, precisely similar to that of all 
other flame are lamps. The essential dif- 
ference, however, lies in the magnetic eon- 
trol of the are. Any attempt to repel the 
arc to the tips of the carbons by means 
of a moderately strong concentrated mag- 
netic field produces an effect somewhat 
similar to that of a blowpipe, tending to 
blow the arc into a bluntly pointed flame, 
extremely difficult to keep steady and of a 
shape that increases the length of the are 
mist to be traversed by the light emitted 
by the positive carbon. 

The Carbone method of controlling the 
position of the are is shown in Fig. 3. 
This consists of a closed iron magnetic 
circuit, the only field affecting the are be- 
ing that due to magnetic leakage from this 
closed circuit. The chief leakage will 
obviously be from the ends of the cores 
carrying the exciting solenoids. 

In Fig. 4 the areas of the craters visible 


Fig. 3.—METHOD OF CONTROLLING PosiTION 
OF AKC. 


directly below the arc with different volt- 
ages are plotted with rectangular coordi- 
nates, and a curve is added showing the 
efficiency in candle-power per watt, assum- 
ing that the candle-power is directly pro- 
portional to the area of the crater. It will 
be noted that this curve has a very differ- 
ent characteristic to the corresponding 
curve given by Mrs. Ayrton’ for coaxially 
arranged carbons, which latter is repro 
duced in Fig. 5. This reaches a maximum 
at about forty-two volts and then steadily 
falls, whereas the “Carbone” efficiency 
curve continues to show a marked 1m- 
rovement up to eighty volts. 
i It has oe Ka assumed that the 
candle-power emitted by the positive crater 
is proportional to the area of such crater, 
and that no appreciable proportion of the 
light emitted is intercepted by the are 
mist. 
To ascertain how far this assumption 


1“ The E’ectric Are,” p. 382. 
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is justified, we may compare with the polar 
curve constructed by Dr. Wedding showing 
the candle-power measured at a number 
of different angles, the polar curve con- 
structed by multiplying the area of the 
craters in square millimetres by the in- 
trinsic brilliancy in candle-power and by 
the cosine of the angle. 

The positive crater area of a 9.3-ampere 


15 


Eficiency in C.P per watt. 
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Fic. 4.—VIsSIBLE AREA OF CRATER AND EFFICIENCY OF 


CARBONE ARC. 


eignty-nine-volt “Carbone” arc was found 
to be 17.1 square millimetres, of which 
three square millimetres were of soft-cored 
crater. The candle-power emitted by the 
positive crater, plus that emitted by the 
negative or white spot, should therefore 
be: 


l3aen. Are Len, th, 
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power from these sources is practically 
constant in all directions. We may, there- 
fore, add to the radii of the polar curve 
representing the light from the craters a 
length proportional to the light from the 
flame and red-hot portions of the carbons. 
A third curve, A,, B,, C,, may now be 
constructed, representing the total light 
emitted from all sources. It would appear 
then that the light intercepted by the arc 
mist is represented by the difference be- 
tween the radius vectors of curves A,, B,, 
C and Dr. Wedding’s curve of actual re- 
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sults, always assuming, however, that the 


figure of 158 candle-power per square 


millimetre which has been taken represents . 


the true intrinsic brilliancy of the craters. 
This figure is, however, probably sufficient- 
ly accurate to show that with a “Carbone” 
shaped flame only a small proportion of 


Hard carbon positive crater 14.1 sq. mm. X 158 = 2,227.8 
3.0 


Soft-cored = : x 100 = 300.0 
Negative crater...... ... 15 “ xX 158 = 287.0 
2,764.8 


As, however, Dr. Wedding’s results are 
given in Hefner units, it will be necessary 
to divide the total maximum candle-power 
as calculated above by 0.88, the result 
being a maximum candle-power in Hefner 
units of 3,142. 

The polar curve A, B, C, Fig. 6, can 
now be constructed, the maximum radius 
vector being made proportional to the can- 
dle-power derived as stated above. It will 
be seen that this curve is considerably 
smaller than Dr. Wedding’s curve plotted 
from the mean of actual candle-power 
measurements taken at a number of differ- 
ent angles and in different vertical planes. 
We have, however, to add to the candle- 
power derived from the area of the craters 
the candle-power of the flame and of the 
red-hot portions of the carbons. The can- 
dle-power from these sources in the “Car- 
bone” are is very considerable. Dr. Wed- 
ding found the mean candle-power meas- 
ured in the same horizontal plane as that 
occupied by the craters to be approximate- 
ly 900, and as practically none of this 
could have come from the craters, the bulk 
of it must have emanated from the flame 
and red-hot portions of the carbons. 

It may be assumed that the candle- 


the total light is intercepted, and conse- 
quently that the high efficiency of this 
lamp is in a great measure chiefly due to 
none of the crater light being intercepted 
by the negative carbon. 

Turning now to the second improvement 
effected in arc lighting, namely, that due 
to the impregnation of the carbons by 
metallic salts, even greater radical de- 


Fig. 6.—CANDLE-POWER CURVES OF CARBONE 
ARC. 


partures from hitherto accepted principles 
are found. While by far the chief source 
of light in a pure carbon arc is the positive 
crater, we see from Fig. 7, which is re- 
produced from a ten-ampere chemical car- 
bon arc, that the area of the crater is only 


Fie. 5.— EFFICIENCY CURVE OF ARC WITH 
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about sixty-five per cent of the area of a 
ten-ampere pure carbon arc, the intrinsic 
brilliancy being also probably less even 
than that of the soft core of a pure carbon 
crater. It would appear, therefore, that 
of the total candle-power of 2,750 hemi- 
spherical candle-power emitted by a ten- 
ampere chemical carbon arc, less than 700 
candle-power is emitted by the positive 
crater. While, therefore, the high efficiency 
of this type of are is in a measure due to 
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the formation of the craters in such a 
position that none of the light from the 
positive crater is intercepted by the nega- 
tive carbon, it is evident that it is only 
partially due to this cause. 

The crater area of a chemical carbon arc 
is in a great measure dependent upon the 
portion of the carbon that is being con- 
sumed at the time. For instance, in Fig. 
7 it will be seen that the arc is burning 
almost entirely from the chemically im- 
pregnated core; whereas the chemical 
core has become hollowed out and the 
crater appears to be formed on the edge 
of the hard carbon shell. In this position 
the crater area is extremely small. When 
the shell on the side of the positive car- 


TABLE III. 
Volts Ordinary 8 | ` “Fippee” | Chemical 
Between mm. Arc Voltage | Carbon Arc 

Lamp. Are Lamp Lamp 

A and B.... 34 volts | 36 volts 17 volts 
A and C ...; a $ | 386 ** 
A and D.. 49 volts 7 46 “ 
B and D... : i us 28 OS 
C and D.. 9 volts 10 “ 10 * 


bon nearest to the negative carbon has 
burnt away, the crater gradually travels 


_Tound to the opposite side of the carbon. 
.This causes considerable difference in the 


pressure across the arc, the total variation 
sometimes amounting to as much as fifteen 
per cent; that is to say, the voltage will 
increase from forty volts, when the crater 
is on the near side of the positive carbon, 
to forty-six volts when it is on the far 
side. It is interesting to note that, owing 
apparently to the lower resistance of a 
chemical carbon arc. the craters can be 
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retained at the tips of the carbons with a 
very much lower voltage than is required 
for a pure carbon arc. Another notice- 
able difference between chemical carbon 
ares and pure carbon arcs is to be found in 
the drop of potential across the positive 
crater. 

Table 3 shows the drop of voltage in 
different ten-ampere arcs measured be- 
tween the respective points indicated by 
letters in Fig. 8. 

The bulk of the light from a chemical 
carbon arc emanates from the flame, and 
is apparently due to minute burning par- 
ticles in the flame which are raised to a 
very high state of incandescence. It has 
been found that the relative intrinsic bril- 
liancy of the flame of a chemical carbon 
lamp is about one-third that of the posi- 
tive and negative craters. It must be re- 
membered, however, that the area of the 
flame visible at any angle is many times 
that of the crater, and the total light 
emitted by the flame is consequently many 
times that emitted by the craters. 


While the commercial use of chemically 


impregnated carbons has only come to the 
fore within the past two or three years, the 
idea is by no means new. Trotter, in his 
paper before the Institution of Electrical 
Engineers of Great Britain in 1892, made 
the following reference to the suggestion : 
“Several attempts have been made to im- 
prove the are by adding volatile substances, 
or by introducing gas through a hollow 
carbon. The only good effect that can be 
expected is the production of a long arc, 
which will reduce the shadow of the lower 
carbon; and it is likely that the tempera- 
ture of the crater will be reduced by the 
presence of any substance less volatile 
than the best carbon.” It would appear 
from the above that the chief gain in eff- 
ciency due to the high luminosity of the 
flame was not then appreciated. The effi- 
ciency of a chemical carbon lamp is so 
very much higher than it has yet been 
possible to attain with any type of pure 
carbon arc that it might appear at first 
sight that the use of pure carbons would 
very soon cease. Unfortunately, however, 
the advantage from the point of view of 
efficiency is discounted by certain defects 
which render this type of lamp unsatisfac- 
tory for many purposes. 

The flickering noticeable in all chemical 
carbon lamps can not at present be entirely 
overcome, though it has been greatly re- 
duced in recent lamps. Considerable im- 
provement has been effected during the 
last year or two in the composition of 
the carbons used for chemical carbon flame 
arc lamps. The large amount of calcium 
salte first proposed by Bremer and the non- 
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conductive scoria caused 4 great irregulari- 
ty in burning. The carbons are now usual- 
ly of the composite type, consisting of 
three zones. The outer zone or envelope 
is composed of pure carbon, giving me- 
chanical strength. The next contains car- 
bon mixed with various salts, such as those 
of calcium and magnesium, and the inner 
soft centering core is made of the same 
materials less strongly compressed. 

The poisonous fumes given off by the 
burning chemicals make the lamp unsuit- 
able for use in a room not very efficiently 
ventilated, besides which these fumes are 
very apt to injure the mechanism of the 
lamp. The ash or residue from a chemical 
carbon arc is very much greater than from 
a pure high-voltage flame arc lamp. The 
author has obtained photographs of the ash 
from a ten-ampere chemical carbon arc 
and from a ten-ampere “Carbone” pure 
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carbon arc after two hours’ burning by 
placing plates of clear glass in the respec- 
tive globes, these being carefully removed 
without disturbing the ash and used as 
negatives. The ash from the chemical 
carbon lamp was many times greater than 
that from the pure carbon arc. The car- 
bons are at present considerably more cost- 
ly than pure carbons, and as the globes 
can not be entirely enclosed the life of the 
carbons is very short. The light is useless 
in positions where discrimination of colors 
is required. 

Color—The color of an artificial light is 
for many purposes of even greater impor- 
tance than its efficiency. Considerable dif- 
ference of opinion exists as to what is the 
best color, and this difference will probably 
remain so long as it is attempted to define 
any one particular color as the best for all 
purposes. For the illumination of the out- 
sides of public buildings, theatres, etc. 
(especially where these are built of stone), 
there is nothing more effective and more 
pleasing than the yellow color given by 
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the chemical carbon arc lamp. It is also 
the best light for penetrating a thick yel- 
low fog. For many other purposes, how- 
ever, a pure white light is generally to be 
preferred. What is the exact definition 
of the term “white light” is somewhat 
difficult to express. It is certainly not the 
violet tinted light of the ordinary arc 
lamp, nor is it the distinctly green light 
of the incandescent gas lamp. Possibly 
the best definition is: “a light which makes 
all colors appear to be exactly the same, 
whether illuminated by daylight or the ar- 
tificial light in question.” The yellow light 
given by the majority of chemical carbon 
lamps is sometimes claimed to be similar 
to that of sunlight. One of the best tests 
of this is to examine colors, or, say, a 
crowd of faces illuminated by one of these 
lamps. It will be at once apparent that 
the resemblance in the effect of the two 
lights is extremely remote. 

The nearest approach to a pure white 
light that has yet been attained by arti- 
ficial means appears to be that of the high- 
pressure pure carbon are with downward 
feeding inclined carbons. That it is so, 
however, is somewhat surprising, as it 
would be expected that the very long flame 
of the high-voltage are would give a very 
violet light. The extreme whiteness of 
this light is referred to by Dr. Wedding 
in his report on the “Carbone” arc. In 
discussing the cause of this he says: “the 


spectroscope analysis shows a very wide 


spreading out in the violet parts of the 
spectrum alongside of a strong line in the 
yellow green. Numerous lines stand out 
in the violet, through which no doubt the 
tone of the color is called forth.” 

Sir W. Abney has shown that the light 
emitted by the positive crater of a pure 
carbon arc lamp is very like sunlight, but 
has a slight excess of orange and green 
rays, and a slight deficiency of blue. Not- 
withstanding this generally accepted fact, 
it is well known that the light from an 
ordinary arc lamp tends to make objects 
appear to be blue or purple, particularly 
when the arc is long. Mrs. Ayrton’ at- 
tributes this blueness to the fact that a 
portion of the light from the crater in 
passing through the flame of the arc is 
reflected and refracted by minute particles 
of incandescent carbon, and as these car- 
bon particles absorb the red and green 
rays, and allow the violet rays to pass, the 
light emitted by the flame or carbon mist 
is of a deep violet color. It would appear, 
therefore, that if just the correct quantity 
of this violet light could be mixed with the 
direct light from the crater, which, as has 
been shown, is deficient in violet rays, the 
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result would be an exact reproduction of 
sunlight. In the ordinary direct-current 
arc a large percentage of the crater light 
is intercepted by the negative carbon, 
whereas, owing to the very much larger 
area of the flame, comparatively little of 
the light from it is so intercepted. The 
resultant mixture, therefore, contains far 
more violet rays than are required to pro- 
duce a pure white light. 

The color effect of intercepting a por- 
tion of the light emitted by the positive 
crater may be shown by a simple experi- 
ment suggested by Mrs. Ayrton. If a 
plate of metal is interposed between the 
arc and a screen, as shown in Fig. 8, the 
shadow of the metal will be edged with a 
broad band of violet light, this being the 
portion of the screen illuminated by the 
refracted light from the carbon particles 
constituting the arc mist. 

Now it appears reasonable to argue that 
the interception of some of the direct rays 
from the positive crater by the negative 
carbon of an ordinary arc lamp must have 
the same effect. upon the total color of the 
light as the metal screen referred to above. 
The fact, therefore, that none of the crater 
light of the “Carbone” arc is intercepted 
may, at any rate partially, account for 
the pure whiteness of this light. It is also 
noticeable that the light from the flame 
itself is by no means so violet as that of 
an ordinary arc lamp. This appears to be 
due to the large area of the sheath of 
burning gases. Is it not possible that this 
sheath is the cause of the numerous dark 
lines which Dr. Wedding observed in the 
violet portion of the spectrum, and to 
which he attributes the tone of the color? 
Certainly the portion of the are mist which 
is not sheathed by burning gases (namely, 
the upper portion of the hemispherically 
shaped flame) does emit a light which is 
intensely violet. This very violet light is 
thrown up into the mechanism between the 
carbons and the insulating carbon guides. 

General Effect and Distribution of 
Light—It is interesting to note that are 
lamp designers have during recent vears 
paid verv much more attention to these 
points. There is no doubt that for effec- 
tive lighting the globe should have the 
appearance of being full of light. The 
popularity that has recently been attained 
by several types of enclosed arc lamps is 
undoubtedly in a great measure due to the 
use of small globes, and while the efficiency 
expressed in the “mean hemispherical can- 
dle-power per watt” is considerably lower 
than that of the large globe open-type are, 
the efficiency expressed in the “satisfaction 
to the general public per watt” is consider- 
ably greater. The long flame arc is par- 
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ticularly well adapted for use with small 
globes, and all flame lamps, whether of the 
chemical-carbon type or of the high-volt- 
age pure carbon type, always appear to 
give a good globeful of light. This effect 
is also in a great measure due to the 
absence of shadows resulting from the use 
of inclined carbons. 

It must be remembered that the general 
public do not judge of the efficiency of 
any system of lighting by taking photo- 
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Fie. 9 —CoMPARATIVE ILLUMINATION. 


metric tests. It would probably be much 
better for the electrical industry if tney 
did. Their usual method of judging 4 
light is, first to look at the source of light, 
to satisfy themselves that there is a large 
area of light-giving surface, and secondly 
to examine the ground directly below the 
lamp they are judging. The engineer, 
however, recognizes that it is of even great- 
er importance to know what is the mini- 
mum illumination midway between lights 
than it is to know the maximum illumina- 
tion directly below the arc. 

It is well known that at least forty per 
cent of the light emitted by an arc lamp 
is intercepted by the opalescent globe. This 
waste, with ordinary arc lamps, appears 
to be necessary, in the first place to prevent 
the dazzling effect which would result 
from an unscreened arc fixed at a position 
that comes within the natural angle of 
sight, and in the second place to give a 
diffused light, or the effect of a light 
emitted from a large surface. Dealing 
first with the screening effect necessary 
to prevent dazzling, this need not be con- 
sidered if the source of light can be placed 
at such a height above the ground that it 
does not come within the natural angle 
of sight. It appears, in fact, that we might 
take a lesson from Nature. At midday, 
in mid-summer, when the sun is directly 
above our heads, and consequently not 
within the natural angle of sight, the light 
emitted by it is comparatively unscreened, 
and is blinding to look at, even for a 
moment. When the sun is setting, how- 
ever, and is consequently directly within 
the angle of sight, such a large percentage 
of its light is intercepted or screened by 
the atmosphere that we are able to dis- 
tinguish objects clearly which are in a 
direct line between ourselves and the sun. 
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Owing to the fact that with an ordinary 
arc the bulk of the light is emitted at 
angles of less than sixty degrees below 
the horizontal, it is necessary to place 


such lamps comparatively near the ground 


to get efficient results from them. This 
objection does not, however, apply to long- 
flame arc lamps in which the maximum 
light is directly below the arc. It appears, 
therefore, that for many purposes, such, 
for instance, as for lighting large build- 
ings, where the source of light can be 
placed thirty feet or forty feet above the 
ground, it is unnecessary to use densely 
obscured globes. It is suggested that for 
this purpose long-flame arc lamps should 
be used, fitted with globes of which the 
lower half is unobscured. 
Curves A,, B, and C,, Fig. 9, show re- 
spectively the illumination per square foot 
on the floor space of a room illuminated 
by. 800 watt high-voltage pure-carbon 
long-flame arc lamps, with globes half 
unobscured at A, A, twenty-five feet above 
the ground, and with similar lamps fitted 
with globes, absorbing forty per cent of 
the light at B, B, B, twenty feet above the 
ground, and with 460 watt ordinary en- 
closed are lamps at C, C, C, etc., ten feet 
above the ground. It will be seen that the 
mean illumination is approximately the 
same in each case, but that a considerable 


© Asc 10 amp. 90 volt Lamp with Partially Obscured Globe. 


is Bo A pa, “ Potally Opaque Globe. 
O... 6 amp.70 volt Baclosed Arcs with Opalescent Inner and 
Clear Outer Globes. 


Fic. 10.— ARRANGEMENT OF LAMPS. 


saving of energy is effected by using un- 
obscured flame lamps twenty-five feet 
above the floor level. It is also noticeable 
that the distribution of light is much more 
even with the few lamps placed high up 
than with the larger number of lamps 
nearer the floor. Fig. 10 shows the ar- 
rangement of lamps required to produce 
a given mean illumination over a given 
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floor space, the energy expended with the 
three systems being respectively as follows : 


: Watts. 
Four 800-watt unobscured high- 
voltage flame lamps...... seas 8,200 
Eight 800-watt obscured bigh- 
voltage flame lamps.....- e... 6,400 


Thirty-tive 460-watt enclosed arcs 18,100 


It is obvious that by doubling the height 
of all the lamps a floor space of four times 
the area would be illuminated to one- 
fourth the brilliancy. | 


Alternating-Current Arcs—Alternating- 
current lamps are very unpopular in Eng- 
land on account of their very low useful 
efficiency. This is in a great measure due 
to the fact that about fifty per cent of 
the light is thrown up into the air, where 
for many purposes it is entirely wasted. 
This defect, however, disappears in long 
flame downward feeding carbon arcs, as 
the whole of the light emitted by both 
craters is thrown down. Dr. Wedding has 
found that the efficiency of an alternat- 
ing-current lamp of this type is practically 
similar to that of a direct-current arc of 
the same type. 

Another objection to alternating-current 
ares is that, when connected across an al- 
ternating-current circuit of less than fifty 
cycles per second, the flickering is very 
objectionable. It appears that this diffi- 
culty may also be considerably lessened by 
using downward feeding carbon arcs in 
which both craters are visible directly be- 
low the arc. As in the ordinary coaxially 
arranged carbon are only one crater is 
visible from any position during one en- 
tire half of each cvele, there must of ne- 
cessity be a dark period between each flash 
of light. 


Electric Signs and the Load Factor. 


The most serious problem confronting 
the central station manager to-day is the 
matter of the rates at which electricity for 
lighting or power purposes shall be sold. 
None of the savings in generation or dis- 


tribution now known to the fraternity can 
materially reduce the costs of manufacture 
nor eliminate the fixed expenses or current 
losses, but by a constant increase in the 
volume of desirable business, a company 
ean reduce its average cost of current, due 
to the fact that the fixed expenses, either 
for consumption or demand, will not grow 
at the same rate as the output costs. It 
is therefore more and more evident that 
we must-hope to follow the plan of the 
larger mercantile establishments in look- 
ing for future growth in large sales at 
relatively low prices rather than small sales 
at high prices. 

We all realize that a perfect load-factor 
is our ideal, and that the better our load- 
factor can be made, the more closely have 
we approached success. So far as the light- 
ing end of the business goes, the develop- 
ments of the last few vears have shown 
that Jong-hour display or advertising light- 
ing presents the most opportunities for im- 
proving the load-factor. Bacerpl from a 
paper entitled “Business Gelling Meth- 
ods” by F. W. Frueauff. 
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MAGNETIC PROPERTIES OF ELECTRO- 
| LYTIC IRON.' 


BY C. F. BURGESS AND A. HOYT TAYLOR. 


Iron which has been deposited electro- 
Ivtically from an aqueous solution is not 
necessarily a definite product, but varies 
in chemical composition and physical con- 
stitution, depending upon the adjustment 
of the various factors which govern the 
deposition. High purity is a property 
frequently ascribed to electrolytic iron, 
and it is probably a fact that by no other 
ineans can iron be purified to as high a 
degree as is possible by the electrolytic 
method, It is safe to say that absolutely 
pure iron has never been produced either 
electrolytically or by any other method. 

The incentive which had led to a large 
amount of work on the electrolytic refin- 
ing of iron is the need of a material of a 
high degree of purity to serve as a basis 
for the study of iron and its alloys. Until 
comparatively recently electrolytic iron 
has, however, been something of a 
curiosity due to the difficulty of depositing 
it in anything but thin lavers. Several 
vears ago an investigation was undertaken 
in the applied electrochemistry laboratory 
of the University of Wisconsin looking 
to the production of electrolytic iron in 
large quantities, and as a result it has 
been demonstrated that iron may be re- 
fined at a rate and a còst comparable to 
that existing in electrolytic copper re- 
fining. A further investigation of the 
production and properties of electrolytic 
iron and of various allovs made from it, 
has been made possible by a grant from 
the Carnegie Institution of Washington, 
and while working under this grant, near- 
ly one ton of electrolytic iron has been 
produced, and plates one inch in thick- 
ness and weighing seventy-five pounds 
have been made. In following the ques- 
tion of a large scale production, particu- 
lar attention was not given to the matter 
of purity, and as a result the iron which 
was produced did not equal the best 
grades of iron obtained on the market. 
Marked improvement has been made re- 
cently, the following analyses, for which 
acknowledgment is made to Mr. Andrew 
A. Blair, showing something of the degree 
of purity obtainable. 


No. 1. No. 2. 
Per Cent. Per Cent. 

Sulphur., Laas 2.0... T 0.001 
NICON A ace acta tiai aaa OLON 0.003 
Phosphorus .......... 0.004 0.020 
Manganese........... Diya oa 
Carbon a.a.o La. 0.012 0.033 
Hydrogen. ........... 0.072 0.083 


'A paper presented at the twenty-third an l | 

f À nu - 

vention of the American Institute of Blectrioal En. 
gineers, Milwaukee, Wis., May 28-31, 1906. 
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It may be noted that hydrogen is pres- 
ent in an amount greatly exceeding all 
the other impurities combined, and it is 
to the presence of this element that the 
characteristic properties of electrolytic 
iron are usually ascribed. It is well 
known that electrolytic iron as taken from 
the depositing solution is usually hard 
and brittle, and to such a degree that it 
may be crushed to a powder. Upon heat- 
ing to a temperature of about 1,000 de- 
grees centigrade and upward, it becomes 
soft and malleable. 

The exact cause of this remarkable 
change of physical properties is not clear- 
ly apparent, though since some hydrogen 
has been observed to be given off during 
the heating operation, a relationship has 
heen held to exist between the hardness 
of the iron and the hydrogen content. 
Some doubt is cast upon the existence of 
such relationship throvgh the fact that 
similar amounts of hydrogen have been 
found in soft electrolytic iron which had 
been fused and in hard brittle iron before 
fusion, and the question is one calling for 
further investigation. 

It is well known that the magnetic 
properties of electrolytic iron are altered 
to a great degree by heat treatment, and 
it is the purpose of an investigation now 
under way to establish the relationship be- 
tween coercive force, permeability, hys- 
teresis constants, ete., and the tempera- 
ture at which the iron is heated. This 
paper is intended only as a short prelimi- 
nary report on work which has been under 
way for some time, but which, owing to 
difticulties encountered in depositing and 
machining of the samples to be tested, 
has made but slow progress. 

To prepare the test specimens necessary 
for the Rowland ring method of mag- 
netic measurement, pletes of electrolytic 
iron about one inch in thickness were 
deposited from a ferrous sulphate solu- 
tion slightly acidified, containing also a 
small amount of ammonium sulphate. 
This deposition required about eight 
weeks. The resultant plate was ground 
smooth, and the ring was made from it 
by drilling and grinding, care being taken 
to prevent the metal from becoming heat- 
ed. The first ring had to be rejected 
on account of a crack which developed 
in it. The first one upon which the 
measurements here described were made, 
had an average radius of 4.34 circular 
mils and a rectangular cross-section 1.158 
circular mils by 1.278 cireular mils. 

The primary winding of No. 18 wire 
was chosen to give a field strength of 
twenty dynes per ampere of primary cur- 
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rent, and the secondary winding had 350 
turns of No. 26 wire. 

A Rowland D’Arsonval galvanometer 
whose calibration curve was accurately 
known, was used ballistically in obtaining 
the first hysteresis curves by the step-by- 
step method. The calibration curve of 
such a galvanometer is generally not a 
straight line, and this fact, combined with 
the change of the logarithmic decrement 
with various external resistances renders 
the computations somewhat laborious, 
since the factor of reduction depends on 
the size of the deflections and on the total 
secondary circuit resistance. It has the 
advantage of having a definite control, not 
depending on the earth’s magnetic field, 
and for this reason has tempted many to 
use it in connection with ballistic methods 
for magnetic induction. Unfortunately 
in many cases the instrument is assumed 
to have a constant; that is, the factor to 
change from deflections to inductions is 
taken the same for all deflections. This 
is certainly not the case in many instru- 
ments of this type. 

Later on in this work the Rowland gal- 
vanometer was discarded and a Nalder 
instrument of the suspended astatic needle 
type was used. This was provided with a 
thick laminated iron shield to exclude ex- 
ternal magnetic disturbances, and proved 
to be very satisfactory. The logarithmic 
decrement, or damping factor, was so 
small, even on closed circuit, that it could 
be neglected, and it was therefore not nec- 
essary to calibrate it with a standard 
solenoid, but rather with an Elliot con- 
denser and standard cell. 

One of the principal difficulties encoun- 
tered was the climination of errors due to 
magnetic viscosity. This is the slow but 
very appreciable change of magnetic in- 
duction which takes place some time after 
the change in field has been made, and 
hence is not taken account of in the gal- 
vanometer deflection. Thus an additive 
error is introduced in the step-by-step 
method, depending on the number of steps 
made. We very early discovered that the 
maximum induction as determined by this 
method did not agree with that obtained 
by the method of reversals, and much 
time was spent in running down the dis- 
crepancy, which is by no means peculiar 
to electrolytic iron. In fact this part of 
the work is the subject of a separate re- 
port by one of us, to be published a few 
months later. Suffice to say here, that 
the additive errors due to viscosity may 
be eliminated by the following modifica- 
tion of the step-by-step method. 

The primary P of the test ring (Fig. 
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1) is connected through the reversing 
switch C, and the single pole switch S, 
with the storage battery and ammeter A. 
The storage battery is connected with a 
sliding contact wire rheostat r, through 
the two switches S, and S,, which have 
flexible leads with clips which can be 
attached to the rheostat at any desired 
point. The secondary of the test ring is 


connected through the resistance R,, the- 


switch S,, the reversing switch C, and the 
control coil K with the galvanometer G. 
This is the same scheme of connections 
used in the ordinary step-by-step method. 
The modification lies in the method of 
procedure, which for that part of the 
hysteresis curve between saturation point 
and retentivity point is as follows: 

S, is connected to the rheostat in such 
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same for all points between saturation 
point and retentivity point. 

For the points between retentivity and 
negative saturation the induction changes 
are reckoned from the retentivity point, 
and the switches at the end of an observa- 
tion will be in the same positions as for the’ 
first case. For the next observation the 
procedure is as follows: Open 8,. Set S, 
for the next primary current desired. The 
induction will have some value such as at 
X on the largest curve, Fig. 2. Reverse C., 
and close S,, bringing the iron back to 
saturation point. Open S,, bringing the 
iron to retentivity point. Reverse C, 
again. Close S, and bring the galvanom- 
eter to rest. Close S., and observe the 


deflection of the galvanometer. This gives 
the change in induction from retentivity 
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Fria. 1.—DIAGRAM OF CONNECTIONS FOR DETERMINING THE MAGNETIC PROPERTIES OF 
ELECTROLYTIC IRON. 


a position that the primary current is 
sufficient to produce a saturation field. 
S, is then connected at such a point on 
the rheostat that if S, were open a primary 
current would flow corresponding to any 
desired field less than the saturation field. 
At the end of any observation the switches 
will be in these positions: S, closed, S, 
closed, S, open, S, closed. For the next 
observation, the procedure is as follows: 
Open S,. Set S, for the next primary 
current desired corresponding to a_ field 
less than for the previous observation. 
Close S,, bringing the iron to saturation 


point. Close N, and bring the galvanom- 
eter to rest with the control coil K. 


Then finally, open S,, observing the gal- 
vanometer throw. This gives the change 
in induction from saturation point to any 


desired lower field, and the method is the 


point to any point such as X. The method 
is the same for all points as far as negative 
saturation. The other branch of the curve 
is done in the same way. It takes nearly 
twice as long to run a curve by this method 
as by the step-by-step method, but the er- 
rors due to magnetic viscosity are prac- 
tically eliminated. 

Curve 1, Fig. 2, was not obtained by 
this method, as we were not at first aware 
that the magnetice viscosity existed to any 
serious extent in the electrolytic iron. The 
values of B are probably several per cent 
too low, but the curve shows several rather 
remarkable properties. The iron is evi- 
dently very hard, as indeed, its other phys- 
ical properties show. The coercive force is 
eighteen dynes, and the retentivity 10,000. 
This would have come a little higher had 
the viscosity error been eliminated. It 


930 


seems that the field of 210 dynes does not 
saturate the iron, although it carries the 
induction to the high value of 21,250. At 
the same time there is relatively little 
area added to the hysteresis loop by run- 
ning the field so high. | 

It is known that heating causes the lib- 
eration of hydrogen from electrolytic iron, 
the evolution beginning at comparatively 
low temperatures and increasing as the 


2 


temperature is raised. The test ring was 
heated for several hours at a temperature 
of 200 degrees centigrade and magnetic 
tests again made. ‘These gave a curve 
almost identical with the first, and showed 
either that it is not the hydrogen in itself 
which contributes to the magnetic prop- 
erties of clectrolytic iron or that the 
amount of hydrogen liberated was not suf- 
ficiently great to materially alter the mag- 
netic measurements. 

The ring was then unwound, embedded 
in magnesium oxide, and heated for eight 
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hours at about 1,200 degrees centigrade. 
In this process a small portion was cor- 
roded on one side, necessitating the turn- 
ing down of the ring, and hence a different 
choice of windings. The ring was found to 
be much softer than at first, and on being 
tested with the step-by-step method, gave 
values for the magnetic induction 17 per 
cent lower than those obtained by the meth- 
od of reversals. As explained earlier in 


this paper, this was traced to magnetic 
viscosity, and a modified ballistic method 
was devised to eliminate the error. The 
dotted curve we obtained by this method, 
and comparison with the large curve shows 
that a tremendous change had taken place 
with the heating at 1,200 degrees centi- 
grade. The iron is now in the condition 
of a rather soft steel, with a coercive force 
of about 2.5 dynes, a retentivity of 12,500 
and a large amount of magnetic viscosity 
in the steep parts of the curve. A second 
heating of the ring to over 1,200 degrees 
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centigrade produced no appreciable change 
in the magnetic properties. 

Another ring was prepared of electro- 
lytic iron deposited from a solution main- 
tained more nearly neutral than in the 
former case, the deposit being somewhat 
less hard and brittle and the fracture show- 
ing a finer crystalline structure. The mean 
radius of this ring was 4.175 circular mils; 
the width of face 0.97 circular mil; and 
the thickness 0.768 circular mil. 

The primary turns were 418, and the 
secondary 350. The curve II was obtained 
from this ring by the modified ballistic 
method, and is evidently like curve I ex- 
cept that the peculiarities are not so mark- 
ed. A field of 100 dynes gives a maximum 
induction of 15,750, and a retentivity of 
10,300. The coercive force is eleven dynes. 
The iron is still very hard but its other 
physical properties also indicate that it 1s 
not so hard as the first sample. 

After some further tests have been made 
on this ring it will be heated to various 
temperatures and tested, with a view of de- 
termining at just what temperature the 
area of the hysteresis loop begins to change 
rapidly. 

Magnetic viscosity is usually found in 
rather soft steels, of low coercive force, 
or even in many samples of soft iron. It 
was therefore a matter of surprise to find 
that the step-by-step method gave values 
of the maximum induction for ring II 
six per cent lower than those obtained hy 
the method of reversals, and by the modi- 
fied ballistic method. This indicates a con- 
siderable amount of magnetic viscosity. We 
hope to have some laminated annealed 
rings in the near future, and to continue 
this investigation with these and with some 
rod samples, as well as with the rings 
already on hand. 


Electricity and Tank Experiments. 


At Ubigau, near Dresden, there is an 
institute for carrying out various kinds of 
hydraulic experiments, including the 
measurement of the resistance of models 
of ships to propulsion. This institute, 
which ig in connection with the Technical 
High School of Dresden, has recently 
been provided with a new experimental 
tank, says the Electrician, London, about 
260 feet long and twenty-three feet wide. 
The ship models are drawn through the 
water by means of a traveling bridge. 
which runs on rails fixed at the edges 
of the two long sides of the tank. In 
order to obtain rapid acceleration and re- 
tardation, the traveler was built as light 
as possible, and the bridge, complete with 
its electric driving equipment, weighs only 
four and one-half tons. It is driven bv a 
twenty horse-power shunt motor, and the 
general electrical and mechanical arrange- 
ment is analogous to that adopted in crane 
practice, Current is conveyed to the mo- 
tor on the traveler by a third rail and con- 
tact shoes, and returns through the rails. 
The speed is regulated by varying the sup- 
ply voltage on the Ward Leonard system. 
The operator controls the traveler from 
a small switch desk at one end of the 
tank. 
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Electrical Patents. 


George A. Damon, Chicago, Ill., has ob- 
tained a patent (821,024, May 22) for an 
improved magnetic clutch, which he has as- 
signed to the Arnold Magnetic Clutch Com- 
pany, Milwaukee, Wis. This invention re- 
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MAGNETIC CLUTCH. 


lates to improvements in magnetic clutch- 
es. In devices of this character there is 
always a tendency of the members to re- 
main clutched after the exciting coil has 
been deenergized owing to residual mag- 
netism. Various mechanical means have 
been devised to free the members simulta- 
neously with the opening of the mag- 
netizing circuit, but no efforts have been 
made to overcome the residual magnetism 
other than to construct the parts of metal 
which will retain the least amount of 
magnetism. The object of the invention 
is to destroy the residual magnetism with- 
in the members immediately upon de- 
energizing the coil which creates the same 
in order that the members may quickly 
separate. This is accomplished in the pre- 
ferred form of the invention by providing 
two exciting coils which will produce mag- 
netic fields in proximity to each other hav- 
ing lines of force moving in opposite direc- 
tions. When one coil is excited the other 
is deenergized, and the magnetic field of 
the excited coil will destroy the residual 
` Magnetism in the field of the other coii by 
reason of the lines of force of these fields 
moving in opposite directions; and the 
magnetic field of the energized coil being 
etronger than the residual magnetism of 
the other field. 

Walter G. Clark, of New York, has ob- 
tained a patent (821,017, May 22) for 
an improved composition of matter for 
electric conductors, and he has assigned 
‘the same to the Parker-Clark Electric 
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Company, Jersey City, N. J. This inven- 
tion relates to improvements in refrac- 
tory conductors such as are suitable for 
films or filaments in electric lamps. . The 
object of this invention is to produce a 
refractory conducting material which can 
be applied to the inner walls of a non- 
conducting refractory tube as a film or 
lining or used as a filament for the com- 
mon type of incandescent electric lamp, 
and which will be harder and more durable 
than the carbon films or filaments in their 
various forms or combinations. This in- 
vention is also intended to produce a com- 
position which has the property of being 
a good conductor when cold and which 
has a less variable conductivity under 
temperature variations than most refrac- 
tory and high-resisting conductors. It is 
found that by effecting a combination 
of carbon and silicon in either the form 
of a film or filament, the composition can 
be made in a very simple manner, so as 
to produce a structure harder and better 
adapted for lighting purposes than the 
usual forms of carbon. 

An improved electric telegraphy has 
been invented by Isidor Kitsee, of Phila- 
delphia, Pa. (820,977, May 22, 1906). 
This invention relates to an improvement 
in telegraphy, and has more special refer- 
ence to the receiving of telegraphic intelli- 
gence on submarine or long-distance lines. 
In letters-patent 777,259, dated December 
13, 1904, the inventor describes a method 
of telegraphing over submarine or long- 
distance lines with the aid of true re- 
versals. The present invention has special 
reference to the receiving of such true 
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reversals, even over long-distance sub- 
marine; and it is the object of this inven- 
tion to receive such true reversals over 
long-distance cables in a manner so that 
the same may be recorded in accordance 
with the Morse method of recording or 
may be relayed to a second cable or to 
land lines. The invention consists in the 
combination with a line of transmission, 
a receiving device consisting of a polarized 
relay provided with contacts, a closed local 
circuit embracing a source of current, an 
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electromagnet and a resistance of a value 
great enough to normally make the elec- 
tromagnet inoperative, a shunt around 
the resistance, one terminal of the shunt 
in electrical contact with the movable part 
of the relay and the second of the ter- 
minals in electrical connection with the 
contact of the relays, and means at the 
relay to shunt through the movable part, 
the resistance, thereby making operative 
the electromagnet. 


An Old-Time Thunder Storm. 

Among some old manuscripts has been 
found the following account of an “Emi- 
nent Deliverence from Lightning,” as re- 
lated in 1688 by the Rev. John Hale, pas- 
tor of the Beverly (Mass.) First Parish, 
in a letter to his brother Wilson at Charles- 
ton. 

The double date is due to a custom of 
the Puritans in beginning the new year 
March 1. 

Febr: 19, 168 °/, 

His relation whereof is this. My wife, 
two maids & two children were by y® 
kitchen fire; myself with Deacon Hill in 
my study & hearing y® thunder smart, 
were going down to Comfort y® family 
& as we came to y® head of ye 
Staires (D. Hill part down) we were 
both struck w'® Lightning in our right 
Armes & right Legs, yet neither of us 
heard ye thunder or saw y® Lightning; He 
was less strook, & sooner got down staires ; 
I was struck down upon my knees, by y® 
post we used to lay hands on, as we goe up 
& down staires & unable to stirr for some 
time; but heard som of my family crying 
out of hurt below; at last I got down, 
my foot as it were dead, & leg full of paine, 
but wt! help got to lie down on a bed; my 
elbow seemed out of joynt, & Arm hung 
down like a stick; wt® m*® paine in it, but 
my fingers seemed dead: I have a bruise 
on my face, but suppose it might be wt? 
my fall. In less y” hour I found life in 
all my limbs, & that no bone was broken 
or joynt, unless some small starting out 
of a bone in my wrist (praised be ye 
Lord) I find y® post I was by, shivered on 
3 sides. But to come to y® Rest; y® Light- 
ning came down y® chimney, brake out 
some bricks just above vye mantle tree; 
Hurt my wife and English maid on their 
heads, & y® negro on her right Arm, yet 
all pretty well againe (thro’ mercy) it 
bowed out two paines of glass in y® kitchen, 
but brake out no glass & on y® other side 
of ve house beat out y® bottom of a paile, 
and touched severall pewter platters: on ve 
top of y° kitchen Chimney it brake out 20 
bricks: and on y® other side of y® roof 
made an hole about 8 foot long & then 
beat out y® North end of ye kitchen about 
8 foot long & 3 foot wide, & tore out 
many other boards at y® end. Without 
doors it killed me a cow, and in yé stable 
one Lamb w*® the Lord accepted of instead 
of our lives. How unsearchable are his 
ways & paths past finding out &c. I find 
no mark on my body but a blue spot on 
mv heele a 14 of an inch long & 1, so 
wide & somewhat sore & one spot on y® 
sole of my foote but not sore. 


Reviews of 


Measurements of Atmospheric Electrical 
Potential. 

An analysis of the atmospheric electric 
results at the Kew observatory from se- 
lected days, usually ten a month, during 
the seven years from 1898 to 1904, has 
been made by C. Chree. The days were 
chosen as representative of fine weather 
conditions, all davs being excluded when 
rain fell or negative potential was re- 
corded. By means of regular observations 
with a portable electrometer, the curve 
readings from the Kelvin water dropping 
electrograph were converted so as to give 
the potential gradient in the open in volts 
per metre. All the data—mean monthly 
values, diurnal inequalities, ete.—are 
given in absolute measure (volts per me- 
tre). This is believed to be the first oc- 
casion on which this has been done. The 
diurnal inequalities for, individual months 
and for the whole vear are represented by 
curves. These are mostly exceedingly 
smooth, thus showing that a sufficient 
number of years’ data have been included 
to give satisfactory results. The curves all 
show two distinct daily maxima and mini- 
ma. The minima occur in all the months 
near 4 A. M. and 2 P. M. The times of 
the maxima are more variable, the day 
interval between the forenoon and the 
. evening maximum being longer in summer 
than in winter. The month showing the 
highest mean potential gradient is De- 
cember, but the amplitude of the diurnal 
inequality is greatest in February. The 
diurnal inequalities for the several months 
are analyzed in Fourier’s series with 
twenty-four, twelve, eight and six-hour 
terms. The twelve-hour term is, in zen- 
eral, the most important, especially in 
summer. The changes in its amplitude 
and phase angle throughout the vear are 
comparatively small. The twenty-four- 
hour term is more variable. It is much 
larger in the winter than in the summer 
months, and its phase angle varies greatly 
The difference be- 
tween the values of the potential gradient 
at successive midnights of these selected 


throughout the vear. 


days, when taken irrespective of sign, aver- 
ages about forty-three per cent of the mean 
daily value. When taken algebraically 
there seems a slight tendency in the po- 
tential to raise during the selected days 
in December and January; but, taking 
the vear as a whole, the mean non-evclic 
element is exceedingly small. bbelricted 
from the Electrician (London), May 1s, 
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Causes and Prevention of Faults in Direct- 
Current Networks. 


This article deals with faults which de- 
velop in underground networks laid on the 
so-called solid system. The author, Mr. 
F. Fernie, has had a large amount of ex- 
perience with such svstems, and he here 
points out the nature of the faults most 
frequently met with and the proper meth- 
ods to be adopted in order to minimize 
this trouble. In popular language, a nega- 
tive fault draws water on account of the 
effect called electric osmosis. This phe- 
nomenon can easily be observed by insert- 
ing two wires, connected to the opposite 
sides of an electric supply system, in ap- 
parently dry soil. After a short time 
moisture will be found to have collected 
around the negative wire. Further, if a 
current be passed through a vessel divided 
into two compartments by means of a por- 
ous partition, it will be found that the 
solution with which the vessel is filled 
will be transferred partially from one side 
to the other, the transfer usually being in 
the direction of the current. It is this 
effect which the author thinks is largely 
instrumental in causing faults in buried 
cables. Abnormal osmotic pressure is set 
up at the insulation, causing decomposi- 
tion to take place and forcing water to 
penetrate through the insulation wherever 
it is weak. Although faults of various 
kinds, due to mechanical troubles, chemi- 
‘al troubles, ete., are met with, these faults 
operate equally against both sides of the 
system. Nevertheless, ninety per cent of 
all faults occur on the negative main. For 
this reason it is believed that the faults 
which occur in this main are most general- 
ly due to electric osmosis. To test this 
effect the author buried a highly glazed 
earthenware pipe in the ground, the lower 
end being placed in a box and tightly 
sealed with bitumen. The top was pro- 
tected by a cover. The outer part of this 
pipe was wound with bare copper wire and 
After 
standing fourteen days, during which time 
water was daily poured into the ground 
around the pipe, the interior remained per- 
fectly dry. Then 230 volts were applied 
to the two wires. Within one hour beads 
of water appeared on the inside, and in two 
days the pipe was half full. The walls 
of the pipe were one-half-inch thick. On 
reversing the polarity of the wires the 
water disappeared and the pipe became 
perfectly dry. 


another spiral was placed inside. 


Whenever a weak spot. de- 
velops in the insulation of a buried cable 
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the tendency is to keep the fault dry if 
the conductor be positive; and, on the 
other hand, to force moisture through the 
fault if the conductor be negative. Not 
infrequently, when faults on negative con- 
ductors are laid bare, large encrustations 
of salt are found about the wire, and 
sometimes a considerable body of water is 
found within the rubber, causing it to 
bulge out from the wire. As further evi- 
dence supporting this theory, the author 
cites his experience with railway systems 
in which the feeders are laid underground. 
He can not recall a single instance in 
which a fault developed on these positive 
conductors; hence to protect a conductor 
it should be maintained above the potential 
of the earth. On the other hand, a positive 
fault throws additional strain on the nega- 
tive insulation and is apt to cause break- 
downs of that wire. From these considera- 
tions it appears that for three-wire sys- 
tems a triple concentric cable will be the 
safest to use. The inner core should be 
the negative, the middle the third wire 
and the outer the positive conductor. These 
considerations lead the author to prefer 
a draw-in system to the solid system. Not 
only are faults less likely to develop on 
account of this osmosis, but there is less 
danger of mechanical injury, and there is 
no need to lay down in the first instance 
conductors of sufficient size to provide for 
all expected development. With such a 
evstem there is little danger of mechanical 
injury, though chemical injury may oc- 
cur, particularly where wooden ducts are 
emploved. To prevent clectrolytic action 
the lead sheathing of cables should be 
broken at every service joint. When this 
is done it is suggested that the sheathing 
of the service wire be bonded to the sheath- 
ing on one side of the joint only.—Ab- 
stracted from the Electrician (London), 


May 11. 
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The Woolwich Works of Siemens Brothers & 
Company, Limited. 

The Woolwich Works of Siemens Broth- 
ers & Company, Limited, were established 
in 1864 by the firm of Siemens Brothers, 
of Westminster, to replace a small factory 
at Millbank Row, whieh had been started 
in 1858 by William Siemens, for the manu- 
facture of telegraph and other electrical 
apparatus. About 1878 the firm com- 
menced the construction of dynamoclectrie 
fn 1880 the firm was reor- 
ganized as a limited liability company 
under its present title. The dynamo and 


machinery, 
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motor branch of the business was recently 
transferred to Stafford, where extensive 
works were erected. The area covered by 
the Woolwich Works is now about fifteen 
acres. The north side is bounded by the 
Thames, and all the important shops and 
yards are traversed by a system of trolley 
lines running from east to west, while a 
telpher transport system runs south to 
north between the line department and 
the wharf, the two systems allowing of 
an interchange of goods being effected. 
The works proper comprise submarine 
cable shops and tanks, railway signaling 
shop and electrical accessory stores on 
the north side of the main vard, the large 
shops for the manufacture of electrical 
apparatus occupying the first and second 
floors. On the south side are situated the 
power-house and a large number of shops 
allotted to the many processes entailed in 
the manufacture of cables insulated with 
gutta percha or India rubber, while the 
top floors are utilized for meter and in- 
strument testing, bobbin winding and 
lacquering. The whole of the eastern ex- 
tension is taken up by the electric light 
and telephone cable shops and the main 
office buildings. ‘The southern extension 
contains the line department, sawmills and 
joinery shops, tinning, jute, winding sheds 
and several store buildings. Electrical 
transmission by continuous current at low 
voltage carried to all parts of the works 
by underground mains is adonted for driv- 
ing tools separately or by countershafts, as 
is found most convenient. All the shops 
are electrically lighted by Siemens are and 
incandescent lamps. The small shops, 
which were started in the original build- 
ing for the manufacture of telegraph in- 
struments, have grown to such an extent 
that they and the extensions which have 
from time to time been found necessary 
form a works in themselves. The work 
turned out is no longer restricted to in- 
struments, but includes articles up to the 
largest searchlight projectors. The power- 
house is situated centrally in the works. 
Steam is raised by five Laird gunboat type 
boilers and two Babcock .& Wilcox boilers 
arranged for the use of natural and in- 
duced draught. The generating plant 
comprises five 300-horse-power steam en- 
gines direct-coupled to Siemens continu- 
ous-current, shunt-wound dynamos, each 
having an output of 1,500 amperes, 120 
volts at 350 revolutions per minute. Three 
of the engines are of the Willans com- 
pound, three-crank type, one of the Bellis 
enclosed, three-crank type, and one of the 
Sisson compound, two-crank type. The 
works are provided with a fully equipped 
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chemical laboratory, in which samples of 
the various materials in use are tested. 
There is also a suitably equipped engineer- 
ing shop for carrying out local repairs. 
The main offices consist of a three-story 
building, in which are housed the clerical 
departments, manager’s office, drawing 
offices and other clerical departments.— 
Abstracted from the Electrical Review 
(London), May 18. 
A 


The Direct Production of Copper. 

It has been the aim of electrometallur- 
gists ever since copper refining was intro- 
duced by Messrs. Elkington in the vear 
1869 to increase the rate at which copper 
can be deposited in a smooth form with- 
out any considerable increase in voltage, 
which means increased power and corre- 
sponding cost. The object of increasing 
the rate at which copper can be deposited 
is to reduce the capital outlay and the 
amount of copper under treatment, which 
is an item of great importance in works 
of any size. The current density em- 
ployed in electrolytic refineries has been 
increased from about eight or ten amperes, 
as originally employed by Messrs. Elking- 
ton and Messrs. Elliotts, of Birmingham, 
to twenty amperes per square foot as at 
present employed by the Anaconda works 
in America. The usual current density 
employed in the centrifugal process, here- 
in described, is 200 amperes per square 
foot of cathode surface, the voltage at 
the terminals of the deposit cell being 0.75. 
To enable finished products, such as copper 
tubes, sheets and wire, to be made direct 
in one operation from crude copper by 
electrodeposition, it is necessary to greatly 
increase the rate at which the copper is 
deposited, as compared with the rate at 
which copper can be electrically refined. To 
enable copper to be quickly electrode- 
posited the electrolyte must be rapidly cir- 
culated so as to prevent the electrolyte 
being deprived of its copper ions in 
proximity to the cathode. The conditions 
must be such that no metal other than 
copper is deposited, and the electrical 1e- 
sistance must be kept low. The ideal elec- 
trolyte would be one that is chemically 
inert as a solvent, but capable of dissolving 
copper electrochemically and having a low 
specific electrical resistance. These con- 
ditions have so far been met by the use 
of an acidulated copper sulphate solution, 
though this is far from ideal. Various 
attempts have been made from time to 
time to further increase the current den- 
sity by using mechanical means for keep- 
ing the copper smooth during the process 


of deposition, The best known of these 


-has also been tried. 
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is the Elmore process, which employs an 
agate burnisher, which continually trav- 
erses the surface of the copper being de- 
posited. The Dumoulin process employs 
a sheepskin rubber, the object being to in- 
sulate, by coating with grease, the raised 
portions of the copper as soon as it becomes 
rough, so as to cause the lower portions 
of the copper to be built up to the same 
level. The impingement of the electrelyte 
against the surface being deposited on 
The Cowper-Coles 
centrifugal process is distinct from any of 
these, inasmuch as it consists of revolving 
the mandrel on which the copper is de- 
posited at a critical speed. It is found 
that, for a given current density, the man- 
drel must have a certain peripheral speed. 
The greater the speed the greater the ten- 
sile strength of the copper. The result 
of revolving the mandrel at this compara- 
tively high speed is that every molecule 
as it is deposited is burnished or rubbed 
down so as to produce tough, fibrous cop- 
per, the usual order of things being re- 
versed, the present practice being to put 
the mechanical work into a mass of copper 
instead of treating cach molecule as it is 
deposited. The centrifugél action throws 
off any foreign matter held in suspension 
and prevents the formation of nodules. A 
point of particular interest about the Cow- 
per-Coles process is the method of making 
wire or strip. The apparatus employed 
consists of a vat, annular in construction 
mandrel may 
The amount of 
electrolyte required is greatly reduced, and 


and containing 4 which 


readily be withdrawn. 


an ordinary vat is capable of making wire 
three or four miles in length. The man- 
drel for the production of wire has a fine 
This 
scratch is angular and not of rounded sec- 
tion, otherwise the copper will not divide. 
The effect of this scratch is to alter the 
crystalline structure of the deposited cop- 
per and form a line of cleavage similar to 


spiral scratch made on the surface. 


those formed in cast metals with sharp 
angles. The copper is deposited in the 
usual way, but when the end has once been 
started it can be unwound in a continuous: 
strip. Copper obtained by this process 
gives a remarkably high tensile strength. 
Copper tubes, without any drawing, have 
been elven a maximum stress of seventeen 
tons, and a tube, after drawing, has stood 
a pressure of 3,000 pounds per square inch 
with a thickness of metal of 0.063 inch. 
Sheets, without rolling, have given a maxi- 
mum stress of from twenty-eight to thirty- 
four tons imeh.—.{ bstrarted 


per square 


from Engineering (London), May 18, 
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BUSINESS-GETTING METHODS.? 


BY FRANK W. FRUEAUFF. 


The writer feels that the best.results in 
getting business are secured through sys- 
tematic solicitation followed up and inter- 
woven with general and personal advertis- 
ing. We must see our customers, know 
their wants and aim to supply them. In 
many cases we must begin by creating a 
desire for what has seemed a new article 
or an expensive luxury. Solicitors or rep- 
resentatives must be thoroughly drilled in 
their work and should be conversant with 
the general methods of manufacture in 
order to intelligently approach the possible 
user. | 

We have found that best results are 
secured by a constant interchange of ideas 
among the men engaged in the same line 
of work, and by a constant and continual 


drilling and education of the men by some ` 


one well posted on the subject. At the 
outset, it 1s well for a new man to go 
about with one who has solicited before, 
and in that way learn the general line of 
arguments that are used to induce the 
consumer to buy; to learn to make a favor- 
able impression upon the prospective con- 
sumer, how to adjust complaints, if made, 
and how finally to close an order. We have 
found that while many men are thoroughly 
posted on the advantages of the use of elec- 
tric light or power, they are not able to 
hold the interest of the customer, and it 
is of prime importance that they know 
how to present the proposition. 

Too much attention can not be given 
by the representative to the complaints, 
either real or imaginary, which come to 
his notice. Too much stress can not be laid 
on the satisfactory results that can be se- 
cured by judicious advertising in connec- 
tion with the visits of the solicitor. 

The sending of attractive advertising, 
showing forcibly the benefits to be derived 
by purchasing what we have to sell, will 
enable the representative to close many 
orders. 

The sending of letters to prospective 
customers unless followed up within a rea- 
sonable time by a trained solicitor can not 
be expected to accomplish results. Many 
people are in a receptive mood after read- 
ing advertising matter, and if we can call 


— 


1 Read before the National Electric Light Association 
at its twenty-ninth convention, held at Atlantic City, 
New Jersey, June 5, 6, 7 and #8, 1906.—Abstract. 


Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 
for methods of increasing the demand for electric service. 


and see them soon after, we can get their 
business, but they will not take the trouble 
to go down and look for the man who has 
it to sell. This applies in every line of 
business, and probably more so in ours 
than with the so-called retail establish- 
ments. 

One of the very important features in 
the getting of new business is in the per- 
sistency that is used by the company. We 
can hardly hope to secure results that 
would justify any part of the expense of 
a new business campaign unless it is fol- 
lowed up persistently and systematically. 

One visit to all of our consumers or 
prospective customers will not accomplish 
much. In many cases the first visit will 
scarcely give the solicitor an opportunity 
to meet the consumer, or the entire inter- 
view will be taken up with the discussion 
of the company’s policy or in the discus- 
sion of some grievance, but it must be 
borne in mind that these interviews, while 
not directly productive of good, in the long 
run are bound to pay handsome dividends. 

Our experience, covering a period of 
several years, shows that the most of our 
orders are closed after the fourth or fifth 
visit, and that practically no orders are 
taken the first time a prospective customer 
is seen. We have found, too, that where 
solicitation has been followed up and inter- 
woven with general advertising and with 
special letter writing, the number of visits 
has been cut down and the orders secured 
on an average of about three visits. 

The statements just made apply only 
to the business and commercial districts. 
In the residence districts we have found 
it comparatively easy to secure lighting 
orders on the second visit, but it takes a 
great many visits to increase their con- 
sumption through special uses, such as for 
long-hour burning of porch lights and the 
use of special appliances, such as sewing- 
machine motors, curling-iron heaters, 
chafing dishes and so forth. 

Coming down to a specific branch of 
business getting, we strongly recommend 
the use of specialists in particular lines. 
For example, we have found that a inan 
well versed in the building and designing 
of electric signs is of material assistance 
to the representative; that is, while the 
representative 1s able to interest the mer- 
chant in a proposition for a sign and to 
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convince him of its desirability for his 
business, if he can then bring to the mer- 
chant a man who can give him ideas on 
how his place may be lighted and adver- 
tised to bring out his particular line, it 
will bring more satisfactorv results for the 
merchant and will usually enable us to 
secure a larger and more permanent propo- 
sition. 

We have a man who devotes all of his 
time to drawing sketches that are submit- 
ted by the representative and sign expert. 
Oftentimes half a dozen sketches are sub- 
mitted, after the merchant has concluded 
to put up a sign, before any of them 
catches his fancy, but it pays well to go 
to this expense and have him thoroughly 
satisfied at the outset that he has some- 
thing particularly adapted to his case. 

It is the same with the solicitation of 
electric power. A special man, who is 
thoroughly posted on the adaptability of 
electricity for motive power, can bring 
the merchant to the closing point much 
more quickly than if the work is under- 
taken alone by some man who is fairly 
well versed in all parts of the business, 
but is not a specialist in this line. Another 
specialist who is of great value to the 
lighting company is a man to follow up 
new buildings. 

One of the most profitable sources of 
business lies with our present users in in- 
creasing their standard of illuminating, 
and, with business houses, in impressing 
upon them the possibility for display light- 
ing. This particular part of the business 
is to be commended. Practically no fur- 
ther investment is needed to secure this 
business, consequently the profits are very 
much greater than where new connections 
have to be made, and once having made a 
start. with the merchant it is easier to get 
him to use more. With many of our sign, 
window and outlining consumers we have 


increased their use of light two or three 
fold, as the advantages of this class of 
business have impressed themselves on the 
merchant’s mind. 

Summing up the conclusions briefly, I 
feel that business-getting methods mav all 
be embraced in going after the business 
systematically, persistently and discrectly, 
and the more of this that is done the 
faster the company will grow, the safer its 
position will become in the community 
and the greater its earning power for its 
stockholders. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Electrical Equipment of the 
Factory of Olds Gas Power 
Company, Lansing, Mich. 


The building occupied by the Olds Gas 
Power Company, of Lansing, Mich., is 
laid out in the form of the letter L, with 
the top projecting toward the west. The 
castings for the engines are made in the 
foundry of the Olds Motor Works, and are 
delivered into the west end of the en- 
gine factory, worked through the clean- 
ing department and machine shop, and 
assembled near the east end. After as- 
sembling, the engines are placed upon & 
foundation with slotted rails, called the 
working-down stand, on which the bear- 
ings, cylinders and other wearing parts 
are worn down to good bearing surfaces, 
the power being derived from a line shaft 
driven by other power. When in condition 
for operation they are taken to the test- 
ing stand, which is similar to the working- 
down stand just described and is located 
at the east end of the main building 
and provided with slotted rails, and after 
test to the paint room at the north end 
of the wing where they are painted and 
loaded for shipment. 

The castings and other engine parts 
are handled by means of three five-ton, 
three-motor, electric traveling cranes from 
the point of entrance at the west end of 
the main part of the building to the north 
end of the wing, and the progress of the 
work is entirely in one direction from the 
time the parts enter until the completed 
engine leaves the factory. 

A novel feature of this operation is that 
nearly all the power used is generated by 
engines under test. On a long founda- 
tion adjacent to the testing stand there 
are located eight generators with an ag- 
gregate capacity of 168 kilowatts, and 
ranging from thirty-five kilowatts to ten 
kilowatts. Each generator has its indi- 
vidual switchboard. These generators are 
compound-wound for 250 volts, direct cur- 
rent, constant potential, and, with the ex- 
ception of one Westinghouse type M, all 
are Westinghouse type S. Generators of 
different capacities were installed to pro- 
vide one of suitable size to load each engine 
manufactured by the company, the engines 
ranging from eighteen to fifty horse-power. 
Beneath the floor on which the switch- 
boards are located is a passage about six 
feet six inches deep, in which are run the 


bus-bars and connecting conductors. From 
the south end of the main bus-bars, four 
500,000-circular-mil lead-covered cables 
connect to the distributing switchboard 
in the southwest corner of the testing de- 
partment, from which the several sets of 
distributing mains run to the various parts 
of the factory and to the office building. 
The general lighting is obtained from 
122 constant-potential, direct-current, 120- 
volt arc lamps, each controlled by a snap 
switch on an adjacent column, and 476 


four sets of mains, each provided with a 
double-throw switch on the distributing 
switchboard, so that all these lamps or 
any number of the four circuits may be 
connected to either side of the system at 
the will of the operator. A double-read- 
ing ammeter is located immediately above 
these switches and a pilot lamp is mount- 
ed on each side of the ammeter, one lamp 
being connected between the positive con- 
ductor and the neutral, and the other be- 
tween the negative conductor and the neu- 
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120-volt, sixteen-candle-power incandes- 
cent lamps are installed for special light- 
ing at tools, benches, etc. Three-wire 
mains are employed in this service with a 
four-kilowatt motor-generator balancer 
connected to the three-wire bus-bars for 
the purpose of equalizing the voltage 
should the load between the neutral wire 
and either of the outside conductors be- 
come unbalanced. As a safeguard against 
unbalanced loads the lamps are connected 
alternately between the neutral and the 
positive and negative leads. In order that 
the load between the two sides of the light- 
ing system may be balanced, the sixteen 
are lamps in the immediate vicinity of the 
distributing switchboard are connected on 


tral. The reading of the ammeter and the 
relative brilliancy of the pilot lamps indi- 
cate the amount of unbalancing of the 
load. 

Included in the general lighting is a 
watch light service consisting of a num- 
ber of gsixteen-candle-power incandescent 
lamps distributed at wide intervals in the 
factory for general dim lighting and for 
watchman’s service. These lights are also 
connected to a double-pole, double-throw 
switch at the switchboard and may be 
thrown on either side of the system for the 
purpose of balancing the load. 

All power circuits are 240-volt, two-wire, 
and are connected to two-wire mains con- 
trolled by double-pole switches at the dis- 
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tributing switchboard. 
motors are all connected to one set of 
mains controlled by a switch and a set of 
mains is run to each of the three travel- 
ing cranes with a switch, all switches be- 
Ing mounted on this distributing switch- 
board. A cireuit-breaker is connected in 
the bus-har circuit leading to the traveling 
cranes, so that in the event of a short- 
circuit on any of the cranes or upon the 
trolley wiring, this circuit-breaker will 
open, while those on the generator switeh- 
boards will remain closed, and the other 
operations of the plant will not be inter- 
rupted. 

The wiring for lights and motors is in 
general run with cleats on wood posts bolt- 
ed to the steel work and in “lorieated” 
iron conduit down columna. 

The method used in testing engines in 
this factory is a unique departure from 
tne old-established practice and is con- 
sidered much more accurate than a Prony 
brake by the engineers and architects, 
Field, Hinchman & Smith, of Detroit, 
who designed the building and its elec- 
trical equipment. After each engine is 
taken from the working-down stand it 
is placed on the testing stand and run for 
a short time with its own power. It is 
then belted to a generator of suitable ca- 
pacity and run on a water rheostat until 
it Is capable of carrying sufficient load to 
Warrant connecting its generator in paral- 
lel with the other machines, at which time 
it is connected in parallel with the others 
by throwing over a three-pole, double- 
throw switch on its switchboard. A pilot 
light is provided upon each generator 
switchboard, which is lighted whenever a 
generator is carrying a water rheostat load, 
thus preventing the accidental connection 
of two generators in parallel on the rheo- 
stat without notice. 

After the engine has run for a suff- 
cient length of time to enable it to de- 
velop ten per cent more than its rated 
brake-hofse-power, the generator is again 
connected to the water rheostat and the 
engine is given its test run. The power 
developed by the engines is at all times 
shown by indicating wattineters, one of 
which is mounted on each switehboard, 
These instruments are of the horizontal 
edgewise type with two scales, one above 
the needle and one below. One scale is 
graduated to read directly the kilowatt 
output of the generator with which it is 
connected. and the other scale to read the 
corresponding horse-power delivered to the 
generator pulley. To obtain the various 
points of this second scale, the various 
kilowatts output were reduced to corre- 
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sponding horse-power anl then divided 
by the efficiency of the generator with 
which the instrument was to be used. The 
generators were all tested at the factory 
by the Westinghouse company, and copies 
of the efficiency curves were furnished to 
the instrument makers for use in cali- 
bration. By the use of one of these in- 
struments the brake-horse-power delivered 
to a generator which is being driven by 
an engine under test is accurately in- 
dicated at all times. If there should be 
belt slippage, this power, of course, would 
be Jess than that generated by the engine; 
but, as all the generators have belt-tight- 
ening bases, this slippage can be made so 
small as to be practically negligible. At 
all events the reading will not favor the 
engine and the power delivered at the en- 
gine pulley will be equal to or greater than 
the reading of the instrument. 

Again, should a generator be operating 
at a lower efficiency at the time of the test 
of an engine than at the time of the fac- 
tory test of the generator, the reading of 
the wattmeter will be less than the horse- 
power delivered to the generator, Conse- 
quently, the maker of the engine is always 
abundantly safe in guaranteeing the out- 
put as obtained by the readings of one of 
these wattmeters. 

In addition to the three-pole double- 
throw generator switch, the water rheostat 
pilot lamp and the indicating wattmeter 
already mentioned, each generator switch- 
hoard is equipped with a circuit-breaker, 
an ammeter, a voltmeter, the field rheo- 
stat for the generator, a ground detector 
and two lamps, one connected to the main 
bus-bars and located over the voltmeter, 
and one connected to the generator leads 
and located over the ammeter, 

The equalizers for the generators are 
all connected through the middle blades of 
the three-pole switches to a short equalizer 
bus-bar near the thirty-five-kilowatt ma- 
chines, the endeavor being made to keep 
the connection to the generators of such 
size and length that the drop in potential 
over them will be the same in each case if 
the equalizer connection earry the full load 
of the generator. 

A room has been provided in the base- 
ment under the testing department for 
the future installation of a storage bat- 
tery, so that if there should come a time 
when the ordinary shop load would not 
he sufficient to provide loads for testing, 
the storage battery can be charged and 
then discharged on night loads for light- 
ing and the operation of heating fans and 
for extra heavy day loads. 
provision for 
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water rheostat has been provided with a 
connection from the bus-bars on the dis- 
tributing switchboard. This water rheo- 
stat is controlled by a switch on the dis- 
tributing switchboard, and a single-pole 
cireuit-breaker is connected in one side 
of the circuit. Up to the present time, 
however, the shop load has been more than 
sulficient to provide loads for testing pur- 
poses, and there has been no need for the 
use of a storage battery or the second 
water rheostat. 

It might be interesting also to note the 
method of operation of the water rheo- 
stats. Each rheostat consists of an open 
steel tank, which forms the negative elec- 
trode, and a steel plate suspended inside 
and insulated from the tank, which forms 
the positive electrode. The tank is also 
insulated from the ground. The electrical 
connections to the two electrodes are made 
by means of lead-covered cables. 

The saline solution, which may be made 
of any desirable strength by the use of 
variable quantities of salt and water. is 
forced by means of compressed air into 
the tank from a closed supply tank in the 
basement. The connection from this tank 
to the rheostat is of lead pipe ineased in 
extra heavy rubber hose and the supply 
tank is mounted on insulating supports. 
An air line containing compressed air is 
run along the basement ceiling under the 
switchboards, and a connection is made to 
two three-way cocks at each switchboard, 
from each of which an air pipe runs to 
the top of each supply tank. A scale has 
heen provided on the inside of the wall 
of the building opposite each rheostat and 
a pointer operated by a float in the rheo- 
stat tank indicates the level of the water 
in the tank. The operator can then stand 
at the switchboard and, by throwing a 
three-way cock in one direction, admit 
compressed air to the supply tank and 
the level of the solution in the rheostat 
tank will be raised and the load increased. 
By throwing the handle of the three-way 
cock in the opposite direction, the air in 
the supply tauk is released to the atmos- 
phere, the water in the rheostat tank rus 
back into the supply tank and the Joad 
is decreased. Thus, by the operation of 
the three-way cock the load may be adjust- 
ed to any desired quantity, One three- 
wav cock is used for each of the rheostats 
above mentioned, 

In conclusion, it may be noted that prac- 
tically all the time since its installaiion 
the plant above described, with the assist- 
ance of one fifty-horse-power unit, has car- 
ried its load of 250 to 450 amperes with 
but few interruptions and with but minor 
difficulties. 
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Portable Form of Wright Demand 
Indicator for Outdoor Work. 

The Stanley-G. I. Electrie Manufactur- 
ing Company, Pittsfield, Mass., has re- 
cently placed on the market a special 
portable outfit for the use of the Wright 
demand indicator in outdoor work, which 
is shown in the accompanying iilus- 
tration. The outfit includes a weather- 
proof housing and insulating board fitted 
with hangers to be attached to the cross- 


arm of the pole beside or near the trans- 


former. Mounted at the bottom of the 
board is a “Wood” are circuit cutout, 
which serves to shunt the Wright indicator 
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The instrument may be connected in the 
secondary circuit instead of the primary, 
if desired, in which case the are cutout, 
which is interposed merely for safety in 
reading and resetting, becomes unneces- 
sary. On the other hand, smaller and 
cheaper instruments may be used for con- 
nection in the primary circuit as well as 
the operation being more convenient. 

ne” 

Progress on the Electrification of the 
West Jersey & Seashore Division 
of the Pennsylvania Railroad. 

Work on the construction of the electri- 
fied section of the trunk line railroad 
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and to disconnect it from the circuit with- 
out interrupting the latter. The attach- 
ing plug is permanently connected to the 
indicator leads, so that the entire equip- 
ment is self-contained and may be removed 
intact. 

To test a transformer it is only neces- 
sarv to install the equipment on the cross- 
arm and substitute the attaching plug 
for one of the fuse plugs from the primary 
fuse box. As the Wright demand indi- 
cator records the maximum current which 
has passed through it any time since it 
was last set, it may be read at any desired 
period after being connected—an_ hour, 
a day, a week, or a month—and will show 
with absolute precision the maximum load 
which the transformer has had to carry 
since it was connected. 


between Camden and Atlantic City is 
progressing rapidly. It will be remem- 
bered that the contract for the equipment 
and construction of this road was let to 
the General Electrice Company last De- 
cember and that the cquipment was to be 
in operation by July 1, 1906. When the 
magnitude of the work is considered, the 
necessity for rapid and systematic con- 
struction can be realized. 

In the first place the work must not 
interfere with the regular operating sched- 
ule of the present steam trains. As a 
consequence much track work has been 
done during certain hours at might. In 
addition to track work, bonding and polce- 
line construction, an 8,000-kilowatt gen- 
erating station and seven separate substa- 
tions are being erected and equipped. Prog- 
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ress on some of the substations has been 
phenomenal. At South Camden, Glasboro, 
Newfield and Reega, the substations are 
well under way, each containing two 750- 
kilowatt rotary converters with auxiliary 
apparatus with arrangements for a third 
complete set. At Mizpah and Clayville the 
equipment consists of two 500-kilowatt 
rotary converters with room for a third, 
while at Atlantic City two 750-kilowatt 
machines are being installed with an ulti- 
mate equipment to consist of two addi- 
tional 1,000-kilowatt units. The eighth 
substation is at the main generating plant 
and contains two 750-kilowatt rotary con- 
verters. 

The progress of the work will be clear- 
ly evident to visitors during the Atlantic 
City conventions. Leaving the Camden 
terminal on the West Jersey & Seashore 
branch, those stations most advanced in 
construction are at South Camden, Glas- 
boro and Newfield. The third-rail con- 
struction has progressed rapidly, the over- 
running type of rail being mounted on 
reconstructed granite insulators. At cross- 
ings special jumper cable construction is 
employed. The cable is laid in bitumi- 
nized conduit, itself embedded in cement. 
The cable ends in a bonding terminal by 
which it is connected to the third rail. 
A terra-cotta cap completely protects the 
cable entrance of the conduit from the 
weather, 

The bonding on the 140 miles of track 
is well in hand. More than two-thirds 
is completed, this part of the work being 
done under the handicap of the present 
operating steam trains. In conjunction 
with the third rail and track bonding, a 
double transmission line is being run on a 
single sct of poles. The conductors are 
arranged on two cross-arms with the three 
respective three-phase wires on each side of 
the pole in the usual triangle. A ground 
wire extends along the top of the pole 
line. 

Current for the transmission circuits 
will be generated by three 2,000-kilowatt 
Curtis steam turbines at 6,600 volts, and 
stepped up to 33,000 volts for transmis- 
sion. At the substations the rotary con- 
verters will deliver direct current to the 
third rail at 650 volts, with few excep- - 
tions the overrunning third rail will be 


used throughout. In the city of Camden 
and between Newfield and Millville the 
overhead trolley will be installed. 

It is entirely probable that as this arti- 
cle appears the turbines will be in process 
of erection at the main station and that 
a month from now they will be operating 
the cars over the new line—the longest 
section of trunk line steam road up to the 
present electrified. 
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Fort Wayne Electric Works Type A 
Transformers. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., in placing its type A trans- 
former upon the market, has conformed its 
design and construction to those considera- 
tions which long experience has dictated 
essential for the proper performing of the 
transforming function. 

The company claims that its type A con- 
stant-potential transformers have for years 
given such excellent performance under 
all conditions of operation that their de- 
sign and construction must be accepted as 
particularly adapted to the strenuous serv- 
ice for which they are built. 

The type A core consists of punchings of 
very thin electric sheet steel laid on each 
other to make the proper thickness. The 
shape of the punching is such that two 
laid side by side form the cross-section 
of the core. Alternate pairs are turned, 
separating the joints in successive layers. 

The magnetic circuit thus formed close- 
ly encircles both high and low-voltage 
windings and consists of two branches, one 
around the upper and one around the 
lower limb of the coil. The short length 
of circuit, its uniform proximity to the 
coil and the special quality of the sheet 
steel results in a magnetic circuit of ex- 
tremely low reluctance in the path of 
practically all the lines of force taking 
part in the transformation. The form of 
core, dimensions of circuit and positions 
of coils result in & maximum efficiency of 
the magnetic portion of type A trans- 
formers. To ensure permanent efficiency 
the thin magnetic sheet steel laminations 
are inspected, tested, annealed, assembled 
and retested before use. The treatment 
given all steel used in type A cores fixes 
its magnetic properties and renders it 
proof against aging or deterioration in 
service. 

The windings or conductors carrying 
current in a transformer supply to and 
receive from the coils the energy trans- 
mitted to the transformer from the gen- 
erator and from the transformer to the 
lamps or motors. The primary coil car- 
ries a high-voltage current of small value, 
the secondary coil carries a low-voltage 
current of larger value. 

The windings of type A coils produced 
in the past were divided into sections, each 
section containing a part of the primary 
and a part of the secondary conductors. 

The heavy conductors in the secondary 
were wound beneath and above the fine 
wire in the primary so as to shield the 
latter from mechanical injury. 

Marked improvements have recently 
been made, however, by the engineers of 
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the Fort Wayne Electric Works in the 
design of type A transformer coils of all 
capacities. As now designed the coils are 
made up with two primaries and either two 
or four secondaries, depending upon the 
output, each wound upon a wooden form 
and insulated complete in one unit. By 
this method, the two sections of the pri- 
mary coil sre wound, taped and subjected 
to the vacuum treatment with the same 
care which all our transformer coils have 
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received in the past, the insulation upon 
the outside of the finished coi] being 
formed in channels to allow free circula- 
tion of oil. The sections of the second- 
ary coil are similarly prepared. Thus it 
will be seen that much better insulation 
is possible, not only between the primary 
and secondary coils, but also between the 
coils and the core. 

This construction, in addition to fur- 
nishing much higher insulation, also per- 
mits the transformer to run at a much 
lower temperature, due to the fact that 


COILS AND CORE COMPLETE. 


the surface of the coils in contact with 
the oil has been greatly increased, together 
with the circulation of the oil through the 
ducts formed by the insulating channels. 

These coils when in position upon the 
core form a very compact structure, two 
of the secondaries being placed in the 
centre of the core. Upon either side of 
these secondaries is placed a primary coil 
and outside of these still another second- 
ary coil. Thus the two primaries are lo- 
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cated in a protected position with no 
chance for mechanical. injury. 

Since the mean length of a turn has 
been reduced in this construction, the coils 
are composed of shorter lengths of copper, 
thus causing the copper loss to be mate- 
rially reduced. 

An additional advantage in this form of 
winding lies in the fact that more layers 
per coil are made possible. By thus in- 
creasing the number of layers, the number 
of turns per layer for a given voltage is 
decreased and therefore the voltage be- 
tween layers is reduced. This reduction 
in the: voltage between layers with the 
same insulation as was used in the oid 
construction guarantees a much higher 
factor of safety for the new design. 

By adopting this careful design the coils 
operate at a very low temperature without 
the necessity of any flaring at the ends 
thus obviating any strain upon the insula- 
tion. In thus retaining the regular form 
of coil the insulation may be made much 
more perfect, the length of copper in the 
coil decreased and the operation of in- 
stalling the new coil greatly simplified. 

In winding type A coils only the best 
of insulating materials are used. The in- 
sulation consists of four divisions. The 
first is the cotton covering of the wire 
itself which insulates adjacent wires in a 
iayer. The second is the sheet fibre be- 
tween layers. ‘This is proportioned in 
thickness according to the voltage between 
layers. The third division includes the 
fibre and fabric wrapping around the com- 
plete coil. The fourth element is the oil 
filling all space outside the coil. The last 
two installations provide a barrier between 
coils and core. 

After winding, type A coils are treated 
by the vacuum drying and filling process. 
The coils are sealed in air-tight tanks and 
the moisture extracted by vaporizing 10 
vacuum at a low temperature. A compo- 
sition which possesses valuable properties 
as an insulating cement is then injected 
into the coils. This composition pene- 
trates and is forced into every pore of the 
insulating materials in the coil and into all 
the minute spaces between and around the 
conductors. Coils treated by this vacuum 
process possess decided advantages over 
untreated coils. The composition used is 
waterproof and prevents absorption of 
moisture by the coils. It is ‘a plastic ce- 
ment and prevents injury to the insulation 
of the conductors by vibration. It is un- 
affected by the mineral oil or the operat- 
ing temperatures of type A transformers 
and is self-heating after puncture by static 
discharges. It is practically indestructible 
under ordinary operating conditions and 
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shows remarkable resistance to deteriorat- 
ing effects of abnormal conditions. 

Two primary and four secondary ter- 
minal leads pass through sealed porcelain 
bushings in the case. Four primary coil 
terminals on a block inside the case per- 
mit the use of the transformer on either 
of two line voltages by connecting pri- 
mary coils in series or multiple. The same 


combination of connections with external — 


- secondary terminals produces either of two 
voltages on the secondary line. 

All type A transformers are now de- 
signed with interchangeable primaries for 
1,050 or 2,100 volts. Two complete lines 
of secondary voltages are furnished, one 
by winding with ten to one ratio giving 
105 or 210 volts and the other by winding 
secondary for ten per cent higher voltages 
than with ten to one ratio, giving 115 or 
230 volts secondary, or a nine to one ratio. 
These two lines of transformers may be 
used for three-wire service. A third line 
of small sizes (0.6 to 2.5 kilowatts, in- 
clusive) giving 52.5 or 105 volts second- 
ary is also furnished, but is not intended 
for three-wire service. 

Type A transformers are designed for 
operation on sixty-cycle, 1,050 or 2,100- 
volt circuits, but will operate equally as 
well on fifty to 140 cycles and on voltages 
varying not over ten per cent, from 1,050 
or 2,100. 
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A New Ground Connection Clamp. 
' The Novelty Electric Company, 50 
North Fourth street, Philadelphia, Pa., 
has placed on the market the “Griptite” 
ground connection clamp, an illustration 
of which is shown herewith. The old 
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GROUND CONNECTION CLAMP. 


method of making a ground between metal 
conduit and water pipes in buildings wired 
for an electric lighting system by twisting 
a piece of copper wire about the pipe, be- 
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ing objected to by the insurance under- 
writers, and also the objections raised to 
a two-piece clamp, led the Novelty Elec- 
tric Company to design this one-piece 
clamp, which, upon being submitted to the 
insurance inspectors, it is said, met with 


` instant approval and endorsement. 


The clamp is made of a continuous piece 
of soft copper tube flattened at one end 
and formed by machinery to exactly fit 
the various sizes of metal pipe from one- 
half inch to three inches. The clamp has 
a hollow tubular end to which a connect- 
ing wire may be soldered, and offers a low 
resistance to the current. The edges are 


rounded, and when used on lead cables for 


grounding, do not cut into the lead cover- 
ing. 


The “ Pagoda” Reflecting Arc. 


The Holophane Glass Company, New 
York city, announces a very great demand 
for the “Pagoda” reflecting arc, which has 
recently been piney upon the market. The 
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 “ PagoDA” REFLECTING ARC. 


use of small units in this device has led 
to its being taken in stock by jobbers all 
over the country. The accompanying il- 
lustration shows the distribution curve 
from the “Pagoda” reflecting arc. The elec- 
trical Testing Laboratories, New, York 
city, have recently made a photometric test 
on the arc, showing the distribution of 
light from a cluster of six bare lamps 
and the distribution from the same clus- 
ter with lamps equipped with shades used 
for the “Pagoda” reflecting arc. It will 
be noted that the light from the arc is 
practically all below the horizontal and 
distributed in such a way as to give a very 


good general illumination. 
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A Fire Test of an Induction 
Motor. 

The accompanying illustration is in- 
structive as a demonstration of the excel- 
lence of modern electrical machinery. It 
shows a General Electric twenty-horse- 
power induction motor as it appeared after 
a fire in the leather warehouse where it 
was installed by the Salem (Mass.) Elec- 


Motor AFTER PASSING 
THROUGH THE FIRE. 


tric Lighting Company. After the build- 
ing and its contents had .cooled off suf- 
ficiently to be entered, the motor was re- 
moved, and after being cleaned and dried 
and fitted with another pulley, started im- 
mediately on application of the current. 
The motor has since carried its rated load 
without trouble and does not appear to be 
damaged in any way except as to appear- 
ance. at the time the photograph was 
taken the armature had been cleaned with 
compressed air. 

The intensity of the heat to which the 
motor was subjected is shown by the ap- 
pearance of the half-burned walls, but still 
more strikingly by the litter surrounding 
the motor, consisting of shafting, pulleys, 
ete., as they fell from the ceiling to the 
floor. The heat was sufficient to render 
the paper pulley of the motor useless. 
The post in the foreground was not in 
the fire, having been put in place imme- 
diately afterward to support the ceiling. 


Congresses to be Held at Milan. 

The following international congresses 
will be held at Milan, Italy, during the 
Exposition which is now being held in 
that city: September 19-23, Coopera- 
tion; date not fixed, Aeronautical; Sep- 
tember 2-3, Alpine; September 5-9, Elec- 
trobiology and Radiology; September 24- 
28, Chambers of Commerce; September 
23-30, Engineers and Architects; Septem- 
ber 17-22, International Union of Tram- 
ways and Railways; September 28-29, the 


Unemployed Question; September 17-21, 
Commercial Training; date not fixed, Me- 
teorology; date not fixed, Tramway Asso- 
ciations. 
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A New Thermo-Flasher. 

The accompanying illustration shows 
the latest form of “Thermo-blink,” an elec- 
trical thermo-flasher made by the Adver- 
tising Mirrorgraph Company, 320 Broad- 
way, New York city. “This flasher is for 
two circuits, flashing first one and then the 
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other with regularity. Itis constructed so- 


as to do away almost entirely with arcing, 
the break taking place with a snap. On ac- 
count of its construction it is imposei- 
ble for more than one circuit to be lighted 
at one time, a feature which will be much 
appreciated by the users of the apparatus. 
An improvement in this flasher is the 
method of enclosing it in a porcelain box 
with a cover, resembling a cutout box. The 
contacts are of heavy platinum, and will 
last a long time. All parts of the flasher 
are replaceable and adjustable, and all the 


work is done in a first-class manner. 
> 


A Four-Wheel Drive Motor Truck. 

The accompanying illustration shows 
an automobile built for heavy service by 
the Four-Wheel Drive Wagon Company, 
Milwaukee, Wis. This motor truck has 
been given extensive tests as to load ca- 
pacity over all kinds of road, fuel con- 
sumption, hill-climbing efficiency and gen- 
eral maintenance, and the maker offers 
it to the public under a liberal guar- 
antee. 

The engine is placed in front in the 
usual manner of modern auto building, 
with the engine shaft running lengthwise 
of the car through the clutch and trans- 
mission. The shaft, however, does not 
engage the rear axle directly, as it does 
in a two-wheel-driven car, but it termi- 
nates in a sprocket just ahead of and 
above the rear axle. A five-inch Morse 
silent chain belt connects this sprocket 
with a sprocket placed on a driving shaft 
running below the engine shaft from the 
front to the rear axle. The lower shaft, 
in turn, by means of bevel gears, drives 
the shafts located within the hollow axles. 
In order to give each wheel independent 
speed when turning corners and traveling 
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over uneven road surfaces, there is placed 
within each hollow axle a differential or 
compensating gear in the usual manner 
of bevel-gear-driven cars; and, in addition 
to this, there is also placed upon the low- 
er shaft, running from axle to axle, a 
third differential in order to allow for dif- 
ference in speed between front and rear 
wheels. 

The bevel gears and pinions are two and 
three-quarter inches wide, one and one- 
eighth-inch circular pitch, with involute 
teeth. 

In steering all four wheels, the axles 
remain in a constant and fixed position 
under the car, and do not swing or turn. 
Steering is accomplished by swinging all 
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type, thirty-six inches in diameter, with 
wooden tires eight inches wide. The com- 
pany uses a ball bearing of its own design, 
eleven inches in diameter, and containing 
forty-eight three-quarter-inch balls. There 
are two bearings on each wheel, which 
furnish sufficient carrying capacity, as 
far as the bearings are concerned, for at 
least 300,000 pounds—-a load ten times 
greater than the entire machine will ever 
carry. 

The wooden tire is made of seasoned 
rock elm, sawed into wedge-shaped blocks 
with the fibre lengthwise, glued and nailed 
together to form a circle. They are then 
turned to size, and a shoulder one-half 
inch wide is formed on each side of the 
tire, two and one-half inches from the 
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THE Four-WHEEL DrivE Motor TRUCE. 


the wheels upon the vertical pivots by 
which they are connected to the axles, 
very much in the same manner as the 
front wheels of an automobile are steered, 
except that instead of having a steering 
knuckle on the inside of the wheel, no 
steering knuckle is used. The axles ter- 
minate in the centre of the wheels, and 
are connected to the bearing ring of the 
wheels by means of vertical pins or trun- 
nions. The bearing ring is of much larger 
diameter than the axles, and is therefore 
readily swung in any direction about the 
vertically-placed pins. All wheels steer 
together from one steering wheel, and 
track perfectly when rounding a corner. 
Although all four wheels are driven, 
the driving in no way interferes with the 
steering, each being entirely independent 
of the other. The wheels are of the disc 


tire surface. A heavy steel ring with a 


corresponding shoulder is shrunk over’ 


the wooden shoulder on each side of the 
tire, having much the same effect as an 
ordinary steel wagon tire in holding the 
wood together and drawing toward the 
centre. Bolts are run through these rings 
and the wood blocks from side to side, to 
prevent the blocks from splitting side- 
wise, 

During the recent meeting of the 
American Institute of Electrical En- 
gineers in Milwaukee one of these trucks 
was exhibited, the illustration herewith 
being taken at that time. 


The Wireless Telegraph Conference. 


It is announced that, on the proposal 
of the British Government, the Interna- 
tional Wireless Telegraph Conference, 
which is to take place in Berlin this year, 
has been postponed from June 28 to Oc- 
tober 10. 


—— 
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DOMESTIC AND EXPORT. 


NEW INDEPENDENT TELEPHONE COMPANY—An independ- 
ent telephone company is seeking a franchise to install a plant in 
Omaha, Neb. The incorporators of the company are: J. E. Baum, 
T. B. McPherson, F. W. Judson, C. J. Green, W. E. Bullard, P. H. 
Updike, David Cole, H. H. Baldridge, of Omaha, and G. E. Woods, 
of Lincoln. The company has a capital of $2,000,000. 


FIRST ELECTRIC CAR ON PENNSYLVANIA SYSTEM—The 
first electric car to run over the tracks of the Pennsylvania Rail- 
road arrived at Pittsburg, Pa., on May 28. It made the run from 
Harrisburg to Altoona, 132 miles, in three hours and forty-six min- 
utes. The run was made as a test, as cars of similar design are 
being built for the New York, New Haven & Hartford Railroad. The 
car uses storage batteries, 


SOUTHWESTERN TELEPHONE AND TELEGRAPH COMPANY 
TO EXTEND ITS SYSTEM— The Southwestern Telephone and Tele- 
graph Company, operating in Texas, Arkansas and several other 
southern states, has filed a certificate with the secretary of state 
of Arkansas providing for.an increase from $5,000,000 to $20,000,000 
in its capital stock. This is done with a view to further extension 
and enlargement of the system in the southwest. 


POWER PLANT ON WISCONSIN RIVER—Work will soon be- 
gin on the building of a power plant at Grandfather falls, one of 
the large water powers of the Wisconsin river. The power will 
be transmitted to Merrill, Mich., and will be used by the Merrill 


Paper Manufacturing Company. The project is in the hands of 


L. N. Anderson, John O’Day and other Wisconsin valley capital- 
ists. Grandfather falls is situated on the Wisconsin river at Kil- 
bourn. The fall at this point is about 100 feet. 


PHILIPPINE WIRELESS TELEGRAPH STATIONS—Plans have 
been completed by the Navy Department for the installation of 
six new wireless telegraph stations in the Philippines. The station 
to be located farthest north will be at Cape Bojeador, on the ex- 
treme northern end of the island of Luzon. Other stations in Luzon 
will be at San Fernandino and near Sorsogon, in the province of 
Sorsogon. Another station will be on Romblon Island, the fifth on 
the island of Cujo, and the station farthest south will be on Sulu 
Island, probably near the city of Sulu. 


LONG TROLLEY LINE—It is announced that the longest 
through trolley line in the world will soon be inaugurated by the 
interests controlling the Detroit United, the Rapid Railway, the 
Detroit, Monroe & Toledo Short Line and the Lake Shore Electric 
Railway. The new limited service will connect the cities of Cleve- 
Detroit, Monroe & Toledo Short Line and the Lake Shore Electric 
to terminal being 238 miles. The first limited connections will be 
installed between Toledo and Detroit, and will be extended later 
to Cleveland on the east and to Port Huron on the north. 


GEORGIA TROLLEY PROJECT—Atlanta, Macon and Griffin 
capitalists have made application to the city council of Atlanta, 
Ga., for a franchise for the Atlanta, Griffin & Macon Electric Rail- 
way Company, which will connect these three cities and intervening 
points. The new line will be one of the longest in the South, and 
will have a capitalization of about $3,000,000. Application will 
shortly be made for a charter, and the incorporators declare the line 
will be in operation in eighteen months. The line will be eighty 
miles long, and it is proposed to maintain a fast schedule. 


TO HARNESS THE WHITE RIVER—A company is being or- 
ganized to install an electric lighting plant and supply current for 
Vincennes, Evanston, Princeton, Washington, Mount Carmel, Sulli- 
van and other towns in the vicinity of Vincennes, Ind. Mr. Eugene 
Rush, of Frankfort, Ind., a capitalist associated with others in what 
is known as the Michigan Hydraulic Company, is interested in the 
proposition. A general survey has been made of the White river, 
and if the proposed enterprise becomes a reality the dam to fur- 
nish power and the electric plant will be constructed at Decker, 
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ten miles south of Vincennes. According to Mr. Rush the plant will 
cost about $638,000, and the work will begin within eight months. 


WESTERN TELEPHONE MERGER—At a meeting in Cleveland, 
Ohio, on May 22, the details of a merger of several of the constitu- 
ent branches of the Federal Telephone Company were completed. 
Control of that company’s properties passed to a syndicate headed 
by James S. Brailey, of Toledo, and including Charles A. Otis, 
A. H. Hough and other Cleveland financiers, as well as a number 
of financing concerns in Cleveland, Columbus and St. Louis. Mr. 
Brailey was made president, succeeding Frederick S. Dickson. The 
Federal Telephone Company is probably the largest of the independ- 
ent systems, and includes the Cuyahoga Telephone Company, of 
Cleveland, Ohio, and the United States Telephone Company. 


A NEW TEXAS INTERURBAN—A project to build an inter- 
urban electric railway between Austin and San Antonio, Tex., is 
taking form. A. S. Reese, of New York, has applied for informa- 
tion regarding government restrictions involved in the building of 
such a system. It is announced that the line between Austin and 
San Antonio will be bonded for $3,000,000. While the detaile for 
building the system have not been made public, it is stated that 
they contemplate the construction of a line to reach from Llano 
on the north to San Antonio on the south, with approximately 200 
miles of track. The central power station will probably be located 
at Marble Falls, where water-power is available for generating cur- 
rent. 


INTERSTATE TROLLEY PROJECT—Preliminary steps have 
been taken toward the construction of an interstate trolley line be- 
tween Canaan, Ct., and Great Barrington, Mass. The Consolidated 
Railway Company has directed its corps of engineers to make sur- 
veys for a street railway running from Great Barrington south 
through Sheffield and Ashley Falls to the Connecticut boundary. If 
the road is built it will be an extension of the Berkshire line. It 
will probably operate in conjunction with the Canaan & Berkshire 
Tramway Company, which holds a franchise to build a street railway 
south from the Massachusetts border. The incorporators are: Sam- 
uel A. Eddy and J. Henry Roraback, of North Canaan, and H. Dwight 
Sisson, of New Marlboro, Mass. 


ERIE ELECTRIFICATION PLAN—It has been announced that 
the directors of the Erie Railroad have authorized the immediate 
electrification of that portion of the line between Rochester and 
Mount Morris, N. Y., a distance of thirty-five miles. It is probable 
that before this work is completed a connection of eight miles will 
be made to Conesus lake. This will be gradually extended untii 
the entire Rochester division is so equipped. The current will be 
obtained from one of the companies now operating at Niagara Falls. 
The company has recently made a utility test of a Union Pacific 
motor passenger car. It has been decided to give the car a service 
test. For this purpose it will be put in regular service between New- 
burgh, Greycourt and Turners, making connections with main line 


‘trains. 


MORE POWER FOR THE COEUR D’ALENE—Work has begun 
on a $2,000,000 electric plant at Thomson’s Falls, on Clark’s fork, 
in Montana, It is expected that the Coeur d’Alene district will 
shortly receive service from the transmission lines. Riparian rights 
and land along the Clark’s fork at Thomson’s Falls have been se- 
cured. Work has been started on the construction of a flume three- - 
quarters of a mile long, which will convey the water around the 
falls. There is a possible development of 37,000 horse-power, entail- 
ing an expenditure of $2,000,000. For the present the company is 
going ahead with the development of 10,000 horse-power. Clark’s 
fork is a stream near Missoula, Mont. The stream empties into 
Lake Pend D'Oreille, east of Hope, Ida. The transmission line will 
be about thirty miles long. 


TO BUILD A POWER PLANT ON THE MISSISSIPPI—It is 
announced that the work of constructing the second largest bar- 
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rage in the world will be begun this year at the foot of the Des 
Moines rapids of the Mississippi river opposite Keokuk, Iowa. It 
has been figured that a dam from thirty to thirty-five feet high 
will furnish more than 100,000 horse-power. The project is in 
charge of the Keokuk & Hamilton Water Power Company. In 
February, 1905, congress gave the concern permission to build the 
dam, and it ig said that arrangements have been made to raise 


part of the $6,000,000 the project will require. The company plans 


to sell power to factories and other concerns. The work, as planned, 
will consist of a stone dam reenforced by steel directly crossing the 
river. At the lowa terminus of the dam the electrical plant will 
be located. At the Iowa end there will also be a large lock for the 
passage of steamers. 


EXTENSIVE SUBWAY SYSTEM FOR THE NEW YORK & 
PENNSYLVANIA TELEPHONE AND TELEGRAPH COMPANY— 
The New York & Pennsylvania Telephone and Telegraph Company 
has under way 4 plan to construct subways to cost $900,000, and 
put under ground practically all of the wires in its territory. A 
petition asking permission to construct such a system has been pre- 
sented to the common council. It is the desire of the company to 
enter buildings under ground, and, where rights can be secured 
from property owners in residential sections, it will locate distribut- 
ing poles, one to each block, from which the subway wires will 
run to various houses. The company offers to furnish bonds to any 
amount that it will place the subway and complete the work in 
three years, and that it will allow space for fire-alarm, porice tele- 
graph and telephone service for the city. It also agrees to com- 
plete all work ahead of the proposed paving. 


MONTREAL LIGHT, HEAT AND POWER COMPANY’S 
REPORT—The. report of President Holt, of the Montreal Light, 
Heat and Power Company, announces that the increased demand for 
power has caused the directors to decide to develop during the 
present season the power of the surplus water of the Soulanges 


canal. The power plant, when completed, will have an output of 


approximately 15,000 horse-power. The directors have appropriated 
$251,818 of the year’s surplus to provide for renewals and deprecia- 
tion, and $50,000 for the insurance fund. During the year $396,000 
of the company’s four and one-half per cent bonds were issued. 
Of this amount, $358,000 was used to repay the company seventy-five 
per cent of the amount expended for extensions in the gas and elec- 
tric departments, and $38,000 was used for the retirement of a like 
amount of the debentures of the Royal Blectric Company. There 
were also issued $64,000 of the company’s five per cent bonds to 
retire the balance of the outstanding bonds of the Standard Light, 
Heat and Power Company. In the electrical department the report 
shows 39,448 incandescent lamps connected, 112 arc lamps, 180 street 
lamps connected and 6,386 horse-power connected in motors. The 
total assets were $27,437,733. . 


Na- 


PERSONAL MENTION. 


MR. W. A. CLEMENT has tendered his resignation as manager 
of the Oswego (N. Y.) exchange of the Ontario Telephone Com- 
pany. 


MR. C. H. EDWARDS, who for the past six years has been con- 
nected with the Fargo (N. D.) branch of the Northwestern T'ele- 


phone Company, has been appointed manager of the St. Paul (Minn.) 
exchange. j l 


MR. L. LEBARON, for fifteen years in the employ of the Western 
Union Telegraph Company, has resigned as manager of the Pensa- 
cola, Fla., office. A. F. Cason, of Dothan, Ala.. has been named as 
Mr. LeBaron’s successor. 


MR. F. B. PERKINS, Toledo, Ohio, has been elected vice-presi- 
dent and treasurer of the Toledo & Chicago Interurban, and presi- 
dent of the Kendallville & Goshen Traction Company. The latter 
is to be an extension of the Toledo & Chicago Interurban Company, 
connecting it with the line into Chicago. 


MR. H. S. KERBY, manager of the Cumberland Telephone and 
Telegraph Company at Henderson, Ky., has been appointed assistant 
manager of the Evansville, Ky., district. This district comprises 
some sixty exchanges, including Henderson, Owensboro, Madison- 
ville, Providence, Hopkinsville and Princeton. 


MR. FREDERICK C. R. SPENCE has severed his connection with 
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the Stanley Instrument Company, Great Barrington, Mass., and is 
now with the Fort Wayne Electric Works, Fort Wayne, Indiana. 
His headquarters are at Fort Wayne, Indiana, and he is acting in 
the capacity of a special representative for the sale of meters, in 
which line of business the above company has a large and increas- 
ing trade. 


MR. E. W. ROCKAFELLOW, who has been identified with the 
selling organization of the Western Electric Company since 1884, 
has recently been appointed sales manager of the supply depart- 
ment. Mr. Rockafellow is one of the most widely known men in 
the electrical industry, and this action on the part of the manage 
ment of the Western Electric Company will be pleasant news to 
Mr. Rockafellow’s large circle of friends. 


MR. S. O. OCHS, who was formerly associated with the Stan- 
ley Instrument Company, Great Barrington, Mass., is now repre 
senting the Fort Wayne Electric Works, Fort Wayne, Indiana, in 
its New England territory with headquarters at Boston. He is well 
known to the electrical fraternity throughout the New England 
states, including New York. Mr. Ochs has just suffered: a severe 
bereavement in the loss of his sister, who died in Kansas City re- 
cently. 


MR. ERNST KOERTING, the noted European engineer, was 
accorded the honorary degree of doctor of engineering at the cele- 
pration of the seventy-fifth anniversary of the Koeniglich Preus- 
sische Technische Hochschule, of Hanover, Germany, for his scien- 
tific researches and discoveries in gas engines and other important 
branches of engineering. Dr. Koerting lives in Pegli, Italy. He is 
a member of the well-known firm of Gebr. Koerting Aktien-Gesell- 
schaft, Koertingdorf, Hanover, and is interested in a number of 
large enterprises in the United States, among them the De La 
Vergne Machine Company, of New York, and the Schutte-Koerting 
Company, Philadelphia, Pa. Dr. Koerting is at present sojourning 
in this country. 


EDUCATIONAL. 


COMMENCEMENT EXERCISES AT STEVENS INSTITUTE OF 
TECHNOLOGY—The thirty-fourth annual commencement exercises 
of the Stevens Institute of Technology, Hoboken, N. J., will be 
held Thursday morning, June 14, at 10.30 o'clock, in the audi- 
torium of the institute. The dedication exercises of the Morton 
Memorial School of Chemistry will be held the preceding day at 
2 P. M. 


COMMENCEMENT WEEK AT WORCESTER POLYTECHNIC IN- 
STITUTE—On Sunday, June 10, at 7.30 P. M., the baccalaureate sermon 
will be preached by the Rev. Willard Scott in Central Church, Insti- 
tute road. On Tuesday, June 12, at 8 P. M., the annual commence- 
ment lecture will be given by Dr. L. P. Kinnicut. The subject will 
be “Sanitary Science and the Public Health.” On Wednesday, June 
13, at3Pp.M.,a demonstration will be given of the four-stage centrif- 
ugal pump at the hydraulic testing plant. From 8 to 10 r. m the 
president's reception to the alumni and senior class will be held. 
On Thursday, June 14, at 10.30 A. M.. the graduating exercises Will 
be held in the assembly room, Boynton Hall. The commencement 
address will be made by Charles G. Washburn, the subject of which 
will be ‘Technical Education in Relation to Industrial Develop 
ment.” At 1 p.M. the alumni dinner will be held at the institute, fol- 
lowed by the annual meeting of the Alumni Association. 


COMMENCEMENT WEEK AT LEHIGH UNIVERSITY—Co™ 
mencement week will be held at Lehigh University, South Bethle 
hem, Pa., from June 10 to June 13. On June 10, at 11 A. M» the 
paccalaureate sermon will be delivered by the Right Rev. Leightoa 
Coleman, bishop of Delaware. On Monday, June 11, the class ex- 
ercises will be held in the park at 2 P. M The Lacrosse game 
between the alumni and Lehigh will be held on the university ath- 
letic grounds at 4 P. M. The junior hop will be conducted in the 
gymnasium at 9 Pr. M. On Tuesday, June 12, the annual meeting 
ct the Alumni Association will be held at 11.30 a. M, with te 
alumni luncheon at 1 P. M. The baseball game between the Indian 
and Lehigh will be held on the university athletic grounds at 3.3! 
P.M. The Phi Beta Kappa address will be made by Charles Sprasv" 
Smith, in the Packer Memorial Church, at 8 P. M. The president $ 
reception will be held in the gymnasium at 
June 13, commencement exercises will be held 
Church at 10.30 Aa. M. 


9 P.M. On wednesday, 
in Packer Memorial 
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OBITUARY NOTICE. 

WILLIAM THOMAS BOUCHELLE, who died at his home in 
Greenwich, Ct., on May 19, was one of the pioneer telephone men 
of the country. He entered the service of the old Metropolitan Tele- 
phone and Telegraph Company, of New York city, over twenty-two 
years ago, and in the period that followed witnessed at close range 
the development of the greatest system of communication the world 
has ever known. His was an active part in this remarkable enter- 
prise, and the presence of so many men at the funeral services, 
representing, as they did, such wide interest, testified to the high 
position in which he was held. As a mark of respect to his memory, 
the executive offices of the New York Telephone Company were 
closed from one o’clock on the afternoon of the day of the funeral, 
which was held at the family resi- 
dence in Greenwich, following the 
arrival of the 3.26 train from New 
York city. William Thomas Bou- 
chelle was born in Baltimore, Md., 
on January 22, 1848, and was the 
son of Peter Augustus and Sarah 
Ellen Bouchelle. He came to New 
York in the year,1869, and entered 
the employ of Dodd’s Express (now 
the New York Transfer Company) 
holding a responsible position with 
that company up to 1883. In the 
year of 1876 he married Mary Ennis 
Woodruff, daughter of Augustus and 
Ann Eliza Woodruff, of New York, 
a faithful and devoted wife, who 
now survives him. It was not until 
1884 that Mr. Bouchelle entered the 
services of the New York Telephone 
Company (then the Metropolitan Telephone and Telegraph Com- 
pany), and for more than twenty-two years after that he devoted 
himself efficiently and loyally to the company’s interest. For seven- 
teen years he was connected with the executive office as confidential 
secretary and assistant to the president. His distinguished char- 
acteristics, unselfish fidelity and amiability gave great value to his 
work, and won for him a very large circle of friends. His business 
connections placed him in many responsible positions. In addition 
to the position he held with the New York Telephone Company he 
was treasurer of the Empire City Subway Company, as well as a 
director of that company. He was also a director of the American 
District Telegraph Company, the Holmes Electric Protective Com- 
pany and the Northeastern Telephone and Telegraph Company. His 
unfailing good nature and geniality was a rare gift. He was a 
member of the New York Athletic Club, the Fairfield County Golf 
Club, the Indian Harbor Yacht Club, as well as the Masonic, Royal 
Arcanum and other fraternal orders. Mr. Bouchelle was attentive 
to his duties, however, up to within a few days of his death. Al- 
though unknown to most of his friends he had suffered for over 
& year from ulceration of the stomach, and while he was known to 


WILLIAM THOMAS BOUCHELLE. 


be far from well his death was sudden and unexpected, the stricken | 


man being conscious up to the end and recognizing those around him. 
Dr. L. P. Jones, of Greenwich, attended him in his last hours. The 
wide popularity of the man made the funeral necessarily large. It 
was set for May 22, and the house was cleared so that as much 
Space as possible would be made for the friends and business ac- 
quaintances who would attend. Upon the arrival of the 3.26 train 
from New York the mourners and friends were conveyed to the 
home where the Rev. George Thompson, rector of Christ Church, 
Greenwich, conducted the services, and a quartette from the same 
church sang several selections. The service was beautiful as it 
was impressive. Foral tributes filled the room and were banked 
around the supports of the catafalque. Particularly handsome 
pieces were noticed from the New Telephone Company, the Fair- 
field County Golf Club, the Holmes Electric Protective Company, 
the Empire City Subway Company and the New York Transfer Com- 
pany. The burial took place on Wednesday morning at Trinity 
Cemetery, 152d street and Amsterdam avenue, the committal serv- 
ice being conducted by the Rev. George Thompson. The pall bearers 
were Charles T. Wills, James McCutcheon, George P. Sheldon, 
F. W. Ritter, C. B. Wilson, F. P. Marsh, Otis H. Cutler, James B. 
Curtis, John H. Cahill and Walter Brown. Among the prominent 
telephone men and other New York friends present at the funeral 
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services were the following: Charles F. Cutler, U. N. Bethell, John 
H. Cahill, Walter Brown, Ford Huntington, H. F. Thurber, J. C. 
Reilly, H. S. Snow, Waldron Hoppins, Alexander Cameron, J. L. 
Hamar, A. R. Pardington, E. F. Sherwood, C. R. Bangs, J. C. Vail, 
B. Gherardi, Charles Kingsley, D, C. Cox, G. C. Allen, J. S. Mc- 
Culloh, James A. Stewart, E. A. Gurnee, W. F. Farquhar, Lincoln 
Jones, James Robb, J. C. Frey, Thomas D. Bowen, W. Sefton, A. 
Middleton, E. Hoosey, A. L. Snow, Otis H. Cutler, E. H. Fallows, 
H. C. Knox, Peter Ferrier, E. A. Sergeant, E. C. Mitchell, H. C. 
Vance, H. G. McCully, C. I. Walker, S. H. Starrett, H. S. Black, 
J. E. McDonald, Colonel H. S. Kearney and J. M. Ferry. The Green- 
wich people attended the funeral services in large numbers. 


ELECTRICAL SECURITIES. 


Trading in stocks during the past week dropped to the lowest 
ebb of the year. Public interest and participation in the market 
has dwindled steadily, until it is hard to recognize any commission 
business whatever. The market has, however, attained a very favor- 
able position, considering the reaction which has taken place since 
the San Francisco disaster. There is an apparent coherence of 
action among all sorts of financial interests, and while the market 
might technically be termed a waiting maxkKet, there is little danger 
of any pronounced decline. The present indications of a bumper 
crop are strengthening the opinion that the agricultural contingent 
will be represented very strongly in speculative flelds in the near 
future. The announcement of the government’s intention to stop 
the present system of lending government deposits to the national 
banks indicates that the recent shortage of gold is over. The ex- 
tensive shipments of gold from San Francisco to this city have also 
brought about an easier monetary condition. 


ELECTRICAL SECURITIES FOR THE WEBK ENDING JUNE 2. 


New York: Closing. 
Allis-Chalmergs common..................... 23K 
Allis-Chalmers preferred.................00- 60 
Brooklyn Rapid Transit....................4. 82T 
Consolidated Gas.............. cc cece ee eee 139% 
General Electric............ 0c cee cee eee e ees 16914 
Interborough-Metropolitan common.......... 515, 
Interborough-Metropolitan preferred......... 8514 
Kings County Blectric.....................4. 165 


Mackay Companies (Postal Telegraph and 
Cables) common.................. eee eee 75% 


Mackay Companies (Postal Telegraph and 
Cables) preferred................c00008, 731, 
Manhattan Elevated....................006- 152% 
Metropolitan Street Railway................ 114 
New York & New Jersey Telephone........ 140 
Western. Unions 24281435 2dd sewn ee ces 9214 
Westinghouse Manufacturing Company...... 156 
Boston:. Closing 
American Telephone and Telegraph........ n. 137% 
Edison Electric Illuminating................ 246 
Massachusetts Electric. .............. 0.0 cee 69 
New England Telephone.................... 137 
Western Telephone and Telegraph preferred. 90 
Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common............ 42 
Electric Storage Battery preferred........... 72 
Philadelphia Electric..................2.00005 TIR 
Philadelphia Rapid Transit.................. 2614 
United Gas Improvement.................... 84°, 
Chicago: Closing 
Chicago Telephone............0..........000- 120 
Chicago Edison Light....................... 147 
Metropolitan Elevated preferred............. 67 
National Carbon common................... 89 
National Carbon preferred............. Saaai 120 
Union Traction common.................... 4) 
Union Traction preferred................... 13 


Tne regular quarterly dividend of 1 per cent on the South Side 
Elevated is payable June 30. Books close June 19 and reopen 
July 2. The South Side Elevated May daily average of passenger 
traffic was 97,159, an increase of 7.188 fares. 

The daily average of passengers carried by Northwestern Ele- 
vated for May was 81,748, increase 3,885; by the Metropolitan Ele- 
vated 136,735, increase 11,571 per day. 
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ELECTRIC LIGHTING. 


HIGHLAND, N. Y.—Highland will be wired for electric street 
lights. 


ATHOL, MASS.—Athol has voted to install a municipal elec- 
tric light plant, and has appropriated $15,000 for the purpose. 


CHICAGO, ILL.—At the annual meeting of the directors of the 
Commonwealth Electric Company the full list of directors was re- 
elected. 


HERSEY, MICH.—The Hersey village council has voted to have 
electric lights, and has made arrangements with F. McIntyre to 
supply them for $30 per light per year. 


MARINE CITY, MICH.—The Edison Electric Light Company, 
of Detroit, has been given a franchise for thirty years and a con- 
tract for ten years for lighting the city. | 


INDIANAPOLIS, IND.—The town council of Sheridan is pre- 
paring to ask for bids for the erection and installation of an elec- 
tric light plant. W. M. Robbins is superintendent. 


INDIANAPOLIS, IND.—The Decatur city council contemplates 
installing a series alternating-current street lighting system in the 
municipal light plant. W. J. Malott is superintendent. 


MONTPELIER, VT.—Walker & Gallison, engineers, are at work 
at the Bolton Falls plant of the Consolidated Lighting Company. 


They are establishing levels preparatory to the installation of much 
new apparatus. 


GADSDEN, ALA.—At a meeting of the Gadsden city council a 
lighting franchise was granted to the Alabama City, Attalla & Gads- 
den Railway Company for fifteen years. The company is required 
to build a plant at a cost of $90,000. 


CLEVELAND, OHIO—The Cleveland Electric Illuminating Com- 
pany will erect a new power station on West Twenty-eighth street. 
The building will be of brick, sixty-four by ninety-four feet. The 
general contract has been awarded to John Gill & Sons. 


ST. CHARLES, MO.—The St. Charles city council has granted 
a twenty-year electric light franchise. The company which secured 
the franchise is composed of Walter S. Ashton, Edgar C. Parker, 
George T. Mathews and Victor H. Becker, Jr., of St. Louis. 


HAZLETON, PA.—At the annual meeting of the directors of the 
Hazleton Electric Light and Power Company it was decided to make 
extensive additions to the local plant. The company has acquired 
the plant of the Lehigh Traction Company and will install additional 
engines. 


MASON CITY, ILL.—Mason City is soon to have a municipal 
electric lighting plant. A bond issue will be provided for and a 
plant erected, costing in the neighborhood of $10,000. The city coun- 
cil has been at work for some time, and the work will be rapidly 
pushed forward to completion. 


MILWAUKEE, WIS.—The new Milwaukee lighting commission 
will ask for new proposals to sell the city a site for an electric light 
plant. The commission has organized with I. B. Cary as president 
and Fred Landeck, secretary. There is $60,000 in the hands of the 
commission for the purchase of a site. 


RICHMOND, VA.—The Emporia light and power plant and ice 
factory, located in Belfield, has been destroyed by fire, entailing a 
loss of $25,000. The plant has been operated by the Richmond Engi- 
neering Company, of which Andrew Pizzini, of Richmond, is the 
head. The property was fully insured and will be rebuilt at once. 


HATTIESBURG, MISS.—A movement is well under way to 
form a combination of the electric lighting and power plants of 
Hattiesburg and three towns to the north, with a view to utilizing 
the power for the operation of an interurban electric road that will 
connect Hattiesburg and Laurel, running through East Abuchie 
and Ellesville. 


COLORADO SPRINGS, COL.—Arrangements are being made at 
Green Mountain Falls by Theophilus Harrison and F. E. Dow for 
the installation of a power plant which will be utilized for lighting 
purposes in that town this fall. The plant will be placed on the 
townsite of Green Mountain Falls, at a point where there is a fall 
of nearly 1,000 feet, within a distance of 2,200 feet from reservoir 
No. 2, belonging to the Green Mountain Falls system. 
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OKLAHOMA, OKLA.—At a meeting of the Oklahoma city council 
an ordinance was acted upon and passed by that body granting 
the Oklahoma Electric Light and Power Company a new franchise. 
This ordinance provides for the reduction of the price of electric 
current to ten cents per kilowatt-hour, which is one-third less than 
the rate heretofore charged. 


PAW PAW, MICH.—The council of Paw Paw has been consider- 
ing for some time the feasibility of building a dam about one and 
one-half miles north on the Paw Paw river in order to secure greater 
power for the municipal electric lighting plant, and at the same 
time furnish sufficient power for the water-pumping station. The 
lake thus formed, it is estimated, will cover 800 acres. 


LEWISTON, ME.—Libbey & Dingley, of Lewiston, have bought 
the controlling interest in the Mechanic Falls Water, Electric Light 
and Power Company, from H. C. Rowell, of Berlin, president of the 
company. In addition to this Libbey & Dingley bought other stock, 
thus securing a majority of the stock. This company has been in 
operation about ten years, and has an investment of $70,000. It 


owns a water power which produces about 250 horse-power under 
average conditions. 


GREENVILLE, MISS—The stockholders of the Delta Electric 
Light, Power and Manufacturing Company held their annual meet- 
ing recently, and several changes in the directorate were made. 
The new directors are as follows: W. E. Hunt, James Robertshaw, 
Henry Crittenden, E. J. Lenz and M. B. Carson. Following the elec- 
tion of the directors the board met and elected W. E. Hunt, presi- 
dent; James Robertshaw, vice-president; Henry Crittenden, secre- 
tary, treasurer and general manager, and E. J. Lenz, superintendent. 


MONTREAL, CANADA—For the year ended April 30 last, the 
Montreal Light, Heat and Power Company showed an improvement 
of $284,839 in gross earnings over the preceding twelve months, 
while the net earnings increased $155,763, or about ten per cent. 
It was the most prosperous year in the history of the organization. 
Surplus for the year increased $150,000, and now stands at $598,486. 


= The company earned for the year, not taking into consideration 


any appropriations for special purposes, approximately 7.5 per cent 


‘on its $17,000,000 of stock. 


JACKSON, MICH.—The Thornapple Electric Company, which 
has its principal office at Hastings, but is largely owned at Grand 
Rapids, has changed its name to the Thornapple Gas and Electric 
Company. There will be no change in the conduct of the business, 
which is the furnishing of electricity to Lake Odessa, Nashville, Mid- 
dleville and Hastings. The company is now engaged in putting in 
another wheel at its dam at La Barge. This will be ready for serv- 
ice shortly, and will represent an investment of $20,000. The present 
horse-power is 500, and the new wheel will double this. 


JAMESTOWN, N. Y.—Announcement has been made that Gov- 
ernor Higgins has signed the charter amendment of Jamestown, 
placing the municipal light plant in the control of a commission. 
The amendment was passed by the legislature last winter and re- 
cently was approved by the council. By the terms of this bill a 
commission of four members is created, who with the mayor, as 
a member ez officio, will assume sole control of the plant. The 
members will be appointed for one, two, three and four years, re- 
spectively. The term of office for future appointments will be 
four years. The appointments are made by the mayor, subject to 
the approval of the council. 


HARRINGTON, DEL.—Last August a franchise from the town 
of Harrington, Del., was secured for an electric light plant by 
W. J. Peall. The power-house will be thirty by seventy feet, of 
concrete construction, and the plant, when fully completed, will cost 
in the neighborhood of $40,000. The equipment will include two 
125-brake-horse-power Berger producer-gas engines; two seventy-five- 
kilowatt, two-phase. alternating-current Fort Wayne generators; 
operating at 220 volts, for Nernst lamp and incandescent lighting. 
The plant will be large enough to furnish day power as well as to 
run a twenty-ton ice plant, which will be erected during the fall. 
Harrington is a town of some 5.000 inhabitants, and the manage 
ment is determined to make this plant represent a permanent invest- 
ment. in every way. The plant will be constructed by the Peall- 
Klier Construction Company, Incorporated, of Wilmington, Del. 
No expense will be spared either in the pole line, line work or me- 
chanical equipment. 
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ELECTRIC RAILWAYS. 


NASHUA, N. H.—Work is being pushed on the new Goff’s Falls, 
Litchfield & Hudson electric railway. 


DETROIT, MICH.—A new electric line between Romeo and 
Almont is being projected by Robert Oakman. 


NEWPORT BEACH, CAL.—Extensive plans for the improvement 
of its service are being made by the Pacific Electric Company. The 
line is being extended beyond East Newport to the bay. 


FAIRFIELD, IOWA—The meeting at the Jefferson county club 
rooms for the purpose of discussing the feasibility of an interurban 
road was well attended, and after a general discussion a committee 
of fifteen were selected to solicit $30.000 of preferred stock. 


BUFFALO, N. Y.—The Buffalo Southern, an interurban line run- 
ning dut of Buffalo, has been sold to Chicago interests said to be 
represented by A. C. Mather, of that city. H. Tracy Rogers, H. C. 
Lein and Daniel Wallin, of Buffalo, are among the directors who 
sold their holdings. 


OROVILLE, CAL.—Construction work has been started on the 
Sutter county extension of the Northern electric road. The roadbed 
will be completed by September next, and cars will be running 
over the line before the close of the year. There are no cuts nor 
bridges, and construction work will be simple. 


ST. JOSEPH, MICH.—The South Bend & Southern Michigan line 
has been placed in operation. This road, connecting Elkhart, Goshen 
and South Bend with St. Joseph, has been under construction from 
South Bend to St. Joseph for over a year. The construction of 
Michigan division represents an investment of $750,000. 


NORFOLK, VA.—Plans for the new power-house of the Norfolk 
Railway and Light Company are being prepared. The plant will be 
located on the site of the old Anderson mill, and will cost complete 
nearly $1,000,000. The building alone, which will be of brick, will 
cost $100,000, and more than $800,000 worth of machinery will be 
installed. 


LEXINGTON, OKLA.—The Oklahoma City, Lexington & Sulphur 
Springs Electric Railway Company at its annual stockholders’ and 
directors’ meeting elected the following board: Jay Sherman, J. S. 
Little, E. J. Keller, Robert E. Thacker and H. A. Hawk, all of 
Lexington, Okla.; E. P. Speers, of Dallas, Tex., and W. S. Upp, of 
Shawnee, Okla. At the directors’ meeting the following officers were 
elected: Jay. Sherman, president; E. J. Keller, vice-president; 
George A. Teague, secretary; H. A. Hawk, treasurer. 


SCRANTON, PA.—The Northern Electric Railway Company is 
pushing the construction of its road through the northern part of 
the county, and has placed an order for 900 tons of rails, to be 
delivered before October 1 next. The company now has a continuous 
line to Leggett’s Gap and options have been closed which give it a 
private right of way from Scranton to Dalton. The company pro- 
poses, eventually, to extend its line to Factoryville, and to run a 
spur to Waverly. The route is now being graded as far as Clark’s 
Summit. 


INDIANAPOLIS, IND.—Incorporation papers of the Kendall- 
ville & Goshen Traction Company, of Kendallville, with a capital of 
$10,000, have been filed. The directors are: F. B. Perkins, A. B. 
Shepard, F. L. Wellsheimer, T. A. Redmond and William Robbins. 
The line is to run from Kendallville through Albion, Ligonier, Rome 
City, Wawaka, Millersburg, Wolcottville, La Grange and Syracuse. 
The same directors have incorporated a light and power company 
with $25,000 capital, for the purpose of furnishing heat and light 
to the above towns and also Avilla, Auburn, Garrett, Butler and 
Waterloo. 


CHARLESTOWN, W. VA.—The city council] of Martinsburg has 
voted to grant the right to construct a trolley line with the under- 
standing that a bond for $10,000 shall be given for the faithful per- 
formance of the contract. Steps will be taken immediately to organ- 
ize the company. The prospect of a street car line in Martinsburg 
and connection with neighboring towns is bright. The first 
objective point will be Shepherdstown, and from there to Harper's 
Ferry and Charlestown. The purpose is to construct the line through 
the most populous and productive portions of Berkeley and Jefferson 
counties. In time it is expected to connect Gerardstown and Hedges- 
Ville with Martinsburg. 


ELECTRICAL REVIEW 


945 


TELEPHONE AND TELEGRAPH. 


CHICO, CAL.—The Sunset Telephone Company is installing a 
conduit system in Chico. 

PITTSBURG, PA.—The Central District and Printing Telegraph 
Company will erect a new building at Bellevue. 


CHESTER,-PA'—The Bell Telephone Company has awarded the 
contract for the construction of a new exchange building. 


KINGSLAND, N. J.—The New York & New Jersey Telephone 
Company has begun the extension of its system in Kingsland. 


BROXTON, GA.—The Broxton Telephone Exchange has passed 
into new hands, and a great many improvements are being made 
in the service. 

ARCADE, N. Y'.—The Bell Telephone Company has purchased 
the stock of the Wyoming & Cattaraugus Telephone Company. 
George M. Feeney will act as local manager. 


ST. LOUIS, MO.—The Suburban Telephone Company has been 
granted permission to erect its poles in Webster Groves. It is said 
the new company will connect with the Kinloch system. 


KINGSTON, N. Y.—The Griffin Corners Telephone Company and 
the Rose Telephone Company have arranged to connect their sys- 
tems at Halcottville. This will give Kelly Corners, Halcottville 
and Roxbury direct connection with Kingston and New York. 


PHILADELPHIA, PA.—J. F. Stuckert has been awarded the 
contract for the $14,000 telephone station to be erected at Media 
for the Bell Telephone Company. The building will be twenty-six 
by fifty-seven feet, two stories high, of brick with stone trimmings. 


KNOXVILLE, IOWA—The Plymouth Farmers’ Mutual Telephone 
Company has incorporated under the laws of Iowa, with its princi- 
pal place of business at McMillan schoolhouse, Clay township, 
Marion county, Iowa, and with the postoffice address of Durham, 
Iowa. 


RUTLAND, VT.—A construction gang is in Manchester stringing 
7,480 feet of thirty-pair cable. The purpose is to do away with the 
overcrowding of telephone poles and wires. There has been a sub- 
stantial growth in the telephone business in Manchester in the last 
few months. 

TECUMSEH, NEB.—The Johnson County Home Telephone Com- 
pany has purchased the lines of the Johnson County Telephone 
Company, owned by H. F. Canon, of Cook. The lines include local 
exchanges at Cook and Graf as well as a line from Cook to Tecum- 
seh. The acquisition gives the independent company about 400 
additional telephones. Mr. Canon will be retained as manager, 
and the transfer of ownership will be made July 1. 


BARBERTON, OHIO—The Barberton Telephone Company has 
been organized and has taken over the property of the Central Union 
company at Barberton. The new company is capitalized at $30,000, 
a large part of which is held in Barberton. The directors are: A. R. 
Henry, James McNamara, C. Weigand, George Shaw and Tim 
O'Toole, of Barberton; E. A. Reed, of Columbus, and F. G. McCon- 
nell, of Akron. F. G. McConnell, who is mentioned among the direc- 
tors, is district manager of the Central Union Telephone Company. 
He was formerly manager of the Youngstown exchange. 


BUTTE, MONT.—The Montana Independent Telephone Company, 
which is preparing to install a new sytem in Butte and elsewhere 
in Montana, will introduce a number of innovations which have 
proved popular in Utah, where a similar company has been estab- 
lished for several years. The directors of the new company are: 
A. J. Davis, Harry Gallwey, Charles J. Kelly, Cornelius F. Kelley, 
M. Sellers Largey, T. S. Lane and H. B. Brown, of Butte; P. B. 
Moss, of Billings, Elmer B. Jones. of the Utah Independent com- 
pany, and George T. Odell, of Salt Lake. The company has a capi- 
tal stock of $1,500,000. 


NEW MANUFACTURING COMPANIES. 
SPRINGFIELD, MASS.—The Alton Manufacturing Company, of 
New York, has been incorporated at the secretary of state's office 
with a capital of $1,500,000, to manufacture lighting and heating 
apparatus. The directors include C. F. King, of Boston. 


BATON ROUGE, LA.—Articles of incorporation have been filed 
for the Watson Electric Supply Company, domiciled at Shreveport. 
The capital stock is $5,000 and the officers are S. M. Watson, presi- 
dent; W. C. Evans, vice-president; W. W. Jones, secretary and treas- 


urer. 
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l INDUSTRIAL ITEMS. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., in bulletin No. 3,703, describes and illustrates a line 
of direct-current motor-driven laboratory lathes. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., has ready for distribution bulletin No. 607, describ- 
ing and illustrating “G. I” hanger boards for multiple arc lamps. 


THE W. S. HILL ELECTRIC COMPANY, New Bedford, Mass., 
has in preparation an elaborate catalogue showing a very handsome 
line of electrical supplies. This catalogue may be had upon request. 


THE ADVERTISING MIRRORGRAPH COMPANY, Brooklyn, 
N. Y., will be pleased to send its new descriptive matter relating to 
the “Thermo-Blink” automatic motorless flashers. This flasher is 
made for both direct and alternating-current circuits. 


THE DONGAN INSTRUMENT COMPANY, 110 State street, Al- 
bany, N. Y., advises that it will be ready for the fall trade with 
a new line of wattmeters and portables, and a new design for alter- 
nating-current and direct-current volt and ammeters. 


THE WESTERN ELECTRIC COMPANY, New York city, 
announces its new city sales department, 19 Murray street, and its 
new stock warehouse, at Bank and Washington streets. The new 
supply stock warehouse affords sixty thousand square feet of floor 
space, which will be devoted exclusively to electrical supplies. 


G. M. GEST, New York and Cincinnati, has closed a contract, 
through his New York office, for the construction of 500,000 feet 
of conduit for the Toronto Railway Company, Toronto, Ontario. 
This will complete the subway system for that company, and will 
give it one of the most complete underground conduit systems of 
any railroad. 


THE HOLTZER-CABOT ELECTRIC COMPANY, Brookline, 
Mass., is making an important announcement to jewelers, silver- 
smiths and metal workers, concerning electric lathe motors. The 
company is making a special offer of a motor on trial. Full 
information and application blanks will be sent to any interested 
upon request, 


THE COOPER HEWITT ELECTRIC COMPANY, New York city, 
in bulletin No. 12 describes and illustrates the Cooper Hewitt mer- 
cury vapor lamp for direct-current and alternating-current circuits. 
In addition to the text, this bulletin gives a number of fine illus- 
trations showing the adaptation of Cooper Hewitt lamps to various 
industrial services. 


GILLETTE, VEBBER & COMPANY, New London, Ct., are call- 
ing attention to the “G. V.” pipe cap for covering the outdoor end 
of service pipe. This pipe cap can be used on pipe with or without 
threads, is galvanized, uses brass screws and can be used for any 
number of wires, including a cable. Descriptive data will be fur- 
nished on request. 


THE SPRAGUE ELECTRIC COMPANY, 527-531 West Thirty- 
fourth street, New York city, is distributing a handy little instruc- 
tion book concerning the installation of “Greenfield” flexible steel 
conduit and armored conductors. In addition to the literature of 
the subject the book contains several pages of engineering data of 
considerable interest. 


THE ROBINS CONVEYING BELT COMPANY, Park Row Build- 
ing, New York city, in bulletin No. 15 describes and illustrates 
Robins conveying and lifting machinery in retail coal pockets and 
locomotive coaling stations. This bulletin is very interesting, and 
gives a lot of valuable information concerning industrial operations 
of this nature. It may be secured upon request. 


THE DE LA VERGNE MACHINE COMPANY, New York city. 
has issued a new eighty-two-page catalogue, describing the mode of 
operation of the “Hornsby-Akroyd” oil engine, and giving illustra- 
tions and short descriptions of the more recent installations of these 
engines. It is stated that over 14,000 are now in use. The cost of 
power is extremely low, being from one-quarter to one-half cent per 
prake-horse-power-hour. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed contracts 
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for switchboards for the following places: Exeter, Nebr.; Ports- 
mouth, N. H.; Bedford, Ind.; Hartford, Ct.; Rochester, N. Y. Also 
a 3,000-line multiple board for the People’s Home Telephone Com- 
pany, Morgantown, W. Va., and one for the Marietta Home Tele- 
phone Company, Marietta, Ohio. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has sold 
to the Roanoke Rapids Power Company, Roanoke Rapids, N. C. 
a 750-kilowatt, 2,300-volt, 200-revolutions-per-minute, alternating- 
current generator, to be installed at the company’s generating plant 
at Roanoke Rapids. In addition to the above the company also re- 
ports having sold a fifty-kilowatt, 2,300-volt, belt-type alternator to 
the Pea River Power Company, of Elba, Ala., to be driven by water 
power. The New York navy yard, Brooklyn, N. Y., has recently pur- 
chased from the Crocker-Wheeler Company a motor-generator, to 
be used in connection with its wireless telegraph equipment. 


DODGE & DAY, engineers, Philadelphia, Pa., have completed 
plans for the new works of the Arthur Koppel Company, of New 
York and Berlin, Germany. Construction work will be started at 
once and the plans contemplate the immediate completion of a sec- 
tion of the erection shop, and the light-car shop, the switch shop, 
service building and office building, and a part of the power plant. 
The works are situated at Homewood, a place about thirty-five miles 
from Pittsburg, and will make many of the products which have 
hitherto been imported by the Arthur Koppel Company from Ger- 
many. H. A. Ellis will have charge of the new works and is now 
arranging for the building of the plant. He has established an office 
at 1771 Frick Building Annex, Pittsburg, Pa. 


FRANK B. COOK, Chicago, Il., has issued an interesting 
pamphlet calling attention to Cook’s type B-4 subscriber’s station 
protector. The type B-4 protector is equipped with Cook's new 
tubular fuses, with improved carbon lightning arresters, and with 
sensitive heat coils. All parts are mounted on a heavy porcelain 
base. The fuses protect against heavy currents. The improved carbon 
lightning arrester is provided with a perforated celluloid dielectric, 
in which the perforations are so small and so numerous that the 
discharge is greatly broken up, and is forced to pass through the 
arresters at many points. If an are continues, the celluloid melts 
and the carbon blocks are pressed together by springs, forming a 
dead ground through the arrester. The pamphlet contains reports 
of a number of cases where disastrous accidents might have been 
avoided if proper protective apparatus had been employed. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., an- 
nounces that, following the recent starting of the 5,500-kilowatt 
steam turbine and generator unit at the Williamsburg power-house 
of the Brooklyn Rapid Transit Company, Allis-Chalmers turbines 
have been put practically in readiness for starting at the power- 
houses of the New York Edison Company, Bronx station, New York 
city; West Chester Lighting Company, New Rochelle, N. Y.; Dayton 
Lighting Company, Dayton, Ohio, and the Brooklyn Edison Com- 
pany, New York. The general interest which has been manifested 
by the engineering fraternity in the development of the Allis- 
Chalmers turbine has been stimulated by the showing made at the 
starting of the Williamsburg unit. The successive initial perform- 
ances of the Allis-Chalmers units enumerated above, now ready for 
service, and only awaiting completion of auxiliary equipment before 
being started, will be watched by engineers and those interested in 
power production everywhere. A 1,500-kilowatt unit for the Mem- 
phis Consolidated Gas and Electric Company of Memphis, Tenn., 
having just undergone satisfactory test at the West Allis, Milwaukee, 
works, is now being prepared for shipment. Similar tests on three 
000-kilowatt units, two for the city of Jacksonville, Fla., and one 
for the Western United Gas and Electric Company of Aurora, Ill., 
will follow as rapidly as possible, after which the three 1,500-kilowatt 
units ordered by John I. Beggs, to meet unusual running conditions, 
will be rapidly brought to completion. These latter units are for 
installation in the handsome new station of the Milwaukee Electric 
Railway and Light Company, Milwaukee. The construction of steam 
turbines by the AllisChalmers company, which has up to the pres- 
ent time been seriously handicapped for want of necessary space 
and working facilities, will very soon be transferred to the new tur- 
bine shop in unit No, 4 of the West Ailis Works, which is rapidly 
nearing completion and which will be devoted entirely to the con- 
struction of this type of prime mover. 
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GAS AND ELECTRICITY. 
Gas and electricity are usually looked upon as competitors. 
The dealer in each claims that it is the best or cheapest, or the 
best and cheapest, illuminant. 


right and, in some, the other; but it does not require a great 


No doubt, in some cases one 18 


imagination to look a little forward and to see these two agencies 
working hand in hand in our cities. Electricity has, unques- 
On the 


other hand, considered merely as a source of heat, gas must, for 


tionably, certain advantages for lighting purposes. 


some time to come, be the cheaper. For years our cities will not 
be able to do without fuel in some form, and gas is the most 
convenient and cleanest method of supplying this. 

It has been suggested—and the suggestion is a good one— 
that the gas supply companies turn their attention more and 


more toward supplying fucl and less toward giving light. If 
they should do this entirely it would be feasible to supply a 
cheaper form of gas, which might drive coal entirely out of the 
cities. It is even possible that the electric generating stations 
would themselves use gas for fuel in preference to coal, thus 
securing the high thermodynamic efficiency of the gas engine 
and, at the same time, avoiding other troubles incident to the 
use of coal. The idea would be for large gas manufacturing 
plants to be erected outside of the city, possibly at the mines, 
where the gas would be generated and transmitted to the city. 
Here it would be supplied to the power-houses and all the city 
buildings for use as fuel, while at the power-houses electrical 
energy would be generated for supplying the lighting and power 
for all the city work. It is possible that eventually electric power 
may displace all other forms of energy for city purposes. This 


is what we are all looking forward to. All we need to discover 


or invent is some method of transforming the energy of fuel 


directly into electricity. In the meantime, this alliance between 
gas and electricity would be a long step forward toward the 
smokeless, horseless city. 


ENGINEERING HONOR. 

Dr. S. S. Wheeler performed an invaluable service to the 
profession of electrical engineering when he presented his ad-- 
| He took for his 
subject, “Engineering Honor,” but he dealt more particularly 
with the conditions obtaining in the branch known as electrical 
engineering. Certain of the older engineers say that there are 


dress at the recent convention in Milwaukee. 


only two branches of engineering—military engineering and civil 
engineering. However just this contention may be, practically 
the division is a convenient one, since both in study and in 
practice one person must limit himself to a rather restricted field. 

The older branches of the profession have recognized, more 
or less definitely, certain codes of ethics to guide their action, 
but the electrical engineers have not yet taken any such action, 
though it is very desirable that this be done. It might be held 
by some that the codes recognized by the other branches of engi- 
neering could, and should, be used as guides, but the conditions 
confronting the electrical engineer differ from those which the 
other branches have to face. Due to the way in which the com- 
mercial development has taken place, a good number of the 
more prominent electrical engineers are more or less closely 
connected with certain manufacturing concerns, or are identified 
with certain electrical methods or processes. For this reason it 
is all the more desirable that the electrical engineer should 
take some definite stand regarding what conduct may be con- 
sidered professional, and what not. | 

In another way this action is desirable. It is regrettably 
true that the public, as a whole, has not yet accorded to the 
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engineer that high position as a professional man which the 
lawyer and the doctor enjoy; and in the engincering profession 
itself the older branches still show a tendency to belittle the 
electrical man, treating him either as a scientist who stoops to 
practical work, or, more often, as a mechanic who aspires to 
higher things. For these reasons the action taken by the Insti- 
tute in appointing a committee to report upon a code of ethics 
will be beneficial, for it will help to raise the profession as a 
whole in the eyes of the public and electrical engineering in 
the eyes of the older branches. 


SN ne ee ee 


THE NATIONAL ELECTRIC LIGHT ASSOCIATION 
CONVENTION. 


The twenty-ninth convention of the National Electric Light 
Association, held at Atlantic City, N. J., June 5 to 8, reflected 
the very active work which the officers had done during the past 
year in increasing the interest and membership in the organiza- 
tion. The attendance, which was far in excess of anything 
previously recorded, must have been particularly gratifying to 
the master of transportation. The arrangements for the regis- 
tration of guests were very complete, and the distribution of 
papers was facilitated, to a high degree, by the efficient corps of 
workers constantly on hand at association headquarters. About 
the usual interest was manifested in the discussion of the tech- 
nical papers, but the discussion relating to the commercial 
development of central station supply was disappointing, in that 
but little time was left after the reading of the papers. The 
extremely complete and interesting paper prepared by John F. 
Gilchrist, on the “Free Installation of Electric Signs,” was 
abstracted very hurriedly, but little time being given to a dis- 
cussion of this important subject. The suggestion was made 
several times by attendants at the technical sessions that the 
papers to be presented at each session be distributed to the 
members at the session prior to their reading. They could then 
be assimilated, and all that would be necessary would be an 
abstract by the author, leaving a great deal more time to dis- 
cussion. It is truly remarkable how much work was accom- 
plished, and the smoothness with which each session proceeded 
was a tribute to the exceptional ability of Mr. Blood as a pre- 
siding officer. Concerning the choice of the new executive, no 
further comment is necessary than to say that it represents one 
of the most popular selections with which the association has ever 
been favored. 

The suggestion voiced by Mr. Blood in his presidential 
address, that an expert be employed to act with the underwriters 
in conserving property interests, is heartily endorsed by the 
fire insurance fraternity, and will no doubt be of great benefit to 


the association. 


The keynote struck by President Blood in his address con- 


cerning the attitude of public-service corporations toward the 
consumer was emphasized in the fine address made by Everett 
W. Burdett on the agitation for municipal ownership and its 
remedies. Mr. Burdett has made a close study of this subject 
and his clear analysis of the conditions leading up to this agita- 


tion for municipal ownership; Ins able exposition of the ele- 
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ments of failure which have attached to those alleged successes 
of municipal ownership abroad, and his edifying conception of 
the straightforward means the supplying corporations must take 
to gain and hold the confidence of the consumer, make his 
address a valuable addition to the literature of the subject. 


THE TELEPHONE INDUSTRY. 

The special report of the Census Bureau, dealing with the 
telephone industry in this country, shows the remarkable develop- 
ment of this industry up to 1902. From all indications, the 
development during the past four years has been even more 
surprising. The statistics show that at the time the compilation 
was made there were 2,315,029 telephone stations of all kinds. 
During that year the American Telephone and Telegraph Com- 
pany reported 1,110,000 stations served by the Bell companies. 
In the report issued by this company on the first of January of 
the present year it is shown that.on that date there were 
2,530,000 Bell instruments in use, an increase of 2.3 times in 
four years. A similar increase in the number of independent 
telephone instruments would make the total number of tele- 
phones over 5,000,000. As the number of calls during the 
census year was over 5,000,000,000, by assuming the same ratio 
of calls to instruments, we would get as a first approximation 
about 11,000,000,000 messages or talks given or held in a single 
year by a system of communication only thirty vears old. 

The report gives also some interesting load curves. ‘They 
show, in general, two peaks, the first coming in the forenoon 
at about ten o'clock in a large commercial centre, and at about 
nine in a manufacturing town. The second peak is in the 
afternoon, lasting from two to four in the commercial city and 
from four to six ina manufacturing town. In a small village the 
load curve takes a different shape, but still shows two peaks, the 
first coming at eleven a. M., and the second at three in the after- 
noon. There is a third peak, less pronounced, coming in the 
evening. In the case of the manufacturing town it is very 
decided, although the number of calls then is less than the 
steady load during the middle of thet day. In the case of the 
large city this peak is not so pronounced, and is found to be 
due to an increase in the number of calls arising from the resi- 
dential district. The village shows a similar peak, coming 
earlier in the evening. No doubt, these load curves are indica- 
tive, in a way, of the life in these various localities. There is, 
for example, a very considerable number of calls made during 
the small hours of the morning from the residential section of 
the large city, which seems to have no counterpart in the village 
load curve. These, however, are sociological questions, ‘The 
telephone man is interested, not in knowing why such calls are 
made, but in the fact that they are. 

A study of this report is impressive, not only on account of 
the enormous increase in the telephone business itself, but also 
on account of the remarkable development which has taken 
place in the apparatus and in the methods of conducting the 
work. It is hard to conceive that this remarkable progress has 


taken place in only thirty vears. 
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ARE VOLCANOES DUE TO RADIUM ? 

New applications of new physical conceptions are always 
interesting when there is any ground for them. Every new dis- 
covery in science is followed by multitudes of letters or articles 
appearing in the newspapers or journals, applying the new ideas 
to explain many physical manifestations which, to the writers, 
seem to need new treatment. By far the greater number of 
these discussions are of little or no value. The authors seem 
to know little about the subject they are discussing, and it is 
the novelty of the idea, rather than its scientific value, which 
appeals to their imagination. 

On the other hand, every new discovery in science necessarily 
suggests explanations of phenomena hitherto unexplained, or 
offers an idea of the action which seems to be nearer the truth 
than the one previously held. The discovery of radioactivity 
naturally was followed by many attempts to utilize the new con- 
ceptions in explaining long-known facts. Many of these ideas 
have been of much value, and the more we learn about radium 
and its allied elements, the wider does their possible field of 
action seem to become. A flood of light is let in on ground 
hitherto obscure, so that the scientific view takes on a different 
aspect, and phenomena which before seemed entirely dissociated 
now seem to be closely related. 

One of the latest interesting uses of the idea of radioactivity 
is due to Major C. E. Dutton, of the United States Army, who 
thinks that it offers the long-sought-for explanation for volcanic 
action. While a discussion of volcanic action may seem to be a 
little out of the province of the electrician, when the volcanist 
adapts to his purposes phenomena closely allied with electrical 
reaction, the former has some excuse for showing an interest in 
the discussion. Since, therefore, Major Dutton turns to radio- 


activity to explain a phenomenon which he has studied for many, - 


many years, the electrical man is justified in indicating his 
interest. 

In brief, Major Dutton’s argument is this: The body of 
molten lava which is thrown out of a volcano is insignificantly 
small compared with the bulk of the earth, and for various 
reasons which he has set forth at length during the past twenty 
years, this lava, he believes, is contained in a shallow reservoir. 
If these facts are admitted, it seems inconceivable to Major 
Dutton that this molten rock can have existed for the æons 
during which the earth has been cooling from a molten con- 
dition, for ages ago such small masses would have become 
solid. Some explanation must therefore be found to account for 
the molten mass. He suggests that radioactivity is this agent, 
for radium is known to be present in the crust of the earth. It 
is known to develop heat, which, if not conducted away as rap- 
idly as it is set free, will accumulate. If this accumulation 
goes on for a sufficiently long time and at a sufficiently high 
rate, the rocks where this action is taking place will eventually 
melt and water, which is always present, will be transformed 
into steam, and the lava extravasated. After relief has been 
found in this way the accumulation of heat will begin again, 
and the eruption repeated at a later period. From the small 
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amount of data which have been accumulated, it is believed that 
the amount of radium contained in the earth’s crust is sufficient 
to develop the heat required by this explanation. 

This is a neat application of the theory of radioactivity. It 


.seems to fit the case very prettily. The next step necessary will 


be to investigate the radioactive phenomena of volcanoes, for a 
confirmation of this theory would be of world-wide interest. 
Who knows but that before many years have passed we will be 
able to draw up a schedule of the volcanic eruptions to be wit- 
nessed for a long time to come, and thus take time by the fore- 
lock, avoiding the destruction of property in the surrounding 
country, or even running excursions to view the magnificent 
phenomenon. All that will be necessary will be for us to know 
the amount of radium present and the physical characteristics 
of the voleano’s interior. 


FOR BETTER LIGHTING. 

It is only recently that we have paid much attention to the 
proper methods of illumination, but since the importance of 
this subject was pointed out, the various aspects of the problem 
have been discussed at frequent intervals. One of the important 
phases which had not previously been thoroughly discussed was 
taken up at a recent mecting of the Illuminating Engincering 
Socicty, in a paper presented by Dr. Louis Bell, on the physio- 
logical effects of our methods of illumination. This is really 
one of the most important phases of the subject, for our main 
reason for lighting a building is to enable us to see. The other 
results, while important, are secondary. And it is not only 
necessary that we should be able to see, but that this should be 
brought about by that method least harmful to the eya Every 
one is aware of the unpleasant feeling produced by a badly 
placed light, yet we seem to fail to realize that not only is that 
arrangement uncomfortable, but it is probably injurious. We 
seem to take such situations as a matter of course, and we make 
no attempt to rectify them. Then, again, it is very common to 
find inadequate lighting in a room where the eye must be used 
for hard work, such as reading. We are apt to think that if a 
certain number of lights are placed in a room that is all that 
need be considered. 

The problem really is a very complex one. We must give 
an illumination which puts the least strain on the eye, and, 
in nearly al] cases, we must do this for the least cost. We should 
also bear in mind the esthetic side, and produce an effect as 
harmonious as possible. This latter problem is closely con- 
nected with the first, for a pleasing effect is less tiring to the 
eye than one that is too dull or too glaring. 

We seem now to have made a fair start toward improving our 
lighting system throughout, for we have got together not only 
the men interested in supplying the illuminant itself, but those 
who decide how it shall be used; and now we find the oculists 


and others who are particularly concerned with the care of our 


eyes adding their influence. This united effort should have a 
considerable effect in educating the public to a proper use of 


illuminants. 
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The Twenty-ninth Convention of the National Electric Light Association. 


N POINT of number of attendants, the 
twenty-ninth convention of the Na- 
tional Electric Light Association, held 

at Atlantic City, N. J., June 5 to 8, 
was a record breaker, there being regis- 
tered up -to Thursday evening nearly 
1,500 delegates and guests. The Tuesday 
and Wednesday sessions were reported very 
fully in last week’s issue of the ELECTRICAL 
Review, and a brief summary given of 
the last two days’ sessions, including the 
election of officers, which resulted as fol- 
lows: 

President, Arthur Williams, New York, 
N. Y. 

First vice-president, Dudley Farrand, 
Newark, N. J. 

Second vice-president, Alex Dow, De- 
troit, Mich. 

Secretary and treasurer, W. C. L. Eglin, 
Philadelphia, Pa. 

Executive committee, to serve for three 
vears: Charles R. Huntley, Buffalo, N. Y.; 
F. M. Tait, Dayton, Ohio; L. A. Fer- 
guson, Chicago, Ill. 

The session opened on Tuesday, June 
5, with the address by the president, W. 
H. Blood, Jr. The papers taken up in- 
cluded the report of the “Committee on 
Progress,” by T. C. Martin ; “Mercury Arc 
Rectifier System with Magnetite Lamp- 
for Street Illumination,” by W. S. Bars- 
tow; “The Flaming Carbon Arc,” by Louis 
B. Marks; the report of the “Committee 
on Steam Turbines,’ by W. C. L. Eglin 
and I. E. Moultrop; “Mechanical Refrig- 
eration,’ by John Meyer; “Fuel Econo- 
my,” by J. H. Hallberg; “Electric Heat- 
ing,’ by James I. Ayer; “Line Construc- 
tion for Overhead Light and Power Serv- 
ice,’ by Paul Spencer; “Business-Getting 
Methods,” by Frank W. Frueauff; “How 
to Make a Small Electric Plant Pay,” by 
D. F. McGee; a symposium entitled “Some 
Methods Used in Securing and Retaining 
Business”; “Free Electric Signs,” by John 
F. Gilchrist; “Profitable Commercial 
Cooperation,” by J. Robert Crouse; and 
the report of the “Committee to Cooper- 
ate with the Manufacturers’ Advertising 
Committee”; “Grounding Secondary Al- 
ternating-Current Service,” by Sidney 
Hosmer; report on “Protection from 
Lightning During 1905”; report of the 
“Committee on the Fire Hazard of Elec- 


tricity.” 


Atlantic City, N. J., June 5 to 8. 


THURSDAY MORNING, JUNE 7. 

President Blood called the meeting to 
order at 10.15 o'clock and announced the 
first paper on “Alternating-Current Sys- 
tems of Distribution and Their Automatic 
Regulation,” by C. W. Stone. 

The first part of this paper deals with 
the various methods of alternating-current 
distribution now in use: the latter part 
takes up the question of automatic regula- 
tion. 

Regulators are divided into two types, 
those that are arranged to work directly 
or indirectly to change the potential of 
the generators, and those for operating 
directly on the feeders. A number of such 
regulators are described. 

H. L. Wallau said his company was op- 
erating in Cleveland an 11,000-volt trans- 
mission system, and had a grounded neu- 
tral both at the main station and at all 
substations. He asked Mr. Stone if he 
thought there would be trouble from stray 
currents due to railway circuits, due to 
these conditions. The practice in Cleve- 


-land had been to use for primary circuits 


three-phase, three-wire circuits straight 
through. The principal distributing mains 
are also three-phase, three-wire, but there 
are some single-phase distributing mains 
that run down short cross streets and 
through the back alleys. The question of 
secondary distribution has been very forc- 
ibly brought home by the large number 
of transformers of small capacity that be- 
gan to accumulate upon the primary sys- 
tems, and it became necessary for that 
reason to adopt a definite policy of sec- 
ondary distribution. In one of the very 
congested districts in the west side of the 
city there is a comparatively large district, 
with*approximately a -400-kilowatt load at 
maximum, which is distributed entirely 
underground by a three-phase, four-wire 
secondary system, the primary being three- 
phase, three-wire, 2,300 volts, and the sec- 
ondary 115-200 volts. As originally in- 
stalled this secondary was pretty well bal- 
anced, but as connections have been made 
and customers disconnected, it is found 
that the balance becomes quite had and the 
regulation on that type of secondary is 
getting to he a very hard thing to main- 
tain. For that reason the three-phase, 
four-wire svstem has been discarded ex- 
cept where it exists and can not readily be 
changed, and the single-phase, three-wire 
secondary system has heen adopted. Where 


there were long stretches, individual sections 
or streets were balanced on a given phase 
of the feeder, the next section being on the 
next phase, cte. For small power loads ad- 
ditional transformer capacity is installed. 
However, but one power transformer is 
installed. That is simply to get the other 
two phases, as the power that is supplied 
in these districts is to a large extent very 
small compared with the total lighting 
load on the secondary system at that point. 
The transformer is therefore connected 
either to give 115 volts, three-phase, where 
the motors of that type exist, or 230 volts, 
three-phase, when necessary, by con- 
necting the additional transformer with 
the three-phase wire connection and run- 
ning two additional wires. The company 
is about to install a turbine in this con- 
nection and an exciting set with a Tirrill 
regulator. It has been decided, however, 
that regulation is not possible from one 
principal feeder, for the reason that there 
are now three substations in use and a 
fourth being built, and the total number 
of feeders to be supplied by these sub- 
stations will be something like thirty-three 
next fall, and it is expected that the aver- 
age load on the feeders will be from 150 
to 200 kilowatts, and as the substations 
are located quite a distance apart it is 
pretty hard to regulate any particular 
feeder to give any kind of regulation on 
the others. Compensators have been 
adopted having one compensator cut in 
each leg of a three-phase primary feeder 
and one induction regulator in each leg 
of such feeder. The regulators are motor- 
operated, but controlled by the station op- 
erator, who merely adjusts them, to keep 
his potential balanced as shown on the 
station voltmeters. Very little difficulty 
has been found in obtaining good regula- 
tion by this means and rather better effi- 
ciency is got out of the transmission lines 
insomuch as the three-phase system, with 
its resulting economy, is used, as against 
the single-phase svstem balanced on a 
three-phase bus. 

Mr. Stone said he did not think there 
should he much trouble on the three-phase 
grounded neutral, 11,000-volt circuit, be- 
cause the principal trouble which occurs 
on the three-phase, four-wire primary dis- 
tribution is due to the great number of 
erounds which are made very close to the 
railway circuits; he would imagine with 
the one ground that the substation, which 
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is probably a considerable distance from 
the rails, and a considerable distance away 
from the railway circuits, would expe- 
rience very little trouble. 

J. H. Hallberg, New York, said that in 
one large power station where they were 
using the three-phase, four-wire grounded 
neutral, overhead system, they experienced 
a great deal of trouble with the lightning 
arrester equipments. He thought that that 
point deserves some consideration, because 
when a lightning arrester is applied to a 
system with a grounded neutral, it must 
not be forgotten that the entire circuit 
potential exists between each phase-wire 
and the ground, so that a double-pole ar- 
rester should not be used, because when 
the lightning does strike it it does not 
merely go from one of the phase-wires to 
the ground, as would occur in an under- 
ground circuit, but it also establishes a 
path for the current between two phases, 
and therefore it is better on such systems 
to use the lightning arresters in tandem, 
single-pole arresters, one placed after the 
other. That gives a much better result; 
otherwise the current is hable to Jump 
across the arresters, which has happened 
in several instances he knew of. 

Another thing he was interested in was 
the three-wire four-phase primary distri- 
bution and the single-phase secondary 
system of distribution with three wires. 
He believed that a system of this sort is 
applicable to all classes of work, and es- 
pecially now that single-phase motors are 
available which can be operated up to 
capacities of fifteen horse-power for ele- 
vator work and other classes of service, 
such a system should certainly deserve 
careful consideration. 

J. F. Geiser, Waynesboro, Pa., said he 
was very much interested in the question 
of feeder regulators, not because of any ex- 
perience that his company had had, but be- 
cause at the present time they were about 
to light a park some six miles from the 
town and it was desired to install as simple 
an apparatus as possible for taking care 
of the losses on the line. The company 
has been looking for just such a regulator 
as was described in the paper, and he 
would like to get as much information as 
he could about the nature of the apparatus, 
the amount of potential it requires, etc. 
He asked Mr. Stone if they were in gen- 
eral use at the present time and whether 
they required frequent inspection or anv 
regular attendance. The park season is 
only a few months in the vear and they 
could afford to suffer considerable loss in 
the feeders for the short period of time if 
the loss did not disturb the lighting. 
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Mr. Stone stated that a large number of 
these automatic regulators were in use. 
There are many in Chicago and a num- 
ber in Toledo. The first regulators which 
were put out required considerable atten- 
tion, but at the present time he thought 
it could safely be said that they require 


but very little attention and the mainte- 


nance should be verv slight. With the 
switch type of regulators there has been 
practically no wear whatever on the switch 
after two or three vears’ successive opera- 
tion under commercial conditions. The 
only maintenance would be to see that the 
bearings were well oiled and that the 
contacts on the potential relay were in 
good condition. , If these two things are 
looked after, he expected very little trouble 
to occur in the case of either type of regu- 
lator. 

The next paper, “Maintenance and 
Calibration of Service Meters,” was read 
bv William Bradshaw. 

The modern integrating wattmeter has 
reached a stage in its development where 
the user’s share of attention is reduced to 
a minimum. Nevertheless, careful and 
intelligent inspection and calibration are 
necessary and a never-failing source of 
revenue. 

The efficiency of the maintenance bu- 
reau may be materially increased and its 
cost reduced to a minimum by giving the 
proper attention to the following points: 

(a) The selection of the meter. 

(b) The installation of the meter. 

(c) The record system. 

Meters should be selected according to 


the excellence of their mechanical con- 


struction and electrical performance. The 
mechanical features which permit good 
electrical performance are the lightest 
moving element consistent with strength, 
bearings with a minimum of friction and 
a maximum life; a construction of termi- 
nals that provides good surface insula- 
tion between opposite sides of the line and 
to ground and make it difficult to tamper 
with the registration of the meter; coils 
so insulated as to prevent grounding to 
laminations and burnouts. | 
Some features affecting the meter’s elec- 
trical performance are a design of electro- 
magnet that will give a load curve accu- 
rate within the limits of plus or minus two 
per cent from two per cent of full load to 
fifty per cent overload ; a voltage curve ac- 
curate within same limits from fifty per 
cont of voltage to twenty-five per cent 
over-voltage; a frequency curve with an 
accuracy of two per cent for a change of 
ten per cent of alternations. It should 
have low shunt loss, high ratio of torque 
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to unit weight and a very small change 
in accuracy for a large change in tem- 
perature. 

The installation of the meter should 
take advantage of its inherent overload 
capacity and should be made in an ac- 
cessible place, free from excessive vibra- 
tion, moisture, or extreme ranges of tem- 
perature. : 

The maintenance bureau wil have for 
its principal work a periodic inspection 
and test of its service meters. This can 
only be accurately and well done when 
properly systematized. Record cards, giv- 
ing the head of the meter department at 
a glance the condition of the entire meter 
equipment, should be used. 

The most efficient and cheapest method 
of making the periodic inspection and test 
consists in using such apparatus for the 
line test that the services of but one man 
capable of performing both inspection and 
test are required. Secondary standards 
with which the line test can be easily 
and accurately made are now available in 
the form of special integrating wattmeters. 
The method of this line test consists in 
comparing the speeds of the moving ele- 
ment of the service meter and the stand- 
ard. When used with diserction, it is the 
most accurate and reliable method avail- 
able. The special integrating meter should 
never be considered as anything but a 
sccondary standard and then only when 
its calibration is frequently checked by a 
reliable and accurate primary standard. 

The laboratory work will consist, first, 
of test and repairs on service meters, the 
line test and inspection of which have 
indicated the need of more extensive re- 
pairs and calibration than can be made 
at the installation; second, of the care and 
calibration of the secondary standards. 
The most important and vital work of 
the maintenance bureau and laboratory 
of the central station is the proper use and 
calibration of the secondary standards and 
the care and use of the primary stand- 
ard. | 

In selecting a secondary standard choice 
should be made of the meter which shows 
the best average performance for both 
load, voltage and frequency, and the lim- 
its of variation should not be greater than 
specified for service meters. 

The primary standard determines the 
accuracy of the entire bureau’s work and 
its reliability and permanency are of vast 
importance. The service meters have an 
inherent range of seventy-five times its 
smallest calibrated reading and the pri- 
mary standards must cover the range lim- 
its of the entire line of service meters in 
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use by the station. The manufacturer or 
some standardizing laboratory should cali- 
brate and maintain the primary stand- 
ard. 

Dr. Edward Weston, Newark, N. J., 
asked Mr. Bradshaw whether the curves 
shown in his paper are intended to rep- 
resent the errors due to the spring in the 
Siemeng’ dynamometer, or whether they 
are the combined errors of the instrument. 
He has had quite a little experience with 
springs and also dynamometers, and he 
certainly found the springs rather more 
reliable. In fact, you must expect to find 
in instruments of the dynamometer type 
errors which are due to causes other than 
those due to the springs, especially in 
Siemens’ type of dynamometer, where the 
coil is immersed in mercury in order to 
insure contact; but in addition to that 
the Siemens’ type of dynamometer is not 
such a type as gives the coil a fixed posi- 
tion with relation to the rest of the field. 
That induces an error. Springs are ex- 
tremely accurate and reliable devices if 
properly made. The best indication of 
that is that our steamboats, our vessels 
all over the world, are steered according 
to time derived from a chronometer, and 
in that case the spring force varies so 
minutely that it is practically inappreci- 
able. Of course, any difference due to 
temperature is compensated for by the 
compensating balance. In the use of 
springs on timepieces the error due to the 
very minute variations of the spring is 
accumulative, for its effect is increased 


' with each beat of the balance-wheel; 


whereas in using the spring for obtaining 
a balance, or a condition of equilibrium, 
that practically does not count at all. The 
Siemens’ dynamometer type of instrument 
is not an unreliable instrument on ac- 
count of its spring, but on account of the 
nature of the instrument, the effective 
character of design and the method of in- 
ducing the current through the coils. Tle 
ventured to say that springs properly con- 
structed will show an error of less than 
one-tenth of one per cent, or even one one- 
hundredth of one per cent, but they 
should not be tested by the application of 
anything in the way of electrical current 
or the introduction of elements which 
properly do not belong to them mechanic- 
ally. They should be tested by the ap- 
plication of a weight at a known distance 
from the centre, that is acting upon a 
drum carefully counterbalanced at a 
known distance from the centre. Mr. 
Bradshaw makes the statement that man- 
ganin, which he (Dr. Weston) had the 
pleasure of discovering a good many years 
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ago, and which is being universally used 
in resistance coils, is constant, and if it 
shows any change at all it shows a ten- 
dency toward decreasing resistance rather 
than increasing it. That is not a fact, 
sometimes it goes up and sometimes it 
goes down, and the variations, while very 
small in general, are sometimes quite con- 
siderable. It is more marked apparently 
with thin wires than with thick wires, so 
that too much reliance must not be put in 
manganin standards of resistance, and they 
must be checked from time to time. He 
has had some cases of manganin standards 
which have been in his possession for a 
matter of perhaps fifteen years and they 
have shown as much as‘ten per cent in- 
crease. That is a very serious change, 
but invariably that has occurred with thin- 
wire standards. When it came to thick- 
wire standards the error generally has 
been very small, but it is not always one 
way. 

Mr. Bradshaw replied that the curves 
given represented the accuracy of a spring 
when its torque was exactly proportioned 
to the current deflection, and they do not 
by any means come any closer than the 
statements given. If only one spring is 
taken, it will show considerably more 
variation than one-tenth of one per cent, 
but if two springs are taken, a man who 
has had a great deal of experience with 
springs may be able to set the springs so 
that they will approximate closely to a 
straight line. The curves deal with the 
accuracy of the spring itself and not with 
the accuracy of the instrument as regards 
the deflection and torque of the spring. 

The paper on “Alternating-Current 
Elevators,” was read by W. Noble Dickin- 
son, Jr. 

Summarized and compared, the applica- 
tion of the alternating-current motor to 
the regular type of direct-current direct- 
connected elevator machine limited the 
duty of the latter and rendered it expen- 
sive to install and to operate. It also 
made it noisy in operation, detracted from 
its safety, necessitated mechanical or rec- 
tified magnetic control, and affected the 
lights when placed on a lighting circuit. 
On the other hand, the tendency of central 
stations toward alternating current made 
it clear that alternating-current elevators 
suitable for all classes of service would be 
called for, and that if real progress was to 
be made, existing conditions and known 
principles must be carefully analyzed and 
the latter applicd to the former, singly 
and in combination, until a basis of pres- 
ent possibilities was established. This basis 
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should constitute at least an advanced 
starting point for development. 

Applying, in so far as possible, the ex- 
perience gained in direct-current practice, 
it followed that the first requirement was 
a quietly running motor having a large 
starting torque per volt-ampere of input, 
a reasonably small rotor weight, and good 
efficiency and power-factor through a 
range of load. It further appeared that 
a motor having direct-current shunt mo- 
tor characteristics at full speed wag neces- 
sary and that if possible this motor should 
be subject to definite speed variation. The 
multiphase motor, as known, gave better 
promise than the single-phase motor of 
fulfilling the conditions, and the multi- 
phase elevator was, therefore, taken up 
first. 

The elimination of noise, the obtaining 
of an excellent efficiency and power-factor 


at full load, and the reduction of rotor 


weight and speed to the minimum, could 
be provided for in the design and manu- 
facture of the motor. The starting torque 
and speed variation features did not so 
readily fall into line. The starting torque 
per volt-ampere was improved, but was not 
and has not as yet been brought to a point 
comparable with that of the direct-current 
motor. 

An induction motor has practically the 
same characteristics as the direct-current 
shunt motor and, with all resistance cut 
out of both primary and secondary cir- 
cuits, the speed of the induction motor is 
limited quite as well by the number of 


cycles on the circuit as the speed of the | 


direct-current motor is limited by the line 
voltage. 

In the event of the line circuit being 
broken, however, the comparison ceases. 
Under such conditions the speed of the 
induction motor would be limited only 
by the relation existing between the driv- 
ing force and the mechanical friction op- 
posing it. With highly efficient gearing 
and mechanical control, the failure of the 
current with the machine in operation or 
the lifting of the brake with no current 
on the line would prove a source of danger. 
The introduction of ag electric brake 
would at once overcome this difficulty. 

The imminence of phase reversal on the 
line is not so apparent as it was some 
time ago, but it is clear that danger from 
this source on multiphase circuits exists 
and always will exist and that provision 
should be made to nullify its effect. With 
a magnetic control, perhaps the best device 
for automatically accomplishing the de- 
sired result makes use of the torque prin- 
ciple of a small multiphase motor inserted 
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across the main line circuit. With current 
across this small motor in the proper rela- 
tion, the circuit to the elevator controller 
is complete, but at the instant the phase 
relation on the main line circuit is re- 
versed, the direction of torque is reversed 
and the control circuit is, in consequence, 
opened. 

The problem of magnetic control has 
practically been solved. Something over 
a year ago a multiphase magnetic control 
was sct up and operated, and its action 
was positive. Chattering was obviated 
by the use of four-pole magnets acting on 
circular armatures. 

For ordinary controls, a single-phase 
magnet of the solenoid type has been de- 
veloped, which is simpler in construction 
and wiring, and lends itself more readily 
to the requirements of a control. 

With the controller magnets developed, 
the next step was to reduce the current 
required to release the brake and, if possi- 
ble with safety, to provide that the brake- 
releasing current should not occur simul- 
tancously with the peak of the motor-start- 
ing current. This end has been attained 
by proper connections in the controller 
and by the introduction of a momentun 
type of brake in which the turning effort 
produced when the friction shoes of the 
main brake grip the revolving brake-whcel 
is transmitted to the lever of a second 
brake which also tends to bring the moving 
parts to rest. As the braking effort is thus 
multiplied, a smaller brake magnet meets 
the requirements, and, in consequence, a 
smaller brake magnet current. 

Utilizing these single-phase control 
magnets and a multiphase brake magnet, 


° a s 4 é 
any form of “switch-in-car” or “push-but- 


ton” control for a multiphase elevator nay 
be obtained, without employing a rectify- 
ing process, and it is clear that this same 
combination is equally applicable to the 
control of a single-phase elevator by in- 
cluding a phase-splitting device to supply 
multiphase current to the brake magnet. 

The starting current for an alternating- 
current motor suitable for elevator work 
is greater than that of a direct-current 
motor, but it seems reasonable to assume 
that in any location in which high-speed 
service is demanded, provision for a high- 
starting current may be made. 

High-speed service requires some form 
of control for intermediate speed, in order 
that good landings may be made. The 
introduction of a double or multi-motor 
arrangement with provision for individual 
and cascade connection, or with one elec- 
trodynamic machine arranged as a power 
consumer, appears to offer the best promise 
for definite speed control. 
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P. D. Wagoner, Schenectady, N. Y., 
took exception to Mr. Dickinson’s state- 
ment, in connection with the use of mer- 
cury arc rectifiers in connection with ele- 
vators, that the current required to main- 
tain the are during the period in which 
no uscful work is being done usually rep- 
resents a loss which is prohibitive. Mr. 
Wagoner felt that in this instance at least 
the word “prohibitive” is comparative. It 
is possible to maintain the are during the 
period referred to by Mr. Dickinson with 
a loss of energy not excecding 100 watts, 
perhaps by something less than that 
amount, and there are many cases when 
the advantage of being able to use direct 
current would more than offset the energy 
equivalent to one or two incandescent 
lamps. With reference to the use of the 
rectifier in connection with storage bat- 
teries, it is entirely possible that rectifiers 
may be applied to this service without 
the use of any storage battery at all. This 
belief is founded on the fact that he has 
scen a trolley car equipped with the mer- 
cury arc rectifier, in which the energy re- 
quired was as great as would be required 
in elevator service and the character of 
load was certainly as fluctuating. 

Mr. Dickinson said he was glad to 
hear from Mr. Wagoner. He had looked 
up this mercury arc rectifier a month ago, 
and in order to check himself just before 
getting up the paper, he inquired in two 
offices concerning the amount of current 
required to maintain the arc, and gained 
the idea it was 600 watts. He was glad 
to hear that it is considered possible to 
run elevators through the means of the 
mercury arc rectifiers. 

E. F. McCabe, Lewiston, Pa., asked 
whether the practice of using starting re- 
sistance is not to regulate the supply of 
current on the circuits on which the al- 
ternating-current elevator motor is used; 
in other words, i3 it not put there to keep 
down fluctuations, and if the starting re- 
sistance were elhaiinated would it not be 
impossible to use light: ocn the same cir- 
cuit with the motor? 

W. A. Layman, St. Louis, Mo., replied 
to this question. He had been endeavor- 
ing to introduce a type of motor which 
he thought Mr. Dickinson had in mind. 
Resistance has been employed up to date 
because it was felt that the American cen- 
tral stations would require its use in hold- 
ing down starting current. The same 
equipments can be employed without start- 
ing resistance, and the starting current 
can be held down to reasonable dimensions, 
but they have been endeavoring to secure 
a type of motor that would develop full 
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load torque with practically full load cur- 
rent, or develop torque at half load, which, 
as he understood it, is about the worst 
condition the elevators have to start under, 
—torque at one-half, and current at one- 
half—and for that reason starting resist- 
ance has been employed. The greatest 
difficulty in the alternating-current eleva- 
tor situation, at least one of the greatest 
difficulties up to date, has been the fact 
that some of the elevator companies have 
not recognized that the central station 
man has anything to do with the question 
and his wishes as to elevator development 
have not been considered to any great ex- 
tent. 

President Blood stated that in connec- 
tion with the offer of prizes by the Coop- 
erative Electrical Development Associa- 
tion, he had some little time ago appoint- 
ed Messrs. Burnett, Mather and Montague 
as a committee to examine the papers sub- 
mitted in the contest. He asked Mr. Bur- 
nett to make the report. 

Mr. Burnett stated that the committee 
had examined very carefully the twenty- 
two papers submitted, and were very much 
pleased to find that the individual ideas 
of the three members of the committee 
were entirely in harmony. He therefore 
offered the following unanimous report: 

“The undersigned committee appointed 
by President Blood, to judge papers on 
the subject of ‘Organization and Conduct 
of a New Business Department Suitable 
for Central Stations in Cities of 50,000 
Population and Under,’ beg to report as 
follows: 

“First prize, M. S. Seclman, Jr., Brook- 
lyn, N. Y. s 

“Second prize, S. M. Kennedy, Los An- 
geles, Cal. 

“Third prize, J. M. Robb, Peoria, Tl. 

“Honorable mention, C. N. Jackson, To- 
ledo; Fred D. Sampson, Charlotte, N. C.; 
W. R. Sweaney, Minneapolis; James L. 
Wiltse, Brooklyn. 

“We recommend that in lieu of any com- 
bination of these papers they all be pub- 
lished.” 

The prizes are as follows: 

First prize, $500; second prize, $300; 
third prize, $200. 

J. Robert Crouse, with whom this idea 
originated, said his organization would 
be glad to follow out the recommendations 
of the committee, and give the papers 
which won the prizes and those which 
have had honorable mention the widest 
possible distribution. 

During the coming year it is their 
idea to offer other prizes for papers along 
commercial lines that may be comparable 
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with the papers which have been sub- 
mitted. The manufacturers whom he had 
the honor to represent in connection with 
this thing, and whose good judgment in 
reference to the selling effect of a move 
of this kind is perhaps better than his 
own, have been unanimous in the belict 
that the $1,000 spent on these prizes car- 
ried possibly a better selling effect than 
any other $1,000 spent by any manu- 
facturer or group of manufacturers. 

S. R. Bradley, Jr., moved that a com- 
mittee of five be appointed by the presi- 
dent to consider and report to the execu- 
tive committee upon the relations between 
the association and such local associations 
as may exist in the various states or dis- 
tricts. Motion carried. 

President Blood appointed as a com- 
mittee provided for in the motion the fol- 
lowing gentlemen: S. R. Bradley, Jr., 
New York; E. H. Davis, Pa.; L. H. 
Scherck, Ala.; J. F. Gilchrist, Ill.; W. H. 
Fellows, Kansas. 

The paper on “Modern Switchboard 
Practice, with Particular Reference to Au- 
tomatic Devices,” by Mr. E. M. Hewlett, 
was read by the author. 

In this paper only representative cases 
are dealt with, practice varying with in- 
dividual installations according to the local 
conditions. It is, of course, understood 
that no absolute rules can be laid down 
to govern practice. One general principle 
is put forward as a basis for laying out 


a system of control, “make every thing just 


as simple as the operating conditions will 
economically allow.” 

In the discussion four representative 
systems are considered as follows: 

Case 1—For villages and small cities, 
with a simple 2,300-volt, sixty-cycle dis- 
tribution. 

Case 2—For medium-size cities, with 
2,300-volt, sixty-cyele distribution. 

Case 3—For large cities, with 4,150- 
2.300-volt, sixty-evele, four-wire. three- 
phase distribution. 

Case 4—For very large cities, with 6,600 
to 13,200-volt, twenty-five to six aa, 
underground transmission to substations 
and direct-current or alternating-current 
distribution from the substations. 

Under Case 1 we have the simplest 
conditions, which could be well met by 
the use of plug switches and fuses. The 
new tvpe of fuse block, known as the 
“TD,” is suitable for such work. Auto- 
matic oil switches could also be used on 
the multiple feeder circuits in place of 
plug switches and fuses. Instantaneous 
trip coils would be used, as the extra cost 
of time-limit relays would not be war- 
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ranted. The generators are not ordinarily 
provided with automatic protection. Case 
2 represents a large number of systems 
with slight modification. Under this case 
overhead lines would probably be used for 
the circuit, though in some cities there 
may be a partial underground distribution. 

Fuses could be used satisfactorily on 
systems under this case, but automatic 
switches allow the circuit to be cut in more 
quickly and would generally be recom- 
mended except on the smaller plants. 
Under any conditions fuses would be used 
for protecting the series are transformers. 

Where automatic switches are used on 
the smaller plants they should have in- 
stantancous trip; in the larger plants in- 
verse time-limit relays would be advisable. 

The generator switches would be non- 
automatic, it being found in practice that 
more inconvenience arises from automatic 
protection than from non-automatic 
switches. 

In a plant of, say. 1,500 kilowatts and 
above, it is good practice to mount the oil 
switches away from the board, operating 
the switches by means of suitable levers 
and cranks. 

When the station capacity reaches 3,000 
or 4,000 kilowatts it is advisable to place 
the switches in masonry compartments and 
in some cases operate the switches elec- 
trically. 

Under Case 3 a system with a main 
generating station at the outskirts of the 
city with an alternating-current-direct- 
current substation in the business district 
has been chosen. In a system of this 
character, automatic oil switches are in- 
variably used on the outgoing cireuits and 
inverse time-limit relays are recommended 
except for the substation feeders, which 
should have definite time relavs. If au- 
tomatic switehes are provided with the 
generators, a reverse-current definite time- 
limit relay is probably the best form of 
protection. A better arrangement would 
be, however, to omit the trip coils from 
the switches and let the relay simply light 
a lamp or ring a bell. 

The incoming lines at the substation 
should have inverse time relays. This, in 
combination with the definite time relays 
in the main station, in case of a short- 
circnit between stations would open up 
both of the line switches at the substa- 
tion and the switch of the short-circuited 
feeder only in the main station, thereby 
indicating which feeder was in trouble. 

On a severe short-circuit the syn- 
ehronous machines in the substation would 
possibly feed back into the short-circuited 
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line before the machine switches could 
open and cause more current to flow in 
the short-circuited line than in the other 
line from -the main station. On account 
of the inverse time element of the line 
relays, the relay in the short-circuited line 
would operate more quickly than the relay 
in the other line, relieving the system. As 
the relays in the synchronous machines 
are preferably of the instantaneous type, 
the above case would not often arise. If 
three lines were installed from main to 
substation, the inverse time relays would 
act selectively on short-circuit and only the 
short-circuited line switches would open. 

On the direct-current side of the rotary 
converters or motor-generator sets re- 
verse-current relays are usually provided 
to trip the circuit-breaker of the machine 
in trouble, leaving the other machines in 
circuit. 

Case 4 represents the largest central 
stations feeding a number of substations, 
all distribution to consumers being from 
the substations, such distribution being 
either direct or alternating current and 
sometimes both. 

The voltage of this class of svstems is 
from 6,600 to 13,000 volts, and the 
amount of energy generated is large, mak- 
Ing it necessary to use electrically con- 
trolled switches, mounting the switches 
and bus-bars in masonry compartments. 
The usual practice is to provide two sets 
of bus-bars, each set being sectionalized 
at least once. In some cases the machines 
are all run in parallel on one set of bus- 
bars, using the second set only for emer- 
gency. In other cases some of the gen- 
erators and feeders are connected to one 
set and others to the other set. It is ob- 
vious that while the best load-factor and 
efficiency may not be obtained, liability to 
a complete shutdown is eliminated by 
the latter method, and in case of a short- 
circuit there is not so much energy feed- 
ing in parallel and consequently less 
trouble is likely to arise. | 

As to automatic protection, practice 
varies somewhat. Either non-automatic 
switches or automatit switches with re- 
verse-current time-limit relays are used 
on the gencrators. On feeders, the bellows 
type inverse time-limit relay has been 
used largely with excellent results. 

In a system with three or more circuits 
to each substation, or with only two to 
each substation, if tie lines are used be- 
tween stations, sclective action can be ob- 
tained by the exclusive use of inverse time- 
limit relays properly adjusted, or with 
inverse time-limit relays on the substation 


June 16, 1906 


end of lines and definite time-limit relays 
on the generating station end. 

With three lines feeding a substation, 
direct from generating station or partly 
through another substation, a short-cir- 
cuit on one line causes the other two lines 
to feed in multiple into the short-circuited 
line, giving the latter twice as much cur- 
rent as either of the other lines. The 
relay of the short-circuited line would op- 
erate more quickly than the other relays, 
opening the circuit and relieving system. 
The relays at the generating station end, 
if either of definite time-limit type or if 
of the inverse type and set for a longer 
time than the substation relays, will not 
operate until after the substation relay, 
and then only the relay of the line in 
trouble will operate. Especially in the 
case of a system with considerable syn- 
chronous apparatus, the matter of the 
setting of the relays should be carefully 
studied and experiments made to deter- 
mine the proper adjustment. 

The generating end of the substation 
should be treated the same as generating 
stations under Cases 2 and 3 if alternat- 
ing current, or if direct current the same 
as substations discussed under Case 3. 

Mr. Wallau thought that the use of time- 
limit relays held good on large feeders 
carrying a great amount of energy; with 
small distributing feeders carrying any- 
where from 100 to 300 watts, an automatic 
switch controlled by an instantaneous re- 
lay, which set high enough, so that ordi- 
nary variations in load, and which are only 
liable to come instantaneous and will not 
trip it, is just as good protection to his 
mind. For instance, in operating a num- 
ber of lighting circuits the average load 
on his company’s line was around fifty am- 
peres, reaching perhaps sixty-five to sev- 
enty-five maximum, and instantaneous re- 
lays are set to drop with ninety amperes 
in the wire. He has experienced no diffi- 
culty in opening the circuit under these 
conditions, and they do not open at times 
when they should not. 

The paper on “Control of Motors on 
Electric Light and Power Circuits” was 
read by H. D. James. 

There was no discussion on this paper 
and the meeting was adjourned until 8.30 
o'clock the same evening. 

THURSDAY EVENING, JUNE 7. 

Mr. T. C. Martin presided as chairman 
of the evening session and introduced Ev- 
erett W. Burdett, who presented an address 
on “The Meaning and Proper Treatment 
of the Agitation for Municipal Ownership 
of Publie Utilities.” 

Mr. Burdett described at length the 
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causes leading up to the agitation for 
municipal ownership and pointed out the 
failure of those institutions abroad which 
have been allegedly successful. Remedies 
are pointed out and a campaign of con- 
ciliation and recognition of all reasonable 
demands by the public on the part of the 
supplying companies is endorsed. This 
address will be abstracted very fully in a 
later number. | 

Percy Ingalls moved a rising vote of 
thanks to Mr. Burdett for his very excel- 
lent address. This motion was unani- 
mously carried by the entire audience 
rising. 

FRIDAY MORNING, JUNE 8. 

President Blood called the meeting to 
order at 10.20 o’clock. The paper on 
“Comparison of Direct Current and In- 
duction Motor Load,” by L. E. Bogen, was 
called for, but as Mr. Bogen was not pres- 
ent the next paper on “New I[]luminants,” 
by Professor H. E. Clifford, was presented. 

Professor Clifford called attention to the 
new carbon filament lamp with a rated 
efficiency of 2.5 watts per candle and a 
life equal to that of the 3.1-watt lamp, 
which has been developed and placed on 
the market by the General Electric Com- 
pany. Tantalum lamps, he said, are now 
obtainable abroad for voltages from 50 
to 110, with an efficiency of 2.2 watts 
per candle. Osmium lamps with a guar- 
anteed efficiency of 1.5 watts and a life 
of 500 hours are now for sale in England. 
The Kusel lamp, also making use of a 
metallic filament, has shown an efficiency 
better than one watt, but although it is 
announced for 110 volts, tests have been 
published at no higher voltage than thirty- 
two. 

A development of some importance in 
connection with the Nernst lamp during 
the past year is the production of a series 
lamp for street illumination of moderate 
candle-power, thus permitting the lamps 
to be used in cases where a fairly large 
number of small units is required. The 
several luminous or flaming are lamps de- 
veloped by Bremer, Auer, Nernst, Blondel, 
Whitney and Stcinmetz are taken up, and 
comparisons given showing the character- 
istics of each of these lamps. 

Under the heading of vapor lamps, the 
characteristics of the Cooper Hewitt mer- 
cury vapor lamp and the Moore vacuum 
tube lighting system are discussed. 

The author concludes that the concen- 
tration of effort in the securing of higher 
efficiency tends to make one lose sight of 
the danger of further increasing the in- 
trinsic brillianey, a danger all too plainly 
indicated in some of our modern illumi- 
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nants. The last word in increased ef- 
ficiency has not yet been spoken, but even 
so, the time seems ripe for greater de- 
votion to questions of distribution. 

D. McFarlan Moore called attention to 
his latest form of tube lighting. He sug- 
gested that photometric measurements be 
made of the 187-foot tube which was being 
used for part of the illumination of the 
pier. The actual watts per Hefner of this 
tube, he stated, were 1.18—that is, the 
efficiency of the tube a$ a light source. 
However, if all the transformer and other 
losses were taken into account, the watts 
per candle of the tube would be 1.5. The 
actual candle-power of the tube is 2,200 
and the total watts, 3,300. The great 
problem of electric lighting is to produce 
a light that is suitable for illuminating 
large areas and distributing light in a 
manner comparable with daylight. He 
said that the tube was producing about 
400 per cent more light than the incan- 
descent lamps which it had displaced. He 
also stated that this tube was burning air 
electrically, and that as long as there was 
atmosphere, and as long as current could 
be furnished, the tube would live without 
renewal. 

Regarding the commercial state of the 
new system of lighting, he said that thou- 
sands of feet of these tubes were in serv- 
ice, and that none had given any trouble: 
that every foot of tube that had been 
placed in service was still in use. 

Regarding the possibility of breakage, 
he said that the nature of the system was 
such that the liability of the tube being 
broken was extremely small. The funda- 
mental idea is to place the tube out of 
reach, so that there would be no chance of 
its being broken. In actual commercial 
use there had been little trouble on this 
score. 

Concerning the utility of the tube for 
small units, he agreed that it was not 
suitable in short lengths, but that in units 
of about twenty feet it would compete 
with the ordinary incandescent system in 
actual use. 

As far as the color of the light was con- 
cerned, it is possible, by changing the gas 
which is fed to the tube, to produce any 
color desired. The efficiency of the light 
in getting an absolutely white color is cut 
about in half. 

The next paper, “The Higher Efficiency 
Incandescent Lamps, Their Value and Ef- 
fect on the Central Station Service.” 
Mr. Francis W. Willcox, was read by the 
author, 

This paper deals with the new General 
Electric metallized filament lamp. This 
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lamp gives a mean initial horizontal ef- 
ficiency of 2.5 watts per candle and a use- 
ful life practically the same as the 3.1- 
watts-per-candle-lamp. The new lamp 
saves twenty per cent in energy consumed 
for the same life and candle-power serv- 
ice, and gives twenty-five per cent more 
candle power for the same energy con- 
sumed, and equal lamp and candle-power 
maintenance. The probable cost of the 
new lamps will be more than the cost of 
the present lantps, and for the purpose 
of the paper the cost of the sixteen or 
twenty-candle-power metallized filament 
lamp is taken as twenty cents, as com- 
pared with sixteen cents for the present 
lamp. 

Assuming that a central station is sup- 
plying free renewals of the present 3.1- 
watts-per-candle lamp, the consumer could 
buy his own renewals of the new 2.5-watts- 
per-candle lamp at twenty-five cents each 
and save money at all rates above five 
cents per kilowatt-hour. 

With companies selling current by me- 
ter, at various rates per candle-power, and 
limited to the same number and candle- 
power of lamps supplied and the same 
hours of use, there would theoretically ap- 
pear to be somewhat of a reduction in in- 
. come with the higher efficiency lamp, and 
a somewhat increased cost of lamp renew- 
als. The author, however, does not ex- 
pect to see the income reduced, but largely 
increased. 

Where companies are selling by the 
lamp-hour or flat charges per lamp per 
month, the new higher efficiency lamps 
have a distinctly positive value. This 
value lies in the saving a high efficiency 
lamp will secure in the station capacity 
and in generating costs that are strictly 
proportionate to output. 

A. C. Dunham, Hartford, Conn., con- 
sidered the metallized filament lamp the 
greatest improvement that has been made 
in electrical appliances in the last five 
years. He finds that the two complaints 
that are most usual among customers are 
in the first place they can not get enough 
light for the money they pay. They pay 
all the money they can afford, but are hun- 
gry for hight, and do not feel they get all 
they ought to get for the money they pay. 
Next to that is the complicated bill. The 
Hartford company doubled its output in 
the last ten years, every three and one- 
half years. This has been done without 
any solicitors. He believes it has been 
due entirely to a steady decrease in the 
cost of light. For instance, since this new 
system of distributing light, so as to make 
all light available, has been possible, the 
increase in the light put out has been 
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much more rapid. The first four months 
of this year the company increased its out- 
put $28,000 and of that about $4,500 a 
month was light, without anything more 
than the usual increase in the number of 
customers. He believed that it was en- 
tirely due to the use of the Meridian and 
such lights as place the light just where 
it is wanted. There is a very good gas 
company in Hartford, as well managed as 
any gas company in the country, but there 
is practically no competition whatever in 
the matter of lighting; they sell stoves 
mostly. The lamp mentioned, say at nfty 
watts, gives the station as much income as 
they ever had; and it gives the customer 
plainly twenty-five per cent more light. He 
-believes that the increase in the value of 
the output will go on so fast that before 
this lamp gets down to two watts, the sta- 
tion will not feel that decrease at all. It 
has one quality which is very valuable. 
They have been in the habit of taking off 
their sixteen candle-power lamps every 400 
hours, because they blacken. They do not 
think it pays to give a nominal candle 
power, and not the real candle power, but 
this lamp does not blacken. It can be run 
to the limits of its useful life. Take a 
twenty candle-power lamp, it goes down to 
a little below seventeen candle power in 
600 hours, and then goes out. 

The lamp burns out and a new one is 
put in its place and the lamp gives seven- 
teen candle power nearly at the close of 
its life and that looks like an increase of 
fifty per cent in the life of the lamp, a 
real increase, which in this business is 
what is wanted. 

- The paper, “The Edison System of 
Southern California,” was read by Mr. R. 
H. Ballard. 

As there was no discussion the last pa- 
per on “Design and Manufacture of Hy- 
dro-Electric Installations,” by E. F. Cas- 
sel, was abstracted by C. A. Tupper. 

The development and perfection of elec- 
trical apparatus marks a new departure in 
hydraulic power requirements, the most 
important development being long-dis- 
tance transmission. Every mile added to 
the practicable distance of transmission 
of electrical energy either increases the 
market for an already developed water 
power or brings into the market one herce- 
tofore undeveloped. In a hydraulic instal- 
lation the water pressure is a fixed phys- 
ical condition. The minimum amount of 
water available is also a physical condi- 
tion which can not be varied at the will 
of the designer. These essentials being 
fixed factors in the problem, it follows that 
to secure the best efficiency and produce 
the most satisfactory results, equipment 
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must be furnished best suited to these 
fixed conditions. 

In designing a hydraulic installation, 
the head and quantity of water being 
known, the size of wheel and number of 
revolutions best suited for high efficiencies 
can be determined. If only the hydraulic 
part of the installation were to be con- 
sidered this would require little cooper- 
ation among the manufacturers of the 
various parts of the equipment. 

To sum up the matter, it appears to 
the author that the personal interest which 
the manufacturers of a hydroelectric in- 
stallation, as a whole, would have in the 
results actually achieved by the installation 
when in operation introduces a stronger 
tendency toward perfection in practice 
than the present method of manufacturing 
material in accordance with specifications, 
but with no responsibility as to whether 
such specifications may be right or wrong. 
That this tendency would be in the direc- 
tion of better practice, and, being so, 
would receive the hearty cooperation of 
engineers interested in this branch of en- 
gineering, the author believes will be con- 
firmed by all who have given the matter 
a little thought. | 

The report of the committee on the 
president’s address was received as fol- 
lows: 

“In order that the matter of annual 
dues should receive the prompt consid- 
eration urged by the president, your com- 
mittee recommends that a committee be 
appointed by the incoming president, and 
upproved by the executive committee, to 
consider this subject which has so much 
to do with the general welfare of the asso- 
ciation, with instructions to report at the 
next annual meeting so that if its recom- 
mendations are approved at that meeting 
the renewed rates can become immediately 
effective. 

“The recommendations concerning the 
Class C members have been met by ine 
eppointment of a special committee which 
has already reported at an executive ses- 
sion. We consider these recommenda- 
tions most timely and advise that they be 
fully adopted at this convention. 

“The arrangement for offices 1n the pi 
United Engineering Building, m 
ninth street, New York city, seems a 
well considered and such as should : 
quately meet the growing requiremen a 
the association of its general office ie j 

“As to the matter of general rela ne 

: mmittee 
with the Underwriters, your ¢° rder 
is decidedly of the opinion that in ° 

: f the mem 
to best conserve the interests 0 ee 
bers individually and collectively, 8 
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order to maintain—at all times—the best 
possible conditions as to the fire hazards 
of electricity, and also harmonious rela- 
tions with the Underwriters, we endorse 
the suggestion that a representative of the 
association be immediately retained by the 
association, who shall devote part of his 
time to the questions arising in this con- 


nection. 
“The central exhibition idea has been 
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successful this year. It should be con- 
tinued wherever possible to make satisfac- 
tory arrangements. 

“The policy, adopted for this conven- 
tion, of relieving loca] parties from the 
necessity of making financial arrangements 
for the annual meeting, judging by the 
experience of this meeting, is a wise one.” 

The report was accepted and referred to 
the incoming executive committee. 
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Paul Lupke, editor of the “Question 
Box” and “Wrinkles,” presented the vol- 
ume, and the introduction was read by 
John McFeeley, of Newark. 

The regular session then adjourned and 
sn executive session was held. 

At the executive session the only busi- 
ness transacted was the reception of the 
report of the committee on nomina- 
tions. 


Electric Light Convention Notes. 


HE convention of the National Elec- 
T tric Light Association at Atlantic 
City last week was notable for the 
many diversions and interesting elements 
which entered into the life of the meet- 
ing. Atlantic City is famed as a pleasure 
resort, and in addition to the great value 
of the technical sessions, the entertain- 
ment features were especially enjoyed. 
The reception at the Marlborough-Blen- 
heim on Tuesday evening was very largely 
attended and President Blood was kept 
busy greeting the attendants during the 
best part of the evening. The chair ride 
for the ladies on Friday morning was well 
patronized, and that for the gentlemen in 
the afternoon was very complete and pre- 
sented an interesting and at times highly 
amusing picture, swceping the board walk, 
with chairs abreast the full width. 

On Thursday a baseball game was 
scheduled between the eastern and western 
teams. Mr. John F. Gilchrist was ap- 
pointed captain of the western team and 
F. G. Vaughen of the eastern team. By 


some mishap the players became more or 


less separated in reaching the ball grounds 
and part of the baseball aggregation went 
to Chelsea and the others made up a 
game on the beach alongside the conven- 
tion hall. Messenger boys were sent scur- 
rying for baseballs and bats and Van 
Rensselaer Lansingh, of the Holophane 
Glass Company, and P. S. Klees, of the 
Franklin Electric Manufacturing Com- 
pany, were chosen as captains of the two 
sides. It was surprising what a splendid 
article of baseball these two scrub teams 
put up. The running between the base 
lines was extremely heavy, due to the deep 
sand, and it was necessary to move the 
diamond twice to keep third base from 
floating off on the surf. The first batted 
ball took the crown off the hat of E. H. 
Haughton, of the Bryan-Marsh Company, 
and the dignified members of the side- 
lines contingent were forced to dodge 
very frequently to escape the foul tipe 


pany, acted as umpire. Mr. 


which were prevalent during the five in- 
nings played. At the end of the fifth 
inning the game was called on account of 


high tide. The line-up and score was as 
follows: 

INS. OUTS. 
P. 8. Klees, captain... 1b. V.R. Lap psingh, captain, p. 
R. M. Standish........ p: P. R. Stout... enee. 
Eliott Reynolds...... P. 8. d. e T R ib. 
E. 8. Goldthwaite..... 8b. G.O. Curtis ........... 2b. 
E. H. Haughton. s.s. F.D. Hallock EES Eaa 8b. 
B. Seltz...........0008. ec A.A. Gray.........0.0.. 8.8 
A. D. Page.... ....... c.f. L.G. Shephard......... r.f 
E. H. Schwartz....... lf. M.B. Dowd.............. c.f 
J.M.Smith........... r.f. I. Sickel...........0.000% Lf 

| 61). aneararerer eee nee 8 20 4 1—10 

Outs............ 06 6 2 0—14 


D. F. Schick acted as score-keeper and 
C. B. Burleigh, the popular Boston repre- 


MOST | DOVERO 
ELECTRIC LOCOMOTIVE 
IN THE WORLD 


Company and the American Locomotive 
Company are furnishing for the electrifica- 
tion of the New York Central lines ar- 
rived in Atlantic City and was placed 
upon a side track at the Pennsylvania 
depot, so that an inspection might be pos- 
sible bv those interested. This is the most 
powerful electric locomotive in the world. 
Its capacity under ordinary working con- 
ditions is 2,200 horse-power. It is said 
to be able to develop a speed of eighty 
miles an hour when in regular operation. 
It is the same type as the famous “6000,” 
which has so many times distanced its 


Geeni Elen 1D asa 
American Locimotne Conpam 


New York Central Raitroad ipes 
To be exhibited at Athantic OA Janet 


New YorRK CENTRAL ELECTRIC LocoMoTIvE aT ATLANTIC City, N. J., JUNE 8, 1906. 


sentative of the General Electric Com- 
Burleigh 
made some awful decisions, and the small 
boys on the side lines wanted him re- 
moved very frequently, but he was so im- 
partial in rooting for both sides that it 
was very easy to forgive him for calling 
a strike a ball after the batter has swung 
himself clear off his feet. 

On Friday one of the 100-ton electric 
locomotives which the General Electric 


steam competitor while working on the 
test track of the New York Central road 
near Schenectady. The locomotive, an 
illustration of which is given herewith, 
attracted a great deal of attention, and 
while it is primarily on the ground as an 
exhibit for the railway convention, the 
central station men visited it in. numbers. 
The locomotive will be exhibited during 
the convention of the Master Car Builders 
and Railway Master Mechanics, which is 
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in session at Atlantic City this week and 
next. 

The accompanying illustration gives a 
partial idea of the Westinghouse exhibit, 
which occupied a large space in the ex- 
hibition hall on the right hand side of 
the entrance. Green drop curtains sur- 
rounded the booth on all sides and the 
floor was covered with a matting har- 
monizing in color. A feature of the ex- 
hibit was a large model of a Westinghouse 
type-C, single-phase wattmeter for 3,000 
alternations. The different styles of fans 
= made by the Westinghouse company were 
supported on the posts surrounding the 
booth, and overhead a half dozen of the 
new type Westinghouse ceiling fans were 
kept in operation. On one side the ex- 
hibit was lighted by Nernst lamps and 
on the other by type K Cooper Hew- 
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panics’ Publishing Department. S. P. 
Wilbur, of the Nernst Lamp Company, 
and E. D. Hays, of the Cooper Hewitt 
Electric Company, represented their re- 
spective companies at the exhibit. 

The exhibit of advertising literature 
was very attractively laid out, that of the 
New York Edison Company occupying a 
large corner of the exhibition hall. This 
advertising literature, many samples of 
which have been reproduced in the ELEc- 
TRICAL REVIEW, attracted a great deal of 
attention, and the central station man- 
agers took away with them a great variety 
of folders, booklets, circulars, return cards 
and novelties. The New York Edison 
Company’s exhibit was in charge of Mr. 
Cyril Nast, who is to be complimented 
on his very efficient work. The exhibit 
from the Philadelphia Electric Company 


EXHIBIT OF THE WESTINGHOUSE COMPANIES, NATIONAL ELECTRIC LIGHT ASSOCIATION 
CONVENTION, YOUNG’S PIER, ATLANTIC City, N. J., JUNE 5-8. 


itt mercury vapor lamps, and there 
was also a very complete line of West- 
inghouse arc lamps. The new Nernst 
series-alternating, vertical-glower system 
of street lighting attracted a great deal of 
attention. Enlarged views of important 
installations of Westinghouse apparatus 
were shown by means of a large revolving 
photograph holder. The Westinghouse 
company occupied thirty rooms at the 
Marlborough-Blenheim and had headquar- 
ters on the first floor. The company’s 
publishing department prepared for dis- 
tribution from the Westinghouse booth, 
and also from the Westinghouse head- 
quarters in the Marlborough-Blenheim, an 
album entitled “Westinghouse Views.” 


This showed the works and installations of 


the different companies. The exhibit was 
in charge of Mr. J. C. McQuiston, super- 
intendent of the Westinghouse Com- 


was very attractive, and that from the 
Edison. Electric Illuminating Company of 
Brooklyn also came in for a great deal of 
praise. Other central station companies 
showing a very attractive line of adver- 
tising literature were the Denver Gas and 
Electric Company, Denver, Col.; the 
United Electric Light and Power Com- 
pany, New York city; the Edison Electric 


Illuminating Company of Boston, and the 


Public Service Corporation of New Jersey. 

Probably one of the elemental factors 
in the success of this convention was the 
very careful work of preparation which 
was undertaken by the convention commit- 
tee, headed by Arthur Williams. Through 
the courtesy of the New York Edison 
Company a large staff of employés was 
constantly at hand at the convention head- 
quarters attending to the registration of 
attendants and guests, looking after the 
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distribution of the papers at each session, 
superintending the printing of the register 
of delegates and assisting the secretary, 
W. C. L. Eglin, and the assistant secre- 
tary, Miss Harriet Billings. 

The efforts of George F. Porter, master 
of transportation, were also warmly appre- 
ciated, and Mr. Porter is entitled to a 
great deal of the credit for bringing out 
so large a representation of delegates and 
guests. 

The manufacturers were particularly 
well represented at this convention and 
in addition to those making exhibits there 
was a large corps of representatives pres- 
ent from all over the country. Among 
those in evidence were the following: 

S. A. Douglass and C. C. Baird, repre- 
senting the H. B. Camp Company and the 
American Vitrified Conduit Company. 

Ray D. Lillibridge, New York city. 

R. T. E. Lozier, Power and Mining 
Machinery Company, of Cudahy, Wis. 

Max Loewenthal, New York city, ex- 
hibited the “X-L” socket clamp. This 
clamp holds the key of a lamp socket in 
the on position, so as to prevent any one 
from turning it off in case a heating de- 
vice consuming more than three amperes 
is connected to the socket. 

H. B. Kirkland, general sales manager, 
R. B. Corev, H. C. Adams and Alexander 
Henderson represented the American Cir- 
cular Loom Company. A complete linc 
of “Lutz” metal moulding fittings was 
shown. This includes regular and ir- 
regular angles, special fittings for con- 
nection with conduit systems, outlet 
boxes, receptacles and rosettes. The 
“Lutz” metal moulding is intended for 
exposed wiring, and is designed to give a 
superior form of material for the canal- 
ization of circuits. The company ex- 
hibited also the American Circular Loom 
tubing and “Electroduct” enameled con- 
duit. 

Mr. Basil G. Kodjbanoff, manager of 
the Benjamin Electric Manufacturing 
Company, was very much in evidence, and 
was kept busy talking about the quality 
and utility of the Benjamin specialties. — 

H. G. Steele represented the Pittsburg 
Transformer Company, which exhibited a 
full line of “Pittsburg” lighting trans- 
formers. | 

A. A. Serva, general sales manager, and 
T. L. Sturgeon, manager of the Phila- 
delphia office; J. C. Lott, W. C. Knight. 
C. A. Woolsey, E. H. Porter, J. A. Strauss 
and J. TI. B. Van Zandt represented the 
Fort Wayne Electric Works. These gen- 
tlemen were assisted by J. C. Moulton, 
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S. A. Ochs, A. H. Boyd, N. N. Rothrock 
and Gentry Shelton. 

Mr. Cyrus O. Baker, of New York, 
former master of transportation of the 
association, was unable to be present at 
Atlantic City. He was missed by a large 
circle of friends. 

The Switehboard Equipment Company, 
Bethlehem, Pa., was represented by R. A. 
Badeau. 

J. Franklin Stevens, president of the 
Keystone Electrical Instrument Company, 
Philadelphia, Pa., brought to the atten- 
tion of central station men a new line of 
portable ammeters and voltmeters of the 


shielded type. A particularly compact in- 


strument is the combination voltmeter and 
ammeter, with two distinct scales. A new 
alternating-current instrument was shown 
and various arrangements of shunts and 
shunt-boxes. i 

The Safety Insulated Wire and Cable 
(Company, New York and Bayonne, was 
represented by Avery P. Eckert, sales man- 
ager, and James Ferguson, superintend- 
ent of the plant. This company had a 
comprehensive exhibit of all the modern 
types of wires and cables, and much other 
interesting data in the way of accomplish- 
ments in this line of manufacture. 

The Atlantic Insulated Wire and Cable 
Company was represented by George F. 
Porter, who, in addition to ably conduct- 
ing the affairs of the association as master 
of transportation, found time to moet 
many customers of his company. 

The Okonite Company, Limited, of New 
York, distributed post cards carrying an 
illustration in the shape of a strong man 
wearing the Okonite trade-mark, whose 
body was composed of different cables and 
wires manufactured by the Okonite Com- 
pany. The caption beneath this striking 
figure was “Able to Carry Your Overload 
—Try Me.” Captain W. L. Candee and 
Romajne Mace saw that the cards were 
well distributed. 

Mr. Chas. R. Huntley, vice-president 
and general manager of the Buffalo Gen- 
eral Electric Company, was warmly wel- 
comed by a host of friends. Mr. Hunt- 
ley, who is an ex-president of the asso- 
ciation, was elected a member of the ex- 
ecutive committee. 

Mr. N. F. Brady, vice-president of the 
New York Edison Company, attended the 
last two days of the convention and took 
a deep interest in the proceedings. 

Mr. J. R. Lovejoy, of the General Elec- 
tric Company, Schenectady, N. Y., was 
present during the last two days of the 
convention. Mr. F. H. Gale, of the same 
company, who had charge of the exhibition 
features, was present during the entire 
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week, and is also looking after the ex- 
hibition of his company for the railroad 
convention this week. 

Dr. W. M. Habirshaw, president of the 


India Rubber and Gutta Percha Insulating - 
Company, made his headquarters at the 


Hotel Traymore, and was greeted by a host 
of friends. Mr. J. B. Olson, of the same 
company, and Mrs. Olson were also in 
attendance throughout the convention. 

Mr. R. P. Tell, of Milwaukee, vicc- 
president of the National Brake and Elec- 
tric Company, and Mr. S. I. Wailes, man- 
ager of sales of the same company, with 
headquarters at Chicago, were in attend- 
ance at their booth on the pier, Mr. Wailes 
remaining throughout the convention. 
They report an unusually busy season for 
their company, their motor department 
being particularly rushed with orders at 
the present time. 

Mr. N. C. Cotabish, sales manager of 
the National Carbon Company, Cleveland, 
Ohio, and Mrs. Cotabish were present. 
The electric light companies of the United 
States are very large patrons of the Na- 
tional, and Mr. Cotabish and Mr. D. D. 
Dickey, the treasurer of the company, were 
kept quite busy greeting friends and cus- 
tomers on all sides. 

Professor Louis B. Marks, the well- 
known inventor and illuminating engineer, 
was in attendance throughout the con- 
vention, making his headquarters at the 
Hotel Chalfonte. 

Mr. George W. Vallee, Atlantic City. 
whose electric signs were greatly in evi- 
dence, was a constant attendant at the 
sessions of the convention. Mr. Vallee 
is making a specialty of electric signs, 
and his work is developing the use of this 
method of advertising among the patrons 
of the lighting companies quite generally. 

Mr. C. E. Corrigan, of the Osburn Flex- 
ible Conduit Company and the National 
Metal Molding Company, is one of the 
regular attendants at the conventions of 
this association, and on this occasion found 
many users of his excellent product pres- 
ent, all of whom were pleased to meet in 
him the active head of the interests manu- 
facturing these products which enter so 
largely into the use of electric wires and 
cables. 

Mr. Alfred F. Moore, the well-known 
wire and cable manufacturer, of Philadel- 
phia, had an attractive booth on the pier 
which at times was the headquarters of 
many of the wire manufacturers, Mr. H. 
L. Shippy, of the John A. Roebling’s 
Sons Company, and others visiting with 
him. 

Mr. Chas. B. Price, treasurer and gen- 
eral manager of the Pettingell-Andrews 
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Company, of Boston, Mass., spent sev- 
eral days at Atlantic City attending the 
convention. 

One of the interesting events of the con- 
vention week at Atlantic City was the din- 
ner, or rather supper as it was served at 
9.30, of the Order of the Sons of Jove, 
which occurred at the Hotel Shelburne. 
The grill room on the beach floor had been 
especially decorated and prepared for the 
gathering? The supper was served at in- 
dividual tables and the surroundings were 
made most effective. Between two hun- 
dred and three hundred gentlemen enjoyed 
the collation, all of whom were either 
members of the organization or those 
about to be proposed and initiated. After 
coffee, adjournment. was taken to one of 
the assembly rooms, where Mr. H. B. Kirk- 
land presided with grace and dignity, and 
here addresses were made by Messrs. Bail- 
ey Whipple, of Pittsburg; C. E. Corrigan, 
New York; Stephen H. Goddard, New 
York; C. B. Burleigh, Boston; Louis Cas- 
sier, New York, and J. B. Campbell, New 
York. Following this fifty or sixty new 
members were accepted into the fold. 

This organization was originally start- 
ed in Texas. The underlying principles 
and intent of the society is better fellow- 
ship among the men of the electrical in- 
dustry. As indicated by the interest taken 
in the movement to materially broaden and 
enlarge the scope of the organization, many 
men identified with the largest interests 
in the electrical industry were present. A 
few of those were: Messrs. H. L. Shippy, 
R. B. Corey, John Dale, Elliott Reynolds, 
Harry H. Van Staagen, Harry C. Rice, 
Philip S. Dodd, Charles W. Price, Hon. 
W. E. Phelps, S. G. Meek, George R. Carr, 
J. M. Smith, A. A. Serva, S. A. Ochs, 
Alexander Henderson, W. S. Sisson, A. H. 
Abell, S. A. Douglass, C. C. Baird, C. 
H. Johnston, J. B. Olson, Albert Mann, 


Hon. T. H. Brady, J. W. Brooks, P. S. 
Klees, C. N. Thorpe, G. O. Curtis and 
others. 


The “ Electrical Review” and the 
“ Atlantic Monthly.” 


The editorial page of the New York Sun 
of June 7 contained the following gracious 
item, reprinted from the Providence Jour- 
nal: 


Every well appointed barber shop now 
boasts of the daily papers, the “comic” 
periodicals and the illustrated magazines, 
while in not a few affected by citizens of 
refined tastes and managed by barbers of 
advanced acquirements the Atlantic 
Monthly and ELectrical Review may be 
found. It is held, therefore, that the bar- 
ber shop has had more to do with the edu- 
cation of the general publie—persons too 
old to attend night schools—than has the 
library, either stationary or circulating. 
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Illaminating Engineering Society. 

A meeting of the Illuminating En- 
gineering Society was held at the Edison 
Auditorium, New York city, Friday even- 
ing, June 8, to hear and discuss a paper 
presented by Dr. Louis Bell entitled 
“Some Physiological Factors in Illumina- 
tion and Photometry,” an abstract of 
which will be found on another page of 
this issue. In the absence of the author, 
the paper was read by Dr. Cl&yton H. 
Sharp. 

The discussion was opened by Dr. Percy 
Friedenberg, who thought the effect of con- 
traction of the pupil of the eye, due to 
more intense illumination had been over- 
stated, as the field of distinct vision is but 
a small part of the whole. Contrasts must 
not be great if the illumination is to be 
comfortable. ‘The intensity of the light 
is more important than the quality from 
a pathological point. The question is: 
What hght will give sufficient illumination 
without too great intensity? In what way 
should the illumination be distributed to 
get the maximum effect with the least 
wear and tear? One point in the use of 
incandescent lamps should be noted. They 
are at times placed close to the eyes of 
the user and the heat given off is injurious. 
Open flames are not used in this way. 
Most public places are too brilliantly 
lighted. The source of light should be 
concealed as far as possible and each situa- 
tion should be given special study. Dark 
objects and rooms should have more light 
than light ones, and a ballroom more dif- 
fused light than a reading-room. The 
background should not cause great con- 
trast; much attention should be given to 
its color, a neutral tint, such as grey being 
best. 

Dr. M. J. Hepburn said the main ques- 
tion is the intensity of the light. In gen- 
eral, the object in lighting seems to be to 
get an intense illumination. He has found 
that a subdued light gives the best re- 
sults and insures the least irritation. The 
color of the background is important. 

Dr. W. S. Dennett believes that it is 
difficult to get too much light. The main 
thing is to have light enough and to have 
it steady. Working with a brilliant light 
but with a dark background is bad. 

W. D’A. Ryan does not accept the view 
that a low intensity of illumination is the 
best and called attention to the tendency 
to use more light, particularly where color 
values are to be determined. The point 
has not yet been reached where we need 
fear we have too much light. Mono- 
chromatic light, while it may be easy to 
work in, may, if used to the exclusion of 
all other light render the eye blind to 
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other colors. It is important to screen 
the worker from the heat of the lamp as 
well as from the direct light. The gen- 
eral tendency is toward diffused light, the 
intrinsic brilliancy is no longer the chief 
feature of a lamp. 


Mr. J. R. Cravath agreed with Dr. Bell - 


that an illumination of one or two foot- 
candles is sufficient for ordinary reading, 
but did not agree with him in thinking 
that there is danger.of providing too great 
intensity. It is better to light the entire 
room moderately,:than to concentrate all 
the light on the work. 

Dr. Sharp called attention to Dr. Bell’s 
statement that extinction methods are not 
satisfactory for comparing lights of dif- 
ferent color, a statement with which he 
agrees. The method is not reliable then. 

Mr. E. L. Elliott said that in general. 
as long as we have plenty of light and 
are comfortable, we need not fear it is 
too much. But it is possible to get too 
much. While a brilliant lamp should be 
placed high, it does not follow that all 
lamps should be overhead. It is less fa- 
tiguing to have the light fall at an angle 
than vertical. 

Mr. V. R. Lansingh said that the United 
States government has adopted a standard 
of six square inches per candle power for 
the intrinsic brilliancy, which is much 
lower than is ordinarily used. 

At a meeting of the council of the so- 
ciety on June 8, it was decided that in 
order to distribute as equitably as possible 
the benefits and privileges of membership 
in the society, the organization of sections 
is authorized in any city or locality where 
the local membership is at least fifty. And 
the membership of New York city and vi- 
cinity will be organized as a section. 

Each section organized shall nominate 
and elect for the local conduct of the sec- 
tion, a chairman, two vice-chairmen and a 
secretary. The expenses of sections in- 
curred for postal card notices and steno- 
graphic report of discussions will be paid 
from the general fund of the society. Ex- 
penses other than these must first be au- 
thorized by the council. 


Programme for the English Trip 

of American Engineers. 

The Institution of Electrical Engineers, 
of Great Britain, has arranged a pro- 
gramme to be followed during the visit 
of kindred institutions to England during 
July and August. Headquarters will be 
established at the Hotel Cecil, London, 
and will be opened on June 23 and 24 
for the registration of members and guests. 

On Monday, June 25, the party will 
take a special train to Teddington to at- 
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tend the opening of the new electrotech- 
nical laboratories of the National Phys- 
ical Laboratory. In the evening a recep- 
tion and banquet will be given to the 
guests at the Hotel Cecil by the Institution 
of Electrical Engineers. 
- On Tuesday, June 26, the guests will be 
divided into five groups, which will visit, 
respectively, (1) the general post office 
telegraphs and telephones; the London 
Wall exchange of the National Telephone 
Company; (2) the Greenwich generating 
station of the London County Council; 
(3) the Bow generating station of the 
Charing Cross, City & West End Elec- 
tricity Supply Company; (4) the Lots 
road, Chelsea, power station of the Under- 
ground Electric Railways Company; (5) 
the Shepherd’s Bush power station of the 
Central London Railway Company. Spe- 
cial tram-cars or automobiles will convey 
each party to its‘destination. In the even- 
ing a reception and conversazione will be 
held by the president, president-elect and 
the council of the institution at the Na- 
tural History Museum, South Kensing- 
ton. 

On Wednesday, June 27, there will ve 
an excursion to Windsor. 

On Thursday, June 28, a special train 


| Will carry the visitors to Rugby, where 


the works of the British Thomson-Houston 
Company and Willans & Robinson will be 
inspected; and to Birmingham, where a 
number of industrial works will be in- 
spected. In the afternoon the works of the 
General Electric Company at Witton will 
be visited. In the evening the lord may- 
or of Birmingham will hold a reception. 

There is an alternative excursion for 
this day, which includes a visit to Strat- 
ford-on-Avon. 

On June 29 Manchester will be visited, 
where the works of the British West- 
inghouse Electric and Manufacturing 
Company, Limited, at Trafford Park, and 
the electrical equipment at Docks No. 9 
and Pomona of the Ship Canal Works, 
will be inspected. In the evening a re 
ception will be held at Victoria University. 
Manchester. 

Saturday, June 30, includes a trip to 
Liverpool, where various electrical instal- 
lations will be visited. 


On Sunday, July 1, the party leaves 
for Glasgow. Monday, July 2, and Tues- 
day, July 3, will be given up to visits 
to points of interest in the city. m 

On Wednesday, July 4, Edinburgh wil 
be visited, and on Thursday, July 5, New- 
castle-on-the-Tyne. af 

On Friday, July 6, there will be a visit 
to Leeds, when the electrical interests there 
will be inspected, and on the following 
day, July 7, the party will return to Lon- 
don. 
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Mr. Arthur Williams, President of 


the National Electric Light 
Association. 

One of the most popular selections for 
president of the National Electric Light 
Association has been made in the case of 
Arthur Williams, who has been chosen as 
chief executive of this prominent organi- 
zation of central station men for the year 
1906-1907. Mr. Williams exemplifies that 
spirit of enterprise which characterizes 
the more than ordinarily successful busi- 
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has very properly aspired through various 


grades of association in the organization, 


and which comes as a reward for work 
ably and intelligently done. 

Arthur Williams was born on August 
14, 1868, and received his early education 
in public and private schools in Brooklyn, 
N. Y., and Hartford, Ct. He entered 
the service of the New York Edison Com- 
pany in February, 1885, as an assistant in 
the chemical meter department. In 1887 
he was made superintendent of interior 
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ness man of to-day. While he is.a dis- 
ciplinarian of the strictest type, and is 
most methodical in his organization, still 
his disposition is so genial that he has 
the entire admiration and affection of 
the large corps of associates and employés 
with whom he comes in contact in the 
great corporation with which he is iden- 
tified. Throughout the entire electrical 
field a host of friends will be glad to hail 
him as president of the National Electric 
Light Association, an office to which he 


construction. In 1887 or 1888, when the 
company was operating the Pearl street 
station, he was made electrician of the 
company, and later on in 1888 he was 
made superintendent of the third district. 
In 1889 he became superintendent of the 
underground department, and during 1890 
or 1891 he became general inspector. In 
1893 he was made general agent, and has 
exercised the functions of both the general 
inspectors and general agentas depart- 
ments since that time. In addition to his 
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association with the New York Edison 
Company, he became vice-president of the 
Yonkers Electric Light and Power Com- 
pany in 1906. On June 23, 1897, he was 
elected as an associate member of the 
American Institute of Electrical En- 
gineers. He was president of the New 
York Electrical Society, 1901-1902. Mr. 
Williams was second vice-president of the 
National Electric Light Association for 
the year 1904-1905. He was first vice- 
president, 1905-1906, and was elected 
president on June 8 last. 

Mr. Williams is a member of the Brook- 
lyn Riding and Driving Club, the Yonkers 
City Club, National Arts Club, Municipal 
Art Society, Electrical Club, of New York, 
and the Union League Club, of Brook- 
lyn. 

What Constitutes Good Adver- 

tising ? 

In the current issue of a unique pub- 
lication issued in connection with the work 
of the Cooperative Electric Development 
Association, certain strictures appeared in 
the way of avcriticism of the advertising 
methods of an electric light company in 
Indiana which recently completed its new 
plant, which plant possessed an immense 
smokestack 200 feet in height. The com- 
pany had paid a venturesome young couple 
the sum of $200 to have their wedding 
ceremony performed on the top of this 
lofty pinnacle. The comments of the pub- 
lication in question were to the effect that 
such freak methods might gain notoriety 
but were never of real advertising value. 

In these days of advanced publishing 
methods an editor may never realize how 
far down the corridors of time a written 
word may carry, and in this case criticism 
found a resting-place, especially as the 
manageinent of this company is of a most 
progressive and broad character. 

The progress of this company during 
the past few years has been notable, and 
its advertising methods and policies of en- 
larging its business have been most suc- 
cessful and unique. The smokestack mar- 
riage was an incident which created more 
than a ripple of cheerful amusement and 
was a means of focusing the eyes and 
minds of thousands of people on the com- 
pany’s progress. 

In a talk with General Manager Wm. B. 
McDonald, of the Evansville Gas and 
Electric Light Company, Evansville, Ind., 
it was evident that a clear knowledge of 
the value of good advertising existed in 
the management of this company, and that 
their methods, on the whole, had been 
most successfully demonstrated. 


THE SELF-SYNCHRONIZING OF 
ALTERNATORS.' 


eee 


BY MORGAN BROOKS AND M. K. AKERS. 


The dexterity required for successfully 
connecting in parallel two synchronous 
machines, and the apprehension that is 
felt by the operator lest disaster result 
from the slightest inaccuracy of manipu- 
lation, suggested a study of methods of 
synchronizing in the hope of diminish- 
ing the hazard involved. 

When two alternators are controlled as 
to speed and excitation preparatory to 
closing the switch between them, it may 
not be possible to adjust the speed with 
suflicient exactness to allow reasonable 
time for closing the paralleling switch at 
the proper instant. If the switch be closed 
at or very close to the zero phase-position, 
and there be no appreciable speed-differ- 
ence between the machines, no disturbance 
of the svstem is caused. A moderate speed- 
difference is not serious, provided it is pos- 
sible to close the switch at the proper 
moment, and automatic arrangements for 
so closing the switch have been devised. 
When there is a phase-difference the ex- 
isting vector-dilference in voltage is short- 
circuited through the two machines. The 
short-circuit caused by closing the switch 
offers momentarily less impedance than 
the sum of the svnchronous impedances 
of the two machines, because the resultant 
voltage can not be in proper phase rela- 
tion with the magnetic induction of both 
machines, and may not be with that of 
either. There will be an impulsive rush 
of current greater than one would be led 
to expect from dividing the vector-dif- 
ference voltage by the synchronous im- 
pedances of the two machines. 

The actual momentary current is gov- 
erned by the resistance and the reactance 
of the armature windings considered as 
inductance without iron core, rather than 
by the synchronous impedance as ordi- 
narily measured. The iron core has not 
time to become magnetized and to react 
against the applied voltage before great 
damage may have heen done with even a 
moderate phase-difference. With large 
machines whose resistance and pure or 
non-iron reactance is relatively low, dam- 
age by even slightly inaccurate synchron- 
izing will be more probable, as well as 
more costly, than with small machines, 
since the impulsive rush of current is 
proportionately greater. A moderate 
phase-difference such as ten degrees may 
be dangerous. If ten degrees (in either 


l 1A paper presented at the twenty-third annual conven- 


tion of the American Institute of Electrical Engineers, 
Milwaukee, Wis.. May 25-31. 
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direction) be taken as the limit of safety, 
in closing the switch at random the 
chances will be seventeen out of eighteen 
that damage will be done. 

We propose to eliminate this great 
chance for damage by making it safe to 
close the paralleling switch at any time, 
regardless of equality of speed or of ex- 
citation. It is evident that the maximum 
circulating current may be reduced in 
any desired degree by the insertion of 
sufficient impedance between the machines 
io be synchronized. It is equally evident 
that the synchronizing power, or force 
tending to keep the alternators in step, 
will be affected; and it remained for ex- 
periment to show that it is possible satis- 
factorily to limit the current, while re- 
taining sufficient svnchronizing power. No 
compelling force exists so long as phase- 
equality is maintained, and for small 
angles the force may be assumed to be 
proportional to the phase-difference. 

Steinmetz has shown that the synchron- 
izing power of the current that may cir- 
culate between two machines in parallel 
under the normal condition of equal volt- 
age depends upon the lagging of the cur- 
rent due to the inductance of the short- 
circuit path through the armatures of the 
alternators. To retain this lagging cur- 
rent and its desirable effect the impedance 
to be connected in series between the 
machines should be highly inductive. We 
tried various inductances such as trans- 
former coils and arc-lamp regulators, but 
with indifferent success. If enough in- 
ductance was used to prevent too great an 
impulsive rush of current, the synchron- 
izing current desirable at slight phase- 
differences was too weak. If the in- 
ductance was adjusted to get fair syn- 
chronizing power, it was not safe to throw 
the switch at a very much greater angle of 
phase-difference than without it. The 
range of safe angle was, however, perhaps 
doubled. 

We next tried pure resistance, result- 
ing, as might be expected, in loss of syn- 
chronizing power, since the circulating 
current did not have the required lag: The 
use of condensers in series confirmed the 
theory above outlined; for the alternators 
now assumed the 180-degree phase-rela- 
tion, and retained it with such persist- 
ence as to suggest easy synchronizing by 
using a reversing switch to connect the 
machines together in the zero phasce-rela- 
tion. At this point we proved by experi- 
ment that it was a simple matter to syn- 
chronize two alternators through the ar- 
mature of a third alternator not running, 
and then by bringine this third machine 
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up to synchronous speed to observe that 
it automatically fell into step, forming a 
delta-connected, three-phase system. The 
oscillograph showed that with equal ex- 
citation the electromotive-force curves 
were properly spaced in 120-degree po- 
sitions, and that by varying the excita- 
tion it was easy to obtain a distorted delta 
of any desired shape, within reasonable 
limits, giving a simple means for obtain- 
ing any required vector-difference of volt- 
age or current, especially if one of the 
machines were a polyphase machine but 


- used as a single-phaser in a delta arrange- 


ment. The connection was fairly stiff, it 
being possible to cut off the driving power 
from two of the machines, when they be- 
came alternating motors and carried their 
previous driving motors as load. The os- 
cillograph showed that the experiment 
was successfully performed. 

Having control of the synchronizing 
angle at the 180-degree and the 120-de- 
gree positions we felt that some way to se- 
cure the desired zero-degree angle must be 
available. A final idea of trying an in- 
ductance without any iron core came op- 
portunely. This would secure the desired 
lagging current, and the pure inductance 
acting instantaneously would not permit 
an impulsive rush of dangerous value, 
even at maximum difference of phase. A 
trial met with flattering success; and by 
adjusting the amount of inductance we 
found that for a 7.5-kilowatt machine a 
value limiting the maximum current to 
about half its full-load amperes seemed 
the best, having due regard to objection- 
able reaction upon the system, as well as 
to synchronizing effect. 

The experiments were tried at sixty-cy- 
cle frequency, and the results were all that 
could be desired. We could close the 
switch paralleling two machines, while 
the machine to be brought into step was at 
a standstill, and then with approximate 
excitation it could be started and on 
reaching synchronous speed it would au- 
tomatically fall into step smoothly, and 
with unexpected force, when the excita- 
tion could be adjusted and the inductance 
cut out. 

It might be noted here that the circu- 
lating current between two machines con- 
nected together diréctly, and with a dif- 
ference of phase-relation, is by no means 
equal to the current that would momen- 
tarily flow if the machines were switched 
together at the same vactor-difference; 
that is, there is not the danger to the 
machinery in having two alternators pull 
apart, that there is in throwing them to- 
gether with a large phase-angle. The 
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almost non-inductive character of the syn- 
chronous impedance of two large alter- 
nators at the first moment of closing the 
switch is the critical point of synchron- 
izing. 

In the case of a synchronous converter, 
started from the direct-current side, the 
use of coreless inductance to permit the 
closing of the connecting switch at any 
instant is found to introduce a difficulty 
not present when the converter is other- 
wise started. This is the occasional ten- 
dency of the converter to race as a direct- 
current motor, owing to the weakening 
of its field and consequent increase of ar- 
mature current. This objectionable ten- 
dency is easily overcome by the use of a 
second inductance connected in series with 
the direct-current armature and addition- 
al to the starting box. This inductance 
should be with iron core, and it will act 
to prevent the rush of current due to any 
weakening of the field. This effect need 
be only momentary, as the converter does 
not tend to race, once forced into proper 
phase-relation. We found it desirable to 
have the speed of the converter brought 
into step slightly below synchronous speed, 
or at least not greater, when random clos- 
ing of the switch was uniformly success- 
ful, as with synchronous generators. As 
this condition is a perfectly normal con- 
dition of operation it adds no complica- 
tion. It may be stated that when syn- 
chronizing by means of condensers with 
the 180-degree phase-relation, there is no 
tendency for a converter to race with any 
reasonable difference of speed either above 
or below synchronism. 

We believe the coreless inductance 
method of synchronizing particularly ap- 
plicable to synchronous frequency con- 
verters, although we have had no oppor- 
tunity of testing it. The inductances 
should be arranged for connection in se- 
ries with both frequencies. Using a large 
inductance, or purposely regulating the 
speed so that the synchronizing power is 
not quite strong enough to enforce falling 
into step at either frequency alone, the 
combined synchronizing power of both 
sides will exert enough force to draw the 
machines into step promptly and with cer- 
tainty. The customary slipping of one or 
more poles would not require positive ma- 
nipulation of any kind. Some adjust- 
ment might be necessary to attain the 
best results. 

We would not wish it understood that 
in using coreless inductances for safe 
synchronizing of alternators we recom- 
mend closing the switch at random. If 
the operator closes the switch as hereto- 
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fore at approximately the moment of least 
disturbance, a refinement of operation will 
result. The operator will know that any 
error of judgment will at worst cause an 
almost imperceptible disturbance of the 
system, instead of a possible disaster. A 
considerable difference in the excitation 
of two machines will not interfere in any 
way, since the voltage can be adjusted 
after synchronizing. Relieved from all 
anxiety, the operator will work more 
easily, and score a higher average of per- 
fect manipulations. Less time is needed 
and the use of a synchroscope is not re- 
quired, the indications of the lamp being 
quite accurate enough. The proposed in- 
ductance may be connected either in the 
primary or in the secondary circuits of 
alternators as desired, and while its value 
in henries is different, the weight of wire 
in the coils would be approximately the 


same in either case: just as in a trans- 


former the weights of primary and second- 
ary windings are nearly equal. 

The cost of a suitable coreless in- 
ductance is surprisingly small, since a 
high-current density may be employed, the 
heating effect is so evanescent. It is im- 
possible for the machines to maintain a 
sensible vector-difference under normal 


conditions. Our tests indicate that a flat 


coil of large diameter for self-synchron- 
izing need not cost more than one per 
cent of the value of the machine to be 


- synchronized, and one coil might be suf- 


ficient for an entire station. Considering 
the advantages of its use, the cost of such 
an arrangement is negligible. The in- 
ductance for use in the direct-current side 
of a converter to be synchronized is of 
the same order as for the alternating-cur- 
rent side, but it is not quite safe to pre- 
dict its proper value. 

Our experiments have been made with 
equal success upon various types of con- 
verters and alternators, including the in- 
ductor type. Dissimilarity of wave-form 
entails no difficulties. A certain hunting 
action that was always present with regu- 
lar synchronizing in one series of tests 
was entirely absent with the new method. 
It is decidedly easier to connect in parallel 
two alternators by means of coreless in- 
ductance in series, than it is in direct- 
current operation to connect a second gen- 
erator to the bus-bars. Our experiments 
have introduced the inductance in one 
phase only, although it evidently might be 
used in all phases, should such method of- 
fer any advantage. The behavior of al- 
ternators as exhibited in the oscillograph 
curves while self-synchronizing is beau- 
tiful to observe, and we regret that the 
recent success of the process prevents us 
from presenting photographic records of 
the curves at this meeting. 


963 


A 


NOTES ON THE LIGHTING OF 
CHURCHES.’ 


BY EDWIN RB. WEEKS. 


Next to the acoustics there is no feature 
of church architecture of greater impor- 
tance than that of lighting. An inade- 
quate system of lighting is not only an 
extravagance, but it practically eliminates 
the beauty and effectiveness of capital, en- 
tablature and vaulted roof. The prover- 
bial “dim religious light” of ecclesiastical 
structures is due to several causes. Ar- 
chitectural limitations produce an unequal 
and, at times, insufficient distribution even 
of daylight, and the immense distances 
through vaulted dome and transept make 
uniform artificial lighting by the old meth- 
ods of suspension practically impossible. 
Again, the immemorial custom of using 
sombre woods and gloomy wall tints adds 
to the difficulties. 

The chief requisites in church lighting 
are adequacy and uniformity. The maxi- 


mum variation throughout the auditorium 


should not exceed twenty per cent. This 
uniformity is seldom secured with day- 
light, but there is no reason why it should 
not be secured with artificial light, since 
electricity can easily be transmitted to all 
parts of the building and practically 
moulded to suit the demands of distribu- 
tion, as well as the needs of the archi- 
tecture and decoration. 

The amount of light in the reading 
plane should not be less than two candle 
feet—that is, about twice the light re- 
quired by the average person for reading 
without the impairment of sight. 

A well-planned layout of switch control 
effects a great economy in any installa- 
tion. This is especially true in a build- 
ing containing an assembly room and 
using a large number of lights. 

There are two general systems of in- 
terior lighting—the indirect and the di- 
rect. In the indirect system the lamps are 
entirely concealed from view and their 
light is distributed by means of reflecting 
or diffusing surfaces. The installation 


-of this system is costly, uniform distribu- 


tion is difficult, and as about only fifty 
per cent of the incident light is utilized, 
the system is wasteful. In the direct sys- 
tem the lamps are so placed that although 
they may be seen, they are not in fhe 
usual line of vision. The installation by 
this method is less costly, and its operation 
much less wasteful, since nearly all of the 
light emitted does useful work. It also 
facilitates uniform distribution and lends 
itself more readily to decorative effects 
and the expression of symbolism. 


1 Abstract of a paper read before the American Insti- 
tute of Electrical Engineers, Milwaukee, May 31. 
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The West Allis 


OREMOST among the industrial in- 
F terests which are centered at Mil- 
waukee, Wis., are the plants of the 
Allis-Chalmers Company, three in num- 
ber. They are the “Reliance Works,” the 
shops from which Reynolds Corliss en- 
gines were for years produced, and where 
the company’s head offices are now located ; 
the South Foundry and the newer works 
at West Allis, a suburb of Milwaukee, to 
which extensions now being completed will 
add more than double the present capacity. 
The Allis-Chalmers Company controls 
and operates altogether seven different 
plants with an aggregate floor space of 


seventy-two and one-half acres. The total 
floor space contained in the three Mil- 
waukee plants alone approximates 48.4 
acres, to which the extended West Allis 
works contribute 31.8 acres. The follow- 
ing statistics show the distribution of floor 
space of the various buildings of the pres- 
ent and extended buildings of this plant, 
which is by far the most important of the 


grouP: west ALLIS WORKS. 


Square Feet Floor Space 

Building Old Extensions Total 

Machine shop No. . ; ea i A 95,1 
tė it 66 SY 5 


HiG21 sanas 95,627 

Blacksmith shop .... 50,047 ...... 50,047 
Storerooms ........-.- 20.017 Rice’ 20,017 
Erecting shop .......- 63,165 65,841 129,005 
Engine room ........ 17,502 ...... 17,502 
Boller room ......-- 8,412 240088 8,412 
Foundry ..-.-+-----> 142,089 106,180 249,269 
Pattern shop .....-.- 30,380 2,985 53,365 
i storage .....139,252 107,216 246,468 
Miscellaneous ......- 17,847 4,412 2,25 
Machine shop No. 4.. a.s.’ 132.506 132,506 
i i e oe Gee 132,506 132,506 

Gant haere’ 149,162 149,162 


667,959 720,808 1,388,767 


sq. ft. = 
81.8 acres 


Vol. 48—No. 94 


Plant of the Allis-Chalmers Company. 


The extended West Allis works, when 
completed, will be capable of affording 
employment to approximately 11,000 per- 
sons, placing this plant among the largest 
industrial works of its kind in the coun- 
try. The additions made to an already 
huge plant, which more than double the 
former capacity, were necessitated by the 
rapid development in the company’s steam 
turbine, gas engine and hydraulic turbine 
business, as well as by the steady increase 
in sales of Reynolds Corliss engines and 
the company’s older established lines of 
machinery. 

The West Allis site, situated in the town 


chine shop, units Nos. 1 and 6, stands the 
foundry with ite extensions, running north 
and south. The pattern storage and pat: 
tern shops stand farthest westward in the 
group and parallel to the foundry. 

The extensions to the erecting shop, 
foundry and pattern shops are duplica- 
tions of the existing units in practically 
every detail of construction. The new ma- 
chine shops Nos. 4, 5 and 6, follow, in 
general, the construction of the unite of 
the original plant Nos. 1, 2 and 3, each 
being adapted, however, especially for the 
kind of work which will be performed — 


_ there. 
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of West Allis, on the outskirts of Mil- 
waukee, has a frontage of 1,575 feet and 
runs 2,696 feet, or more than half a mile, 
giving nearly four and a quarter million 
square feet of ground space or about 100 
acres adjoining the tracks of the Chicago, 
Milwaukee & St. Paul Railway. 

The general plan of the West Allis 
works provides for two sets of building 
units, one composed of those in which the 
work is common to every class of product, 
like pattern shops and storage, erecting 
shops and foundry; the other group com- 
prising the machine shops where special- 
ized work is done. The two groups of 
buildings lie at right angles to each other; 
those of general utility, lengthwise of the 
plat, north and south, while the machine 
shops, six units in all, run crosswise of 
the plant, adjoining the erecting shop at 
the east end. Facing the ends of the ma- 


Units Nos. 4 and 5 will be devoted to 
the manufacture of steam turbines, turbo- 
generators and gas engines, while unit 
No. 6 will be equipped for the manufac- 
ture of auxiliary electrical apparatus, 
winding rooms, etc. 

An addition made to the products now 
manufactured at the West Allis works is 
the result of a recent acquisition of the 
sole license to build and sell the well- 
known Christensen air brake for railway 
and traction purposes, which has been ac- 
quired by the Allis-Chalmers Company. 
The manufacture of air brakes is an en- 
tirely new departure for this company, 
which will materially strengthen the po- 
sition now held by it with respect to the 
equipment of complete railway systems, 1- 
respective of the power used. 

The machine equipment for works of 
the size of those at West Allis, to handle 
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a product so diversified, is a model of 
completeness in every way and possesses 
many features which are new and of in- 
terest to the student of shop appliances. 
The works power-house will be moved 
from the present position in the west end 
of unit No. 3 adjoining the blacksmith 
shop, and installed in a new building 
planned and erected for the purpose, situ- 
ated east of and partly adjoining the 
erecting shop, opposite machine shops Nos. 
4 and 5. The new power building will 
be of irregular shape, one story in height, 
and will comprise engine and boiler rooms 
and a small room for the apparatus be- 
longing to the heating system. The out- 
side dimensions of the engine room wili be 
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watt Allis-Chalmers steam turbine gener- 
ator unit, and a 500-kilowatt steam tur- 
bine generator unit. 

The boiler room will contain for the 
present, five 625 horse-power Edgemoore 
boilers, with two more boilers to be added 
later, a super-heater boiler, feed water 
heater, etc. The boilers will be equipped 
with underfed stokers, and an elaborate 
coal storage and handling system will be 
used. 

_ The coal will be stored in overhead bins 
with a capacity of 700 tons or fifteen days’ 
supply. Coal will be brought to the boiler 
room door in cars and conveyed to a break- 
er installed in the basement of the boiler 
room where the coal will be reduced to the 


ow. 
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plant. The tank is located on the low 
ground in order to place the foundation 
on hard clay with the minimum amount 
of filling. There will be a seven-foot lift 
on the pumps from the reservoir to the 
condensing apparatus. 

The heavy machine tools of various 
kinds installed in units Nos. 1, 2 and 3 
will be duplicated for-units 4, 5 and 6, 
supplemented by tools suitable for specific 
service, a8 for example the building of 
steam turbines and turbo-generators, gas 
engines, etc. One order recently- placed 
covered forty-two machine tools of extra 
heavy pattern, involving a heavy expen- 
diture. These tools were all designed es- 
pecially for use with high specd steels 


EXTENSION, 


155 feet 9 inches by 59 feet 6 inches and 
the boiler room 103 feet by 74 feet. The 
west wall of the engine room only ad- 
Joins the erecting shop, while a space of 
sixteen feet will intervene between the 
boiler house and the erecting shop. The 
apparatus belonging to the heating system 
will be housed in a separate room eightcen 
feet by twenty-nine feet six inches, open- 
ing out from the boiler room on the south 
side. 

The power plant will contain a model 
equipment for all power purposes. The 
engine room will contain an Allis-Chal- 
mers, cross-compound air compressor, air 
cylinders eighteen inches by thirty inches, 
Steam cylinders eighteen inches by thirty 
inches and forty-two-inch stroke; also an 
800-kilowatt Allis-Chalmers 
pound engine generator unit, a 1,500-kilo- 


CrOss-COM- 


Looking EASTWARD, OPPOSITE MACHINE SHoP Units No. 5 anv No. 6. 


proper screen. The coal is then conveyed 
to the overhead bins by the same elevator 
system which automatically conveys the 
ashes from the boilers and dumps them 
into cars outside, ready to be hauled away. 

The boiler house will have a 100-foot 
self-sustaining steel stack for each battery 
of two boilers, or three stacks for the pres- 
ent. They will be eighty-four inches in- 
side diameter. 

Condensing water will be supplied for 
the use of the turbines from a reservoir 
250 feet long by 200 fect wide and four- 
teen feet deep, which will be built of 
concrete material on low ground north of 
the erecting shop. This reservoir will 
have a capacity of five million gallons 
pumped from the present artesian wells, 
and will constitute one day's supply of 
condensing water for a 2,200-kilowatt 


and driven by Allis-Chalmers motors. The 
combined weight of these tools without the 
motors used for driving them aggregates 
2.141 tons. Fourteen of the new machines 
are vertical boring and turning mills, from 
eight to sixteen feet, of extra heavy de- 
sign. There are five standard shaft lathes 
and two crank shaft lathes with a swing 
of from sixty to 125 inches, and thirty 
feet between centres; eight planers of va- 
rious sizes, all of which are the spiral 
geared type; a 260-ton armature press; 
also several drilling and boring machines, 
slotters, ete. Over 1,200 horse-power in 
Allis-Chalmers motors will be required to 
drive the new equipment described. In 
addition to the machine tools, thirty-four 
clectric traveling cranes have been ordered 
for sizes and capacities ranging from two 
and one-half ton wall jib cranes to sixty- 
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ton seventy-eight feet span cranes with ten 
feet auxiliary hoist for the foundry exten- 
sion. 

The system used for storing patterns 
and which renders each readily available 
for use when required, is greatly simpli- 
fied by the use of electric telphers running 
through the various sections and by push 
cars and elevators. The telphers are sup- 
ported on overhead I beams and have a 
capacity of three tons each. . 

Direct current at 250 volts is distrib- 
uted throughout the building for opera- 
tion of motors used for machine tool 
drive. These motors are largely operated 
on the Bullock multiple voltage, five-wire 
system, making twenty-seven different 
speeds possible for each machine. 

The heating .system utilizes exhaust 
steam passed through a closed heater, cor- 
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The yards between the various units 
are as completely equipped with cranes as 
the interior of the buildings, the storage 
space thus made available, proving very 
serviceable. Seven cranes are provided 
for use between the various machine shops 
and the foundry and pattern shop. - 

Electrical Power for the Textile 

Mills of India. ; 


A problem of very serious import to the 
mills of India is now in process of devel- 
opment, says the Indian Teztile Journal, 
Bombay. The efficiency of the mills is 
presently to receive an impulse far in ex- 
cess of anything that could be obtained by 
working overtime, and this advantage is 
one that is not likely to be subject to 
fluctuations such as are common in the 
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responding to the primary heater in a con- 
densing system. An auxiliarv, live steam 
heater is provided to operate in connection 
with the exhaust steam heater for cold 
weather. The hot water thus obtained is 
circulated through the works by means of 
two centrifugal pumps electrically driven. 
The total space to be heated is 26,000,000 
cubice feet traversed by 500,000 fect 
of one and one-half inch hot water pipes. 
Water for all purposes is obtained from 
four artesian wells located on the property, 
pumped automatically by motor driven, 
deep well pumps, through eight-inch pipes 
to four cisterns near the power-house. 
These cisterns are of concrete construc- 
tion, each of 100,000 gallons’ capacity with 
steel concrete roofs. A pressure of 100 
pounds is kept on the mains at all times, 
which can be raised to 140 pounds, 


price of staple materials of manufacture. 
For many vears these mills were run with 
English coal, then by slow degrees they 
learned to utilize the coal of Bengal, or 
Hyderabad, and now they are within meas- 
urable distance of water power as a prime 
mover, carried from the mountains to the 
factory in the form of electric current. As 
the capital outlay for any manufactory 
will, under the new conditions, be reduced 
to little more than the cost of the build- 
ing, machines and minor shafting, a very 
great development of industrial ventures 
of many kinds is anticipated and a pro- 
portionate increase in the demand for 
machinery and metal work. The exten- 
sion of the spinning and weaving indus- 
tries will probably take place outside of 
the island of Bombay, drawn thither by 
cheaper land and cheaper labor. Any re- 
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duction in the cost of manufacture of cot- 
ton goods in Bombay represents increased 
powers of competition with English mills; 
the extent to which this competition may 
be carried, will depend on the powers of 
organization of the Bombay mill-owner, 
but it will be safe at least to say that the 
textile machine maker may look forward 
to a considerable increase of business with 
India. | 
Calcutta, although less favorably placed 
than Bombay with regard to water power, 
has the Bengal coal mines sufficiently near 
to suggest a power scheme in which the 
coal will be burnt at or near the pit’s 
mouth, to drive the steam turbines of a 
large power station, whose energy will be 
transmitted in the form of electric cur- 
rent to the manufactories of the capital. 
This scheme is already under considera- 
tion, and as it only follows the example 
of other projects already at work, there 
can be little doubt of its ultimate realiza- 
tion. The use of a Bengal coal field as 
a central power station will doubtless sug- 
gest similar developments in other coal 
regions of India—a matter which will be 
of interest to the makers of steam and 
other prime movers, which depend on the 
combustion of coal fuel or oil. In a very 
few years manv of these projects will be 
in course of development, and will create 
a new and very great demand for workmen 
accustomed to deal with machinery and 
mechanical processes. So much of the cost 
of repair and upkeep depends on the qual- 
ity of the men in charge of machinery, 
that already the prospective demand for 
skilled artificers should have full consid- 
cration in the course of instruction given 
in primary schools. Until quite recently, 
the influence of the teaching was to lead 
all the brightest boys into clerical employ- 
ment. What is now wanted is a training, 
which will turn the minds of the children 
to handicraft. Short of this, the only 
alternative will be to import skilled labor 
from other countries, just as capital has 
had to be imported from abroad to de- 
velop many of India’s most important in- 
dustries. This would be nothing less than 
a calamity for India. 
Se ea 

Colorado Electric Light, Power 

and Railway Association. 

The next convention of the Colorada 
Electric Light, Power and Railway Asso- 
ciation will be held in Denver, Col., Sep- 
tember 18, 19 and 20. The programme 
for this meeting will be announced later. 
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ENGINEERING HONOR.’ 


Sl 


BY SCHUYLER SKAATS WHEELER. 


While I have prepared in writing some- 
thing of an annual address, as required 
by the constitution, I shall try to express 
the substance of my theme to you directly, 
because I attach some importance to the 
emphasis that can be given only in this 
way. All that I would say has been sum- 
marized by Francis Bacon in the preface 
to his “Maxims of the Law,”: where he 
says: 

“I hold every man a debtor to his pro- 
fession ; from the which as men of course 
do seek to receive contenance and profit, 
so ought they of duty to endeavor them- 


selves by way of amends to be a help and 
ornament thereunto.” 


I feel that I can not make a better 
use of the opportunity afforded me by this 
occasion to reach electrical engineers and 
the engineering profession, nor can I do 
our profession a greater service, than by 
raising my small voice in support of the 
principle so admirably stated by Lord Ba- 
con. I will use my opportunity to urge 
that engineers interest themselves in im- 
proving the moral standard or the ethics 
of the profession and in strengthening 
their sense of the obligation that binds all 
engineers to a course that is particularly 
honorable. 

We, as engineers, are accustomed to 
hearing ourselves referred to as profes- 
sional men. The habit of calling us pro- 
fessional, though not strictly accurate, 
does no harm, and by encouraging us to 
greater care and conscientiousness ought 
to benefit. The relations between the 
clergyman, physician, or lawyer and his 
parishioner or client are regarded by law 
and usage as especially sacred and invio- 
lable, and the obligation imposed upon the 
professional man to be faithful to the 
interests of the client or protégé is equally 
strong. It is not in my mind to dwell 
upon these relations or even to attempt to 
describe them, because they are well known 
and established and the subject has been 
treated by many great authorities. 

Mv wish is to draw the attention of 
engincers and others who are engaged for 
the people in handling the forees of na- 
ture and in interpreting its laws, to the 
propriety and necessity of regarding them- 
celves as in the same category with the 
strictly professional man. The attitude 
of the public contributes to this obliga- 
tion, The public considers (much more 
than there is reason for) that the several 


presidential address delivered at the annual conven- 
dion of the american Institute of Klectrical Engineers, 
Milwaukee, May h, 
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branches of engineering are special sub- 
jects and not easily within the compre- 
hension of the layman, and therefore it 
places itself in the hands of the engineer. 
He is thus put under the utmost moral 
and professional obligation. The duty is 
as great as that of the physician to his 
patient, although engineers as yet do not 
generally recognize such responsibility. 

On the other hand, the public finds no 
such declaration of high standards in the 
engineering profession as in the older pro- 
fessions. It is therefore inclined to treat 
the engineer lightly in ethics, and to with- 
hold from him that deference which, if 
rendered, would in itself encourage a high- 
er professional standard. 

That much thought has already been 
given to the subject by engineers, archi- 
tects, etc., is shown by the numerous dis- 
cussions which have taken place in many 
of the societies. The conclusions reached 
by many of them, as expressed in the 
several codes of ethics formally adopted 
for the guidance of members, are very in- 
teresting and helpful. I ask “leave to 
print,” at the close of these remarks, ref- 
erence to these discussions and codes, with 
acknowledgment for the valuable assist- 
ance of my friend, Mr. Edwin Burt Doug- 
las. 

In a few cases, however, being prepared 
principally with a view to the relations of 
the members of the profession to each 
other, these codes are rather narrow and 
in the style of labor union rules. This 
suggests that greater weight be given in 


them to the interests of the client and 


the interests of the public. 

The electrical branch of engineering, 
being the youngest, has not yet formally 
taken up the question of ethics, but should 
do so and will have the aid of the expe- 
rience of all other branches of the pro- 
fession. 

The moral duties of the engineer may 
he summarized as follows: 

First, the duty to the client. To see 
that his interests are protected, that he 
is wisely educated or advised as to what 
he ought to have. That he gets it. That 
information pertaining to him does not 
reach others. 

Second, the duty to the public. To see 
that the public is not imposed upon by 
misinformation. The newspapers are full 
of descriptions of schemes which mislead 
the public and of wildcat stories that are 
a reflection on the engineering profession, 
Engineers are frequently called upon to 
discuss such schemes and to point out 
their absurdity: and are frequently unable 
to convince the lavman that they are with- 
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out merit, because the public mind is not. 
sufficiently educated in engineering mat- 
ters and because the professional standing 
of engineers in the community is not high 
enough. 

Third, the duty to the engineering so- 
cieties, which involves contributing to 
their welfare, both in time for adminis- 
tration and the preparation of technical 
contributions and discussions, and in 
money. ‘There are three reasons for this 


‘obligation: first, the society represents 


the art or craft by which the engineer 
supports himself. Surely he owes it some 
debt; second, it is to his advantage that 
the branch to which he belongs should at- 
tain a position of strength and recogni- 
tion, and that it should command respect 
for its opinions and endorsements; third, 
he should so conduct himself as to stand 
well in his society, whose members are his 
peers, and are therefore the men whose 
commendation the world will accept. 

THE ENGINEERS DUTY TO HIS CLIENT. 

This is, of course, the most important 
obligation to be considered, and the one 
to which all others must give way if there 
is any conflict. This is the direction in 
which improvement in the attainment of 
loftier ideals, which may be expected from 
natural evolution as time goes on, will be 
most appreciated by the public, since in 
this direction the public is most affected. 
J+ is hardly necessary to say that the 
client is entitled to the very best there 1s 
in the engineer in thought and in service 
or execution, and I mention it only to 
make the statement complete. In draw- 
ing a comparison between our profession 
and the older or recognized ones with a 
view to selecting the lines along which 
we should try to guide our evolution and 
improve our standards—while I believe 
that the essential principles involved are 
the same, and that we should set our aim 
at as high and even a higher standard— 
there are some considerations which must 
not be neglected and which necessarily call 
for the employment of slightly different 
means in attaining the same end. 

Many supposedly independent consult- 
ing engineers have affiliations with engi- 
neering or manufacturing concerns inter- 
ested in the introduction and use of a par- 
ticular apparatus. The engineer usually 
recommends the same apparatus, and its 
manufacturer recommends the engineer to 
chents. It is often held that the best en- 
ginecrs are subject to such affiliations, be- 
cause the best are sought after and the 
absence of such affiliation is an indication 
of lack of capacity. This is not completely 
true, and there are many good men doing 
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general work, though not nearly so large 
a proportion as of general practitioners 
in Jaw or in medicine. The circumstance, 
however, imposes upon those who are sub- 
ject to such relations the obligation to be 
especially careful when advising clients to 
acquaint the client fully with the fact of 
such relation and to divest themselves at 
the moment of any influence which might 
bias their judgment. Their advice will 
then have the increased value due to their 
special knowledge and experience. 
Another fact which differentiates en- 
gineering from other classes of profes- 
sional work is that study and work for a 
client takes the shape of drawings and 
data, which are usually regarded as the 
property of the engineer and not of the 
client. Such records are often volumi- 
nous, and are an exact statement of the 
affairs of the client as far as they go. 
Obviously, the custody of such matter in- 
volves important points in the relation of 
the engineer and the client, and if mis- 
used the consequences to the client may be 
serious. Even when an engineer is on the 
simple basis of an employé, it is some- 
times suggested that sketches and data, 
such as may be contained in note-books, 
are his personal property. In this con- 
‘ nection, the fact that nearly the entire 
work of the engineer is reduced to and is 
represented by drawings and figures as 
stated, gives the subject great importance. 
Perhaps here is the greatest difference be- 
tween the engineering and the other pro- 
fessions. There is no parallel in the so- 
called learned professions, and the client 


or patient, almost without exception, em-. 


ploys aid simply for experience and advice, 
and at no time does occasion arise for the 
reduction to a minute record of the pre- 
liminary or final results. In this respect 
moral responsibility devolves upon the en- 
gineer in greater degree than upon others. 
The point may well be illustrated in a 
more ordinary connection by considering: 
the possibility of a manufacturer, founder 
or artisan furnishing to strangers articles 
made from designs, drawings or patterns, 
the property of others which happen to be 
in his possession. 

_ Professional relationship between the 
engineer and client in respect to its con- 
fidential nature and its inviolability is not 
thought to be like that of the physician or 
lawyer to client or patient, and is not so 
recognized by law. I believe the courts 
. should so recognize it, and in any event 
the engincer should so regard it as apply- 
ing to himself, and if anything should be 
even more scrupulous than the physician 
or lawyer. In these days most engineering 
is done for corporations, but while corpora- 
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tions are “artificial” persons, they are 
nevertheless created by the state, and 
therefore the state has the right to dissolve 
them, to examine their books, to ask ques- 
tions, etc.—rights which the state does not 
possess in the case of individuals. While 
this difference between the legal righte of 
corporations (which form the bulk of the 
clients of engineers) and the legal rights 
of individuals (who form all of the pa-' 
tients of doctors, all of the charges of 
clergymen and many of the clients of law- 
yers), is not the cause of the difference in 
the legal status of the engineer’s confiden- 
tial advice compared with the advice of 
the physician or lawyer, it is yet suggestive 
of it and throws light upon it. Therefore, 
engineers should be the more careful in 
regard to matters of confidence. 

To the engineer whose work is educa- 
tional, and whose clients are therefore his 
students, is given the opportunity to exer- 
cise at once the most direct influence for 
engineering honor, by his teaching. We 
may, therefore, expect that the profession 
will receive its greatest help from him. 

THE ENGINEER'S DUTY TO THE PUBLIC 
Is largely educational or instructive. If 
the public believes that engineering is a 
subject it is not fitted by talent or train- 
ing to deal with, whether it is justified 
or not in this belief, is not the engineer 
under the strongest obligation to guide 
it aright? When a man trusts you, you 
are bound to respect the trust, or you will 
lose your standing. We all know that a 
mass of misleading, foolish and sometimes 
deliberately deceptive information on en- 
gineering or scientific subjects is given 
out, circulated and published. All of this 
by its ultimate failure brings our occupa- 
tion into disrepute. Many engineers, when 
asked, reply correctly, pointing out the 
misstatements and errors; but how many 
of us try to be good teachers? How many 
of us take care to see that the real facts, 
the real situation, the real need or the real 
possibilities are made plain to the layman? 
Take an ordinary case, such as the almost 
daily statement that some one has invented 
a new motor (not necessarily electric), so 


‘powerful that trains can be run a hundred 


or two hundred miles an hour by it. 
Assume that there are ten thousand en- 
gineers in the United States, I suppose 
that one thousand of these say each time 
the subject is brought to their attention 
that it is absurd, that they don’t believe 
it, that it has been tried two or three 
times but never successfully, ete. How 
many of even the thousand do you suppose 
take enough interest in setting the public 
right, to spend enough time to say that 
travel at any such speed is entirely a ques- 
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tion of roadbed and right-of-way, that it 
is easy enough to make motors of almost 
any kind having power enough to pull a 
car or train at these speeds, but that prac- 
tical roadbed conditions prohibit it, and 
that the most perfect track ever built is 
so irregular that the train would be liable 
to jump the track at such a speed. Those 
who give true educational explanations in 
form digestible by the laymen, do their 
duty to the public, and do it and their 
profession a service. It ought to be clear 
to every engineer, and it probably is, that 
the more the public is enabled to under- 
stand the real facts, the more discriminat- 
ing an audience it will become for the 
appreciation of really meritorious feats of 
engineering. At present I fear that in 
the public estimation, telegraphing to 
Mars is far ahead of getting the dry dock 
“Dewey” to Manila. When a man who is 
in a position to know, either as a result of 
training and education, or of Heaven-sent 
talents, is asked; by one who does not 
know, any question about engineering, 
physics or the laws of nature, and he does 
not set that man right to the best of his 
ability, he is shirking his duty. Possibly 
he is assuming that he has a patent on 
some of the laws of nature, or a part in- 
terest. This view would not raise him in 
any one’s estimation. | 
Another example occurs to me. I have 
seen a man as a witness in court after 
qualifying as a patent expert, which means 
that he is officially clothed with authority 
as an engineer, and that he is there for 
the information of the court, spend hours 
and even days framing numerous answers 
to a single question, his sole object being 
to avoid, if possible, making a simple 
statement of the truth. The mistake, of 
course, is that the man confuses his du- 
ties and acts as an advocate, while the 
public understands that he is there as an 
engineer to make clear the facts. The re- 


sult is well known and gives rise to the 


saying, “Liars,—liars and patent experts.” 

The example serves my purpose well in 
illustrating by extremes what I mean 
when I say that it is the duty of an 
engineer to give the public the truest and 
simplest explanation of each engineering 
question when it comes up in his commu- 
nity, taking care to put it in such form 
as will be understood. 

THE ENGINEERS DUTY TO IIIS PROFES- 
SIONAL SOCIETY. 

The other duties of the engineer I have 
placed before his duty to his professional 
society, because this latter relates to his 
solicitude for himself and his fellow en- 
gineers as distinguished from his solici- 
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tude for his client and for the public. The 
principle of doing something, however, for 
“your crowd” is so well established and 
recognized that it does not need full dis- 
cussion here. I think even some animals 
act upon this principle. The institution 
of crafts, societies, fraternities, guilds, and 
the like, is very old, and the reasons for 
them are sound and well known. Yet 
there are those who pay no attention to 
the official society representing the pro- 
fession to which they belong. Rare and 
peculiar birds! 

Unfortunately, some societies are at 
times not well run. The meetings are 
sometimes monotonous; owing to the pre- 
sentation of matter which does not hap- 
pen to relate particularly to or interest 
the members then present. The groups 
of men are not well balanced, some being 
older men with wide experience, while 
others are the beginners, and sometimes 
the meeting quarters are not comfortable. 
None of these things is an excuse. If the 
profession is young and poor, so are you. 
If you have prospered, you are a member 
of an important and successful profession, 
and then if the quarters are poor and the 
society not strong, it is your fault, because 
you have not contributed enough to make 
a society important in proportion to the 
position you have attained by work in the 
sphere of activity which it represents. 
There are many ways in which you can 
support, encourage, and contribute to the 
dignity of your professional society, and 
you can select those means which are most 
agreeable to your own methods. Even the 
mere attitude of approval of the society is 
of great value. It is well to give your 
profession and the pul,lic to understand 
that you believe in your society and follow 
its recommendations and standards. 

A more commonplace but none the less 
positive reason for your obligation to 
contribute to the support of your society, 
is that you are earning your living out of 
the art which it represents and which it 
is trying to dignify. Your obligation is 
therefore definite. It is also greatly to 
your interest that your profession be made 
as important and its position before the 
world as commanding as possible; and it 
would not be right were you to allow 
other professionals to bring about this re- 
sult without your aid and then for you to 
reap any benefit from it. 

In conclusion, I will mention what I 
believe to be the broadest and most im- 
portant function of professional relations, 
—an engineer’s standing or the way in 
which he is regarded by his contempo- 
raries. All the world recognizes that the 


best judgment of a workman is by other ` 


workmen, of a woman by other women, of 
a lawyer by other lawyers; likewise the 
best estimate of an engineer as a man and 
engineer is bv the members of his own 
profession. 
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The Faraday Society. 

The twentieth ordinary meeting of the 
Faraday Society was held on Tuesday, 
May 15, 1906, at the Institution of Elec- 
trical Engineers, 92 Victoria street, Lon- 
don, S.W. Dr. F. Mollwo Perkin, treas- 
urer, was in the chair. 

Mr. H. D. Law, B.Sc., read a paper 
entitled, “Behavior of Platinized Elec- 
trodes.” 

The author desired to find an elec- 
trode on which the reduction of the aro- 
matic-aldehydes and similar easily re- 
ducible compounds could not be effected. 
Platinized platinum, as being the metal 
from which hydrogen is liberated at the 
lowest potential, was tried as the cathode 
in an acidified alcoholic solution of ben- 
zaldehyde. At first, energetic reduction 
took place; the activity of this, however, 
diminished in successive experiments, and 


was extremely small after twelve hours’ 


polarization. The cause of the reaction 
is obscure; it is probably catalytie in ite 
origin. 

Dr. N. T. M. Wilsmore drew attention 
to Tafel’s work, which the author’s re- 
sults appeared to contradict. 

Dr. F. Mollwo Perkin remarked on 
the differences between lead and platinum 
electrodes, and discussed the general 
bearing of the author’s experiments. 

Mr. Julius L. F. Vogel, M.I.E.E., M.I. 
M.M., read a paper on “The Electrolysis 
of Fused: Zinc Chloride in Cells Heated 
Externally.” 

The author begins by explaining that 
the work which formed the subject of 
the paper was carried out for the most 
part between 1898 and 1901, and could 
be conveniently divided into three periods. 
He then explains how the investigation 
came to be undertaken; the original in- 
ception of the process was due to the late 
F. Maxwell Lyte, who took out patents 
for a complex ore process, involving the 
electrolysis of fused zinc chloride and for 
the dehydration of zinc chloride. The 
process as such was never investigated 
practically. The second period deals with 
the investigation of the dehydration of 
zinc chloride by evaporating under re- 
duced pressure, and the electrolysis of 
the salt in a fused state in externally 
heated cells by Dr. O. J. Steinhart and 
the author jointly on behalf of the Smelt- 
ing Corporation, Limited. The various 
experiments and the apparatus employed 
for these experiments are described. The 
third period deals with the further inves- 
tigations made after the United Alkali 
Company had joined the Smelting Cor- 
poration in testing the process, and de- 
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tails are given of the work as carried out 
under the joint supervision of the author’s 
firm and the chemical staff of the United 
Alkali Company. The author describes 
how the process was carried successfully 
to a stage when continuous electrolysis 
was carried on for eleven days and nights, 
and three cwt. of pure zinc was produced. 

The author finally reviews the work 
done in cells heated externally, and ex- 
presses his opinion that the process was 
“non-proven,” and it offers possibilities of 
being carried to economical success. 

The paper is illustrated with sectional 
drawings of apparatus, and lantern slides, 
prepared from photographs of the actual 
plant, were exhibited. 

Dr. O. J. Steinhart referred to the pro- 
duction of zinc from zinc oxide by feed- 
ing the latter into a molten bath of chlo- 
ride, after the fashion of aluminum elec- 
trolysis. 

Mr. W. Murray Morrison mentioned 
some of the advantages of internal heat- 
ing with regard to local inequalities of 
temperature. 

Dr. H. Borns referred to the formation 
of zinc clouds diffused in the electrolyte 
under certain conditions, and consequent 
reduction of efficiency, observed by Lo- 
renz. He asked whether the addition of 
impurities, such as ammonium chloride, 
had been tried. Evaporating with HCl 
was a method of dehydrating chloride. 

Mr. L. Gaster asked for information 
regarding comparative energy losses in 
externally and internally heated cells, and 
also regarding the consumption of carbon. 
> Dr. G. Rudorf (communicated) after 
reviewing the various methods proposed 
for dehydrating the chloride, affirmed that 
the author’s was the only practicable one. 
He asked for information regarding the 
effect on the enamel of continuous heat- 
ing with zinc chloride; his experience 
was that a perfect enamel was not ob- 
tainable. | 

Mr. J. L. F. Vogel, in reply, said that 
the use of a fused metallic cathode and 
proper temperature and other conditions 
prevented the formation of zinc cloud. 
Carbon losses depended greatly on the 
dehydration; they had not had opportuni- 
ties of trying Acheson graphite. It was 
undesirable to add foreign substances as 
these would accumulate in time; it was 
likewise impracticable to dehydrate in the 
fashion referred to by Dr. Borns. The 
difficulty in electrolyzing a solution of 
ZnO in fused chloride was that the solu- 
bility was slight, and at the high-cur- 
rent densities demanded by practice not 
sufficient oxide would pass into solution. 
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SOME PHYSIOLOGICAL FACTORS IN 
ILLUMINATION AND PHOTOMETRY.' 


— 


BY LOUIS BELL. 


The fundamental difficulty in the sci- 
entific study of illumination is that one 
has to define physical quantities in phys- 
iological terms. Illumination in all its 
phases deals with the sensation of sight, 
and between the one and the other there 
are no fixed relations, but only variable 
approximations. One can, therefore, rely 
only upon average conditions, restricted 
within somewhat narrow limits. The pur- 
pose of this paper is to point out some of 
the bearings of physiological optics upon 
practical illumination, its measurement 
and the limitations of its efficiency. 

Save for the effects of accommodation 
and convenience in determining vision in 
three dimensions, we see things wholly by 
their differences in color and in luminos- 
ity. If two objects are of the same color 
and luminosity they cease to be separately 
distinguished, and as they approach this 
condition they become progressively more 
and more indistinct as individual forms. 
If the difference of luminosity is sinall 
the color difference must be increased to 
secure visibility, and vice versa. It is 
perfectly astonishing how objects of simi- 
lar luminosity and quite different color 
or of similar color and quite different real 
luminosity can melt into the general land- 
scape as soon as they are beyond the range 
of material help from binocular vision. 

According to Fechner’s law, the human 
cye can perceive a fixed fractional differ- 
ence of illumination, irrespective, within 
wide limits, of its absolute amount. This 
traction varies in general from about one 
per cent to about 0.55 per cent, assuming 
ordinary sources of i!!umination and nor- 
mal eyes, 

Now for the purposes of practical light- 
ing, the illumination should be generally 
kept within the range for which Fechner’s 
law holds good, and once well within that 
range of normal sensibility nothing is 
gained virtually by increasing the strength 
of the illumination, so far as difference of 
luminosity is concerned. 

But this is not all, for visual acuity 
also enters the problem. By this one means 
the power of discriminating fine details, 
assuming strong contrast between them. 
This, although it depends primarily on the 
retinal structure, also varies considerably 
with the illumination, as every one knows. 
There is also a tolerably obvious but little 
understood relation between sensation and 
the area of the retinal image. The smaller 
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the image, the brighter must it be to 
produce a distinct sensation. Thus, for 
example, small objects seem distinct 
enough at moderate distances and blend 
into the general landscape as their dis- 
tances increase. In artificial illumina- 
tion this phenomenon is seldom of im- 
portance. In order to see things with 
satisfactory distinctness the illumination 
must be sufficient to bring the eye to its 
normal acuity and to give to Fechner’s 
fraction somewhere nearly its normal 
value. 

Starting now from Fechner’s fraction 
and from the facts of visual acuity let us 
see whether a logical basis for illumina- 
tion can be devised which shall thus rest 
not. upon purely empirical observations of 
good and bad lighting, but upon the gen- 
eral data of physical and physiological op- 
tics. Thanks to the work of Konig and 
Brodhun, and of Uhthoff, one can get a 
clear idea of the variation of Fechner’s 
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Fic. 1.—VARIATION OF VISUAL ACUITY WITH 
STRENGTH OF ILLUMINATION. 


10 11 WW 13) U &e. 


fraction and of visual acuity with the 
strength of illumination. In Fig. 1 these 
relations are plotted with the illuminations 
in foot-candles, as abscissee. Curves a and 

dl 


b relate to Fechner’s fraction with T 
as ordinates. 

Curve a shows the variations found up 
to 140 foot-candles, while curve b is on 
100 times the scale as regards abscissæ, 
running therefore to 1.40 foot-candles. I 


use the foot-candle as unit, not because I 


prefer it, but because the English standard 
candle is the only legal unit for practical 
use. 

A glance at curve a shows at once that 
by the time the illumination has reached 
the neighborhood of one foot-candle the 
curve is turning clearly toward the hori- 
zontal and that beyond, say five foot- 
candles, the decrease in the sensibility is 
very slow indeed. Curve b, in fact, shows 
that the curve is rapidly getting asymptotic 
at even one foot-candle. These curves 
are for white light, and the question may 
naturally be asked as to whether they also 
hold for colored light. At low intensi- 
ties they do not, the sensibility for red 
being considerably less, and for blue some- 
what greater than is here shown. Curve b’ 
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shows the approximate values for deep 
crimson. Eyes differ considerably in ab- 
solute, and in color sensibility, but b’ will 
give an approximate notion of the color 
effect at its worst. At high intensities, 
say about twenty-five foot-candles, the 
color curves run together. 

Difference of visibility in colored objects, 
however, is only in small measure due to 
the facts here noted, being mainly charge- 
able to mere differences in reflecting 
power. 

Curve c, Fig. 1, shows the variation of 
visual acuity up to fourteen foot-candles, 
the ordinates being purely empirical val- 
ues. It at once appears that the increase 
in acuity is very slow above about one 
foot-candle, but goes on increasing slight- 
ly, like the shade perception, above all 
working values of the illumination. In 
extremely intense light, several thousand 
foot-candles, the sensibility decreases slow- 
ly, and probably also the acuity, but these 
upper limits are quite beyond the limits 
of ordinary illumination. 

It therefore plainly appears that at one 
or two foot-candles the eye is working so 
near its normal sensibility that further 
increase in illumination is of relatively 
very small value. 

The essential point in good seeing, how- 
ever, is that the values here specified should 
he those affecting the eye and not merely 
those by which objects are illuminated. 

Since objects are seen in virtue of dif- 
ferences of reflected light, the illumination 
which affects the eye is determined by the 
coefficients of diffuse reflection of the ob- 
jects in the field of view. 

The light reflected from any object is 
IK where I is the incident illumination, 


and for this to have the value required by | 


the visual conditions just indicated, 


= k where a is the absolute factor just 


found. For example, taking a = 1.5 as a 
mean value, and the case of working upon 
white paper for which & is ordinarily 0.6 to 
0.7, I, the incident illumination, should be 
two to 2.5 foot-candles, while with moder- 
ately dark colored papers having k equal 
to, say 0.3, the necessary illumination 
would rise to five foot-candles. With black 
goods for which k is only 0.01 or 
0.02 one can hardly get enough light 
to bring acuity and sensibility to 
their full values. For ordinary pur- 
poses not requiring extreme acuity 
a may generally be taken as one, while in 
observing very fine details two or in very 
extreme cases three may be assumed. The 
surface observed acts as a secondary source 
of illumination, and for details small com- 
pared with the normal visual distance 
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the law of inverse squares holds, hence the 
tendency to get the eyes close to the work 
in insufficient illumination. In weak light, 
say 0.1 or 0.2 foot-candle, variations of 
shade are perceived only with difficulty 
and one finds himself like the patient who 
stumbled because obstacles not strongly 
contrasted were invisible to him. At 0.5 
foot-candle conditions are very greatly 
improved and useful illumination begins 
and above one foot-candle they may be 
considered normal, unless close detail is 
concerned, in which case more light is of 
some assistance. But the controlling fac- 
tor in practical illumination is k, which 
varies widely with the luminosity of the 
colors concerned, producing apparent color 
relations which entirely. mask the real 
ones already described. 

Given therefore the general kind of work 
which is to be done under artificial light 
and one can reckon from general physio- 
logical and physical data the approxi- 
mate intensity of illumination required. 
The lowest permissible illumination is, of 
course, for coarse work on approximately 
white objects, the highest for close dis- 
crimination of detail and shading in dark 
objects. 

For very weak and very bright illumi- 
nation the effect of pupillary diameter 
must be taken into account. So far as 
objects in the visible field are concerned 
there is every reason for keeping the illu- 
mination received from them quite near 
to the critical amount a, and so long as 
this is done the pupillary diameter, so far 
as these objects are concerned, remains rea- 
sonably constant. 

The iris diaphragm of the eye responds 
by reflex action to light and other stimuli, 
varying in diameter from hardly more 
than a point in very intense light to a 
width in complete darkness so great that 
the iris actually retreats under the mar- 
gin of the cornea. Ordinarily the aper- 
ture is such that the eye is working at f.5 
to f.6. In strong light the aperture may 
fall to £.20 or beyond, and in very dark 
light it may rise to f.3 or thereabouts. Ob- 
viously the intensity of the image varies 
accordingly. If a bright light causes the 
pupil to contract abnormally the illumi- 
nation available from objects in the field 
of vision is cut down and the normal sen- 
sibility of the eve may be greatly reduced. 

Suppose for instance an eye receiving 
one foot-candle at its normal pupillary 
diameter, in such case not far from four 
ppe Let now a light enter the field of 
vision bright enough to contract the pupil 
to two pp and the effect is the same so 
far as the general field is concerned, as 
if the available illumination were cut 
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down to 0.25 foot-candle, which a glance 
at Fig. 1 shows to be too low for decent 
seeing. Hence, the importance of keep- 
ing bright radiants out of the field of 
vision. | 
The actual relation between pupillary 
aperture and intensity of illumination has 
been investigated with somewhat various 
results, much depending on the state of 
adaptation of the eye. In examining the 
classical experiments of Lambert on this 
subject a simple approximate relation ap- 
peared between the area of the pupil and 
the illumination, to wit, that the former 
varied with the reciprocal of the square 
root of the latter. Hence, if we take a 
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2 Sugg Burner 
3 Incandescent 
4 Arc lamp 

5 Welsbach 

6 Sun 


Fic. 2.—D1sTRIBUTION OF ENERGY IN TRE 
VISIBLE PART OF THE SPECTRUM FOR 
Various SouRCEs oF LIGHT. 


quantity U proportional to the illumina- 
tion which reaches the retina, as the cri- 
terion of visual usefulness, then, again ap- 
proximately U = Ky I, which furnishes 
another cogent argument against trying 
to force the illumination too high. It is 
probable that the pupillary aperture is af- 
fected by the intrinsic brilliancy of the 
source as well as the illumination from 
it, but the exact relation remains unde- 
fined. This much is certain, that a light 
of too high intensity or intrinsic brilliancy 
within the field of vision tends to defeat 
its Own purpose by automatically stopping 
down the iris. This is quite apart from 
the well-known and serious effect of such 
lights in causing retinal irritation, to 
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which the loss of many an | eye may be 
attributed. | 

Any violent contrast in the field of vis- 
ion is objectionable for the same reason, 
in less degree, so that if conditions are 
such as to require powerful illumination 
in a part of the field a very bright back- 
ground in the rest of the field should be 
avoided, it being preferable to have there 
merely enough light to avoid excessive con- 
traste. 

As most objects are colored the rela- 
tive luminosities of various colors are im- 
portant considerations in illumination. 
That the eye is affected by various colors 
in very different degrees is well known, 
and the fact is responsible not only for 
great difficulties in photometry, but also 
for serious limitations on the possible ef- 
ficiency of illuminants. While the lumi- 
nous part of the spectrum lies mainly be- 
tween wave-lengths 700 pup and 400 pp 
the effective part of it lies between wave- 
lengths 630 and 530. Energy outside these 
limits is for the most part wasted so far 
as vision is concerned. 

At first sight, therefore, the eye T 
seem to be very inefficiently organized. 
Such, however, is not the case, for the eye 
has been evolved not for artificial light, 
but to meet the exigencies of natural light, 
and its point of maximum luminosity falls 
very near to the point of maximum energy 
of the solar light, in fact, between that 
and the maximum energy point for sky- 
light, so that the adjustment of the sen- 
sibility for natural conditions is excellent. 

Moreover, were it not for the adjust- 
ment of the eye for a sharp maximum of 
sensibility, we should be totally unable to 
see clearly on account of the effect of 
chromatic aberration. When the eye is 
accommodated for yellow light, images due 
to deep red and deep blue light are badly 
out of focus, and were they comparable in 
brightness to the yellow image, near vision 
would be very indistinct, and aside from 
this we should lose much of the contrast 
which helps to render objects visible. 

As was long ago noted by Purkinje and 
Dove, the relative luminosity of different 
colors is greatly affected by the absolute 
intensity of the illumination, a fact at 
once curious in itself and in photometry 
very troublesome. The comparison of 
colored lights involves this phenomenon 
to a very serious extent, and in particular 
all extinction methods are vitiated by it 
save when used merely for the comparison 
of lights of similar color or for the actual 
measurement of very low intensities. In 
fact, any photometric device which can be 
used on colored lights with coherent results 
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by both the normal and the color-blind, 
owes its apparent efficacy to disregard of 
part of the spectrum generally useful. 
Now in using artificial illuminants, the 
real usefulness of the light evidently de- 
pends upon the amount of energy which 
falls within that part of the visible spec- 
trum to which the eye is reasonably sen- 
sitive. In fact, the photometric principle 
laid down by Crova, of comparing lights 
by their respective components in the 
neighborhood of 590 pu wave-length, had 
much to recommend it in dealing with 


= sources which give a continuous spectrum. 


The position of the energy maximum 
in the spectrum of an incandescent body 
is a function of the temperature, and un- 
fortunately the temperatures available in 
flames, incandescent lamps and so forth 
are too low, say 1,800 degrees to 2,200 de- 
grees absolute, to place this maximum 
where it will do the most good. In fact, 
to put the maximum where it ought to be 
requires the solar temperature itself. - 

Fig. 2, from the researches of Nichols, 
gives with arbitrary ordinates the dis- 
tribution of energy in the visible part of 
the spectrum for various familiar sources 
of light. The first three curves are for 
ordinary incandescent solids and bear a 
striking resemblance to each other. Curve 
4, from the electric arc, shows relatively 
more blue and less red than the others, 
thus corresponding to its higher tempera- 
ture. Curve 5, from a Welsbach mantle, 
shows a considerable departure from the 
distribution of the normal incandescent 
body, due not to enhanced temperature, 
but to powerfully selective radiation. It 
indicates a very high luminous efficiency, 
since the maximum lies within the visible 
spectrum. Curve 6 is the solar radiation, 
which is from a temperature so enormous 
that the maximum is pushed up into the 
orange. Were one sure that the radiation 
is quite non-selective a pretty close value 
for the solar temperature could be ob- 
tained. As it is, it is only safe to say that 
the temperature is probably between 5,000 
degrees and 6,000 degrees. These curves 
are, so to speak, the mere fag-ends of the 
total energy curves. 

The efficiency of an illuminant in the 
sense in which the expression is ordinarily 
used is the ratio between the luminous 
energy and the total energy. In this es- 
timate the luminous spectrum is com- 
monly taken as beginning at wave-length 
760 py. Angstrom has found for the 
particular energy curve of the Hefner lamp 
that one square centimetre of surface one 
millimetre from the flame receives 8.3 ergs 
per second of luminous energy, which 
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gives for this particular source a luminous 


efficiency of 0.9 per cent. Other things 
being equal, if all the energy were con- 
verted into light on the basis of this 
mechanical equivalent of light, we should 
have a possible duty for a radiation wholly 
within the visible spectrum of 0.115 watt 
per candle. But the visible light is really 
the summation within the visible spec- 
trum of each element of energy multiplied 
by its corresponding coefficient of lumin- 
osity, and this summation is very different 
for different energy distributors. Nichols, 
from the application of Crova’s criterion 
that lights of equal intensity at wave- 
length 590 pm are equal, has made some 
most interesting approximations to the 
mechanical equivalents as derived from 
other illuminants reaching for sunlight 
4.85 ergs per second and for the Welsbach 
on account of its selective radiation, as 
low as 4.39 ergs per second. A rigorous 
summation made as above would change 
these quantities somewhat, but the main 
point of the matter is that if one could 
confine radiation to the visible spectrum 
with as good a distribution as is given 
by the Welsbach or by sunlight one could 
secure artificial light on a duty of about 
0.06 watt per candle. This, however, 
is not the limit, for if, in addition, one 
could crowd all the radiation into the 
neighborhood of wave-length 590 so as to 
keep o near its maximum, one could get 
light at a duty of approximately 0.01 to 
0.02 watt per candle, which is about the 
theoretical minimum. This would, how- 
ever, be practically monochromatic light 
by which color vision would be impossible. 

The flaming arc is the most, efficient 
illuminant yet found, and M. Blondel has 
been able to obtain from it a duty in the 
vicinity of 0.1, watt per mean spherical 
candle, due to the very high luminosity 
of the two calcium fluoride bands near to 
wave-length 600 pz. But the light has a 
large color error which can be corrected 
only by a considerable sacrifice of effi- 
ciency. Undoubtedly, a discontinuous spec- 
trum gives the best chance for high eff- 
ciency, but only at the cost of serious color 
errors. Even if one could obtain a dis- 
continuous spectrum of the three primary 
rays only, it would be at a sacrifice, and 
there would be some doubt of its value 
as an illuminant on account of chromatic 
aberration in the eye. 

Could one steal the firefiy’s secret, the 
result would be, if Langlev’s experiments 
correctly represent it, a light of high 
efficiency, it is true, but of about the color 
of a superannuated Welsbach. From all 
appearances, it will be extremely difficult 
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to do much better than a duty of 0.5 watt 
per candle with an illuminant of reason- 
ably good color quality. 
e ee 
The Ever-Present Telephone. 

The completion of the occupancy of 
territory and the efficiency of telephone 
service in distributing information was 
recently illustrated in Massachusetts on 
the occasion of the promulgation of the 
appeaf of Governor Curtis Guild for con- 
tributions to the sufferers by the earth- 
quake in California. 

This letter of the governor was read at 
a meeting of the relief committee, and 
given to the New England Telephone and 
Telegraph Company at five o’clock in the 
afternoon, and by eleven o’clock in the 
evening it had been dictated over the 
telephone and copied by the mayor, chair- 
man of the board of selectmen, or their 
representatives, in every one of the 356 
cities, towns, villages and hamlets in Mas- 
sachusetts except two, one being a moun- 
tain village in the Berkshires and the other 
a fishing hamlet on the island of Martha’s 
Vineyard. 

The letter was also given to the editorial 
office of every newspaper in Massachusetts 
during the same time. 

This information reached the cities and 
larger towns in time to provide for call- 
ing special meetings of citizens, and to 
be read before audiences already gathered 
together at theatres, concerts and other 
entertainments, enabling thousands to 
give twice by giving quickly. 

This information by means of the tele- 
phone was promulgated to about three 
million people in about the same time 
that Paul Revere required in his midnight 
ride to warn the farmers along the turn- 
pike of the foray of the British troops 
from Boston to Lexington. 

Compare this with the weeks and even 
months required to disseminate informa- 
tion of declarations of wars and consum- 
mations of peace. The battle of New Or- 
leans was fought six weeks after the treaty 
of peace was signed, and now information 
throughout the civilized world is a matter 


of simultaneous record. 
E> 


It can be put down as a fact that no 
central-station manager who has failed to 
put into effect some plan to eliminate the 
first cost of the sign to the consumer has 
begun to encourage the sign business. An 
electric sign owned and controlled by the 
merchant brings in approximately half 
as much income as a sign installed on 
any good “free” proposition, and yet re- 
quires the same central-station capacity. 
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The Energy, Duration, Dying Out and Re- 
sistance of Oscillating Sparks. 

The development of wireless telegraphy 
in the last few years has made the study 
of electrical discharges one of great im- 
portance, and information is needed re- 


specting the properties of spark-gaps and 


their influence upon the current and volt- 
age distribution of the circuits. Previ- 
ous experiences made with high resist- 
ances in the circuit show that a first ap- 
proximation of the energy of the sparks 
could be assumed to be proportional to 
the duration of the discharge when the 
resistance of the circuit is less than of 
the order of one megohm. Later tests 
made by Koch with resistances varying 
between 5,000 and 100,000 ohms confirm 
these results, and M. A. Heydweiller here 
discusses them. They’have shown that 
the characteristic of the spark resembles 
that of the silent continuous discharge, 
and can be represented by the equation 


b 
t =a + T? where v and i represent the 


difference of potential and the current, 
and a and b constants, varying with the 
length of the spark. Starting with this 
formula, an analytical investigation of the 
conditions is made, from which equations 
are deduced for the energy of the spark, 
the duration and the rate of dying away. 
To test these equations, values found 
from practice are applied, and the two 
constants, a and b, thus computed. These 
agree fairly well with the values found 
experimentally. The author therefore 
concludes that the similarity noticed by 
Koch between the characteristics of spark 
discharges and silent discharges is con- 
firmed for explosive distances as great as 
six millimetres. It is therefore permissi- 
ble to use the differential equations pro- 
posed by Kelvin and Kirchoff in order 
to predetermine effects. In some cases 
simplifications are possible, enabling these 
equations to be integrated. The results 
thus deduced are in good accord with ex- 
perimental results. It is thus possible to 
determine the constants and the spark, 
which are linear functions of the explosive 
distance, and thus deduce other values of 
considerable interest.—Translated and ab- 
stracted from L Éclairage 
(Paris), May 26. 
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On Directed Wireless Telegraphy. 
In the ELECTRICAL Review for Septem- 
ber 16, 1905, a brief description was given 


Literature. 


of a system of directed wireless telegraphy 
invented by Dr. F. Braun. In this article 
Dr. Braun begins a thorough analytical 
exposition of his system. Hitherto it has 
not. been found possible to produce inter- 
ference of light waves emitted from two 
independent sources, because it is not pos- 
sible to control the phase of the lumi- 
nous point, much less the phases of the 
various points which constitute the source 
of light of appreciable dimensions; but 
it scems probable that this may be done 
with electrical oscillations emanating from 
different sources, because it appears pos- 
sible to control the phase differences be- 
tween electric waves. Assuming a solu- 
tion to have been found for the problem, 
as the author believes, it is obviously 


possible, by adopting electric waves of 


different phase, in conjunction with dif- 
ferences in distance obtained by a geo- 
metrical disposition of the various sources 
of electrical energy, to create around the 
sending station electric fields having dif- 
ferent intensities in different directions; 
hence it should be possible to produce a 
direction of maximum intensity. The fol- 
lowing combination seems to promise good 
results: a number of vertical transmit- 
ting wires are arranged in a parabola, 
and electrical oscillations are set up in 
them, differing in phase by the amount 
of phase difference which would be caused 
were a wave sent to each of these wires 
from the focus of the parabola. If the 
parabola of wires be considered as a re- 
flector, the electrical oscillation set up at 
the focus would be thrown out along the 
axis as a plane wave. Indeed, such a 
system might be used, were it not for the 
fact that the dimensions of the reflector 
would be impractically great on account 
of the long length of the electrical waves. 
A few wires could not be used for the re- 
flector, because but a slight amount of 
energy would then be utilized. Assuming, 
however, as stated above, that the oscilla- 
tions set up in these different wires have 
the proper phase relation, the same effect 
will result, and a plane wave will be sent 
out from the oscillating system. It is not 
necessary to adhere to the parabolic form, 
for any desirable geometrical form may 
he chosen, provided, of course, the proper 
phase relations obtain. An advantage of 
the svstem is that the energy of the wave 
is represented by the total radiation from 
the wires making up the system, and this 


can be large. The disadvantages are that 
energy will be radiated at the back and 
at the sides of this artificial mirror. Also, 
the geometrical distribution leads to cer- 


tain inconveniences in practice and con- 


duces to energy losses. The author then 


takes up the analytical discussion of the 
proposed system.—Abstracted from the 
Electrician (London), May 25. 
a 

The Future Electrical System of Paris. 

Last year the authorities of Paris asked 
for proposals for a comprehensive elec- 
trical system for the city. A number of 
responses were received from as many elec- 
trical concerns, in which various plans 
were proposed. Certain of these plans 
contemplated the installation of an elec- 
trical system to provide for the needs of 
the entire city of Paris; others dealt with 
certain sections of the city only. Although 
these proposals were received last De- 
cember, no definite action has yet been 
taken, but the authorities have again called 
for proposals, and this time received 
eleven. In this article M. D. Hospitalier 
describes briefly the various proposals, 
commenting upon them, and concludes 
that none of them is as advantageous to 
the city as the original proposal made by 
the Société d’Etudes pour )’Exploitation 
de l’Energie Électrique à Paris, which was 
made last year and which is still standing. 
Briefly, this plan contemplates a system 
which will serve the entire city. The con- 
cession is to last for thirty vears, but, 
under certain conditions, may be term)- 
nated in twenty-three. At the end of the 
agreement, the equipment will become the 
property of the city. The system proposed 
is three-phase at 10,000 volts, fifty cyeles, 
for the primary lines, and two secondary 
distributing systems, one a two-wire, 110- 
volt, direct-current system, and the other 
a three-phase, 110-volt, alternating-cur- 
rent system. During the time of the con- 
cession the company is to pay to the city 
eight per cent of the gross receipts and 
forty-five per cent of the profits. The au- 
thor points out that this proposal is the 
most satisfactory, for it not only covers 
the entire city, but assures the city a 
satisfactory return for the concession. In 
two or three minor points changes are 
suggested. He then calls attention to the 
urgent need of taking action in this mat- 
ter at onee. Already six months have 
been lost, and from the present stand there 
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is no indication that the matter will go 
forward immediately. In the meantime, 
every month’s delay involves a loss to the 
city and makes the adjustment with the 
companies at present operating there the 
more difficult—Translated and abstracted 
from L’Industrie Électrique (Paris), 
April 25. 
a 


Econogiic Considerations in the Design and 
Construction of Steam Turbines. 

In concluding his long series of articles 
on the design and construction of steam 
turbines. Mr. Frank Foster deals briefly 
with certain economic considerations. 
Since the ultimate efficiency of the ma- 
chine depends not only on its physical 
efficiency, but also upon such things as 
capital cost and maintenance, it is of the 
first importance that every effort consist- 
ent with sound engineering be made to 
produce a cheap machine. The best tur- 
bine is not, in general, the one in which 
economy of steam consumption has been 
the exclusive aim of the designer. The 
turbine which saves $500 a year in fuel, at 
the expense of $550 per year in increased 
fixed charges and maintenance, is not sav- 
ing, but is losing. An example of the 
subordination of extreme steam economy 
to simplicity of construction is shown in 
certain types of design, where two or more 
sets of moving blades are included in each 
stage of the expansion. Such turbines are 
considered by the author to be less eff- 
cient thermodynamically; but the use of 
two or more sets of blades. mounted on 
one disc or wheel, considerably reduces the 
number of diaphragms and discs in the 
turbine, and thus tends toward a less cost- 
ly machine. For running turbines only a 
few hours each dav, and with cheap fuel, 
this mode of construction is undoubtedly 
justified. Whether it is justified where 
fuel is dear and the load-factor high is 
doubtful, and can only be determined 
after careful consideration, Another ques- 
tion affecting the efficiency is that of vacu- 
um. Generally speaking, the vacuum ob- 
tained is only twenty-six or twenty-seven 
inches of mercury, vet certain firms work 
out their designs on the basis of a twenty- 
eight-inch vacuum. The question of the 
best. peripheral speed is exceedingly im- 
portant. Within limits, the higher the 
peripheral speed the more efficient the tur- 
bine. This question is important when 
determining the size of the blades. How- 
ever, for a fixed speed of revolution it is 
not always true that the highest blade 
speed is the best. The eost of the turbines 
goes up rapidly with the diameter, nearly 
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as the square. On the other hand, it de- 
creases with the length, which decreases 
with an increase in diameter. The active 
portion of the turbine decreases very near- 
ly inversely as the square of the diameter. 
For this reason there is some diameter 
giving a minimum cost of construction, 
yet this diameter may not. be the best, as 
the factor of efficiency has been left out 
of account. Where a combination of re- 
ciprocating engines and turbines is adopt- 
ed the load-factor on the turbines can 
easily be raised to thirty or forty per 
cent, in which case a very high vacuum, 
and probably high superheat, will be eco- 
nomical. As it is, forcing a turbine to 
work at high vacuum and with cheap 
fuel and a small load-factor is putting 
it under disadvantages, as compared with 
its rivals, with which it ought not to be 
saddled. Too often the ultimate com- 
mercial economy is made subsidiary to 
a good test result, while actually that tur- 
bine giving the smallest steam consump- 
tion is seldom the best.—Abstracted from 
the Mechanical Engineer (London), May 
26. 
A 
Radioactivity and Volcanoes. 

In spite of the popular opinion that a 
volcano is little more than a hole in the 
earth’s crust, which acts as a safety valve 
to allow the escape of pent-up forces, it 
seems that, scientificallv, these natural 
phenomena have never been satisfactorily 
explained. In this article Major C. F. 
Dutton, of the United States Navy, deals 
with the matter from a new point of view. 
Major Dutton has been a student of vol- 
canoes for many years past, and, twenty 
years ago, advanced certain striking 
theories regarding them, although at that 
time there were not sufficient data ob- 
tainable to prove or disprove them. In 
the present article a number of facts are 
cited to show that the popular idea is not 
tenable. The first of these facts is the 
solidity of the carth. The second is the 
comparative smallness of the extravasated 
masses in any single volcano. To obtain 
an idea of this a segment of a section 
of the earth should be drawn, and on this 
should be laid out to scale a section of a 
volcanos reservoir of lava. From all ob- 
tainable records of volcanic eruption it 
has been found that the amount of lava 
thrown out is onlv, in the worst cases, two 
or three cubic miles. For the worst case 
on record it has been estimated that the 
discharge was six eubie miles of lava, but 
other authorities regard this as very ex- 
These records show strikingly 
that the reservoir of lava is insignificant- 


COSSIVG, 


975 


ly small. Another fact as yet unexplained 
is the repetitive nature of volcanic erup- 
tions. If these are due to a sudden break- 
ing out of stored-up energy, why is relief 
not found in one violent eruption? But 
it is known that the eruptions take place 
again and again, thousands often oc- 
curring before the climax is reached and 
the decline of activity follows. Another 
fact, not proved, but supported by evi- 
dence, is that the seat of the reservoir is 
very shallow, and never more than three 
miles deep. his conclusion is reached 
from a study of the relative intensity of 
earthquakes caused by eruptions. These, 
as is well known, die out very rapidly, 
and hence can not be deep-seated. These 
facts seem to point to a gradual develop- 
ment of heat in the volcano, due to some 
cause. This heat gradually accumulates 
until a temperature is reached at which 
the steam always contained in lava lifts 
the mass of material above it, and an 
eruption takes place. It is not conceivable 
that these comparatively minute masses 
of molten material could have been in 
existence, embedded in the solid crust of 
the earth in a molten condition at a tem- 
perature of only 1,000 degrees or 1,200 
degrees centigrade, ever since the earth 
has cooled down from a molten condition. 
If the reservoirs are presumed to be pro- 
jecting arms of a central molten mass, 
that these small bodies would long ago 
have become solid, due to loss of heat, 
nor could the explanation be due to steam 
generated at great depths, since there the 
steam would not be able to lift the enor- 
mous weight of the material above it. The 
heat must therefore be generated in or 
surrounding the molten lava, and the au- 
thor suggests that this heat is due to radio- 
active materials, probably radium. To 
support this belief, it has been proved that 
all soil contains radioactive matter, and 
from a few measurements a tentative fig- 
ure has been reached which indicates that 
the heat developed by this radium is great- 
er than that which can be radiated into 
space under normal conditions. It has 
also been shown that the waters from hot 
springs are ‘strongly radioactive. The 
presence of a large amount of radioactive 
material at a volcanic reservoir would ac- 
count for the facts mentioned above. Al- 
though radium has a relatively short life, 
its continued presence there can be ex- 
plained by its formation from some par- 
ent material, such as uranium; in fact, it 
is believed now that the amount of radi- 
um contained in the earth has reached a 
stable point.—Absfracled from the Popu- 
lur Science Monthly (New York), June. 
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Electrical Patents. 


A. Edison, of Llewellyn 
Park, New Jersey, has just secured ad- 
ditional patents on his storage batteries 
and the various methods and mechanisms 
associated therewith, and he has assigned 
the same to Edison Storage Battery Com- 
pany, of West Orange, N. J. The num- 
ber of his patent is 821,623, and it is 
dated May 29, 1906. One of these pat- 
ents covers a simple and effective appa- 
ratus which has been designed for filling 


| 


Thomas 


STORAGE BATTERY FILLING APPARATUS. 


the cans or receptacles of his improved 
storage batteries, the idea being to provide 
means for giving an indication when the 
proper level of the solution has been 
reached. It will be seen, however, that 
the apparatus can obviously be employed 
for introducing solutions into batteries of 
other types, whether secondary or primary, 
as well as for the filling of other recep- 
tacles—such as tanks, boilers, stills, ete.— 
with more or less conducting solutions. 
The objects are to provide a simple, com- 
pact and efficient apparatus for the pur- 
posc, arranged to give a positive notifica- 
tion when the solution or other liquid 
reaches the proper level and of such char- 
acter as not to be likely to get out of 
order. To this end, the invention consists 
of an electrode depending within the re- 
ceptacle and arranged in a suitable circuit 
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adapted to be closed through the solu- 
tion or other liquid when the latter makes 
contact with said electrode, thereby ener- 
gizing a controlling magnet arranged to 
verform any desired notification, such as 
the ringing of a bell, the dronping of a 
shutter or the operation of a valve, 
rheostat, switch, or other device. Pref- 
erably the electrode in question sur- 
rounds or is formed by the filling tube. 
Another relates to an improved gas sep- 
arator for storage batteries of the type 
employing the method described and 
claimed in his patent of the United States 
granted July 5, 1904 (No. 764,183). 
Heretofore use has been made of a per- 
forated diaphragm or gauze in the top of 
the separator casing, through which the 
gases pass in a diffused and attenuated 
condition in order to prevent the possi- 
bility of an explosion within the can or 
receptacle. It has been found that dust 
and dirt are likely to enter the can through 
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this perforated diaphragm, thereby tend- 
ing to clog the valve seat and contami- 
nate the solution to iniuriously affect the 
cperation. The object of the invention is 
tc provide a construction wherein dust 
and dirt will be excluded from the recep- 
tacle and at the same time the operation 
of the separating valve will be augmented. 
Tc this end, the invention consists of pro- 
viding the separator casing with a cover 
or auxiliary valve which is normally 
closed to prevent the admission of any dust 
or dirt, but which will open by the accu- 
mulation of pressure beneath it to pro- 
vide for the escape of the gases into the 
atmosphere. The number of this patent is 
821,624, and it is dated May 29, 1906. 
In certain of his applications for let- 
ters patent Edison describes improve- 
ments in storage battery electrodes where- 
in the active mass, such as nickel hydroxid, 
is admixed with insoluble metallic scales 
or films for the purpose of insuring con- 
tact between the active particles them- 
selves and between the active particles and 
the enclosing pockets or other metallic sup- 
ports. These metallic scales or films are 
formed, preferably, of cobalt-nickel alloy, 
since by using this material the charac- 
teristically good contact obtained with co- 
balt is secured, while the presence of the 
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nickel prevents the cobalt from suffer- 
ing more than a mere surface oxidation. 
The present invention relates to an im- 
rroved process bv which metallic scales or 
films can be obtained at low cost, either of 
cobalt or of nickel, or of a cobalt-nickel 
alloy. The invention consists in deposit- 
ing a thin film of zine on a suitable 
cathode, in electrodepositing thereon a 
thin film of cobalt or cobalt alloy and in 
subjecting the plated cathode to dilute acid 
to thereby dissolve the zinc and effect the 
scparation of the insoluble film, and in 
finally annealing the separated film in a 
hydrogen atmosphere. 


Electricity and Gas versus Smoke. 
The possibilities of making gas the uni- 
versal fuel for city use have been considered 
by Mr. C. A. Smith. The author calls 
attention first to a prophetic utterance of 
Sir Oliver Lodge, made about twenty-five 
years ago, when speaking of the smoke 
problem. He said: “electricity is not going 
to supersede gas any more than it is going 
to supersede coal. What is, I hope and 
trust, going to be superseded by gas and 
electricity together is that abominable nui- 
sance, smoke.” ‘The author holds that gas 
is not a desirable illuminant because it is 
dirty ; that electricity should be substituted 
for it. Should this be done, there would 
be no further necessity for the gas com- 
panies to enrich their product for illumi- 
nating purposes. They could therefore 
produce a cheap gas for fuel purposes. 
This should take the place of coal, and in 
this way smoke would be done away with 
in the cities. Electricity can not hope to 
compete with such a fuel for heating pur- 
poses. A comparison is then made of elec- 
trical and gas transmission, the idea be- 
ing to place the generating station at the 
mine and transmitting, in each case, the 
product. to the cities. It is thought that 
the cheapest solution would be to transmit 
the gas, which would be used for heating 
purposes and for generating electricity at 
the city, the energy in this form being u~ 
for lighting. This plan would also reduce 
the cost of electricity, because it is be- 
lieved to be very much cheaper to trans- 
mit the fuel in this way than it is to carry 
coal. Although all expect, and hope, that 
some day heating and cooking will be done 
by electricity, at present it is not prac- 
ticable for it to be adopted universally. 
Every one should welcome, therefore, all 
efforts to produce cheap gas, which would 
not only assist in abolishing the smoke 
nuisance, but help to cheapen electrical 
energv.—Electrical Review (London). 
May 25. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribate suggestions 


for methods of increasing the demand for electric service. 


One of the most interesting and in- 
structive papers read before the recent 
convention of the National Electric Light 
Association at Atlantic City, N. J., was 
that compiled and written under the 
direction of John F. Gilchrist, entitled 
“Free Electric Signs as a Factor in Cen- 


_ tral Station Prosperity, and a Report of 


Electric Sign Conditions in the United 
States.” It is to be greatly regretted that 
owing to the lateness of the hour this 
paper was read very hurriedly, and but 
little time was given to its discussion. 
Apart from the text, the paper was hand- 
somely illustrated with half-tone repro- 
ductions of electric signs as installed in 
various parts of the country. A few ab- 
stracts from this paper will be interesting 
at this time: 

“A conservative estimate of electric 
signs in the United States places the num- 
ber at 75,000, consuming an average of 
not less than 480 watts per hout each, 
or a grand total of 36,000 kilowatts per 
hour. At an average of eight cents per 
kilowatt-hour, the hourly income from 
these signs would be $2,880. The nightly 
income, averaging four hours per night, 
would be $11,520, and the yearly income, 
a total of $4,204,800. 

“The total population of towns under 
10,000 was 2,885,942, and the total num- 
ber of signs, 1,971, making a sign for 
every 1,464 people. In towns between 
10,000 and 20,000, where the total popu- 
lation was 1,468,345, there were 1,112 
signs, or one sign to every 1,320 people. 
In towns between 20,000 and 50,000 there 
were 2,198 signs to 3,205,493 people, or 
one sign to every 1,458 people. And in 
the large cities of over 50,000 with a total 
population of 16,228,984, there were 
18,682 signs, or one to every 870 people. 

“There are two propositions largely used 
by different lighting companies. One is 
for the lighting company to buy the sign 
and to install it free for a customer, pro- 
vided the latter agrees to burn a mini- 
mum amount of current per month and for 
a certain length of time. The amount and 
time are fixed so that the lighting company 
is justified in making the expenditure for 
the sign. .The other proposition is for 
the lighting company to charge a flat 
weekly or monthly rate for the use of the 
sign and current., This rate also is suffi- 


cient to pay for the current consumed, 
about twenty per cent per annum on‘ the 
initial investment of the sign, and any 
other expenses incidental to the proposi- 
tion. 

“At the present time ninety-six of the 
1,188 lighting companies answering the 
question are using one of these two. free 
propositions and, except in a very few 
cases, are extremely favorable to it. These 
ninety-six towns, with a population of 
10,047,648, have 12,000 signs, or a sign 
to every 837 people; while the remaining 
1,092 towns, with a population of 13,741,- 
116, have 11,963, or a sign to 1,149 people. 
The general effect of this method of en- 
couragement is decidedly apparent. 

“A bright, clean-looking sign is of more 
value to the merchant, giving a neat, busi- 
ness-like look to his store, which will 
mean a renewal of his contract when it ex- 
pires. Certainly, nothing is much less 
attractive than a dirty, uncared-for sign. 
A certain large light company with a lib- 
eral free proposition and an efficient sign 
service tried the experiment of cleaning 
the sign, renewing lamps and making 
smal] repairs free of charge on all the old 
signs which had been on its lines before 
their free proposition had gone into effect. 
Many of these had burned irregularly for 
some time; others did not even make a 
pretense of burning, having become badly 
out of repair. All were dirty and were a 
big drawback to the effectiveness of the 
company’s free proposition. A careful 
record was made and it was found that 
the increased current consumed by those 
signs, with full number of lamps always 
burning, paid the cost of the service, to say 
nothing of the advertising value of clean, 
well-kept signs. 

“Turning the current on or off is a 
service which will increase electric-sign 
patronage to an appreciable degree and 
has an especial bearing upon the renewing 
of contracts. If the light company has a 
large number of signs the matter is a 
simple one, for the cost per sign of the 
patrolling is very low. Where the com- 
pany has this policy it is desirable to have 
two specified times for termination of the 
evening’s burning, such as ten and twelve 
o'clock. In towns where signs are few and 
far apart, or are to be switched on and off 
at many different times, the time clock 


may be used, although not particularly 
satisfactory. In general, the value of this 
kind of service can readily be seen, inas- 
much as a sign owner can not very well, or 
will not, attend to these small matters for 
his one sign, and they mean a trouble and 
expenditure out of all proportion to the 
value and nature of the service rendered. 

“One inducement which many central 
stations are making is a special sign cur- 
rent rate. Some central stations even 
prefer this to a free proposition on account 
of the absence of any financial investment. 
This is good as far as it goes, but the 
argument is poor. In the first place, the 
net income from signs is much lower in 
towns with a special current rate only 
than in the free-proposition towns. 

“The smal] dealers either do not have the | 
capital, or will not risk from $25 to $200 
or $300 of their reserve fund in an initial 
investment of this kind. It is this class 
of trade for whom the free proposition was 
created and to whom it appeals. These 
small merchants have been known to pay 
a flat rental rate of from $8 to $10 a 
week, where they could not be induced to 
buy a sign at any price. In short, they 
wanted a good sign, but couldn’t afford to, 
or wouldn’t, buy it outright. But the bulk 
of these small men can be induced to pay 
from $1.50 to $6 a week in flat rates, 
which include the cost of the sign if the 
sign is furnished frees 

“Of the total 1,188 stations, 158 made a 
special current rate for electric signs, with 
an average reduction of thirty-eight and 
one-half per cent. . Thirty-nine of these 
had free propositions, and in these towns 
there was one sign to every 730 people. In 
the remaining 119 towns without free 
propositions there was one sign to every 
800 people. 

“Another popular method of encourag- 
ing the installation of signs is for the 
lighting company to have the sign billed 
through them, and thus give the retail 
sign purchaser the benefit of their dealer's 
discount. Still other methods are to con- 
nect or hang the sign frec, or at least 
cost of materials and labor. In other 
words, it is necessary or desirable for the 
central station to show that it is ready to 
cooperate in every way possible by helping 
to bear the initial financial strain and by 
giving thorough and efficient service.” 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Westinghouse Motors. 

The problem which confronts the pur- 
chaser of motors is very complex, involv- 
ing as it does the question of so applying 
motors that they may more than pay the 
interest on the investment, and installing 
such motors that the repairs and depre- 
ciation do not become a formidable item 
of operating expense. 

The first consideration involves the 
proper application of the motors, while 
the second relates to the selection of the 


make of motor to perform the work which ’ 


it has to do with certainty and absolute 
reliability as regards continuous operation. 

The Westinghouse Electric and Manu- 
facturing Company from its inception 
has strictly adhered to the policy which 
has placed all the interests with which 
George Westinghouse is connected on such 
a high plane. Their aim has been to put 
upon the market the best product which 
brains can devise and perfect manufacture 
construct. | 

For textile, flour and cement mills, the 
Westinghouse induction motors are par- 
ticularly adapted, being sparkless, elimi- 
nating danger from fire, and on account of 
the class of labor frequently employed, the 
simplicity in operation of the Westing- 
house motors is an important item: Their 
simplicity of construction, involving as 
they do no commutators and consisting 
practically of but two parts, a stator and 
rotor, places them,,so far as attendance is 
concerned, on a par with line shafting. 

The type “S” and “SA” motor for 
direct-current service, in, for example, the 
driving of machine shops, elevators and 
the like, are also standards in motor con- 
struction. 

In the various lines of Westinghouse 
motors, the split bearings, front and rear 
rlike interchangeable, enabling bearing re- 
placements to be made without removing 
pinion or pulley, two oil rings on each 
bearing maintaining copious lubrication, 
habbit, which is the result of exhaust- 
ive tests, liberal mechanical and electrical 
design, are features which apply to all of 
the motors manufactured by the company. 

Of the standard types might be men- 
tioned the type “CCL,” type “CC,” type 
“F” and type “H” for alternating-current 
service, type “S,” type “SA,” type “K” 
and type “R” for direct-current service. 

A brief description of the various mo- 


tors, together with some’mention of their 
fields of usefulness, may be of interest. 
ALTERNATING-CURRENT MOTORS. 
Type “CCL” polyphase induction, mo- 
tors are made in size from one-half horse- 
power to seventy-five horse-power. The 
motor consists of two parts, a stationary 
primary and rotating secondary. The ro- 
tating element is carried by two bearings 
supported by split and brackets, which are 
bolted to the solid cast-iron frames. The 
line circuit is connected to the stationary 
winding, and the rotor being of the squir- 
rel-cage type, no sliding contacts arc 
necessary for introducing current to the 
rotating element. The only wearing paris 
of the machine are the bearings, which. 
on account of their liberal design and 
rigid construction, require no adjustment. 
In the design of the type “CCL” motors, 
mechanical considerations have been given 
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due importance, as evidenced by the lib- 


_eral air gaps employed between the sta- 


tionary and rotating element. Such a 
motor can be placed in any convenient 
location with but little regard to its ac- 
cessibility, the starting devices being 
placed wherever convenient, and modern 
practice frequently groups a number of 
these starters at one point. The only 
attention required by the motor itself con- 
sists in occasionally supplying oil to the 
bearings. These bearings are split and in- 
terchangeable, front and rear. They are 
provided with two oil rings, furnishing a 
flooded lubrication. 

Type “CC” single-phase induction mo- 
tors are made in sizes from one-quarter to 
ten horse-power. In many localities poly- 
phase current is not available and the 
single-phase motor must be used. They 


are designed and constructed for severe 
service, are reliable and efficient in opera- 
tion and possess a minimum of complica- 
tions. The self-oil bearings, the starting 
device, which can be placed in any con- 


venient location, and the clutch publley, 
enabling the motor to pick up its | oad 
easily, are the principal features of pai 
single-phase “CC”? motors. The “ 
motors are also built polyphase in sizes {° 
one-quarter to one-half horse-power. ThY? 
require no starting device. 
Type “F” variable-speed induction m 

tors are made in sizes from one to fivd 


hundred horse-power, and have been de 


signed to meet the demand for a variable- 
speed motor operating from alternating- 
current circuits. The essential difference 
between the type “F” and type “CCL” 
consists in the employment of the wound 
secondary instead of the squirrel cage; 
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similar, as regards winding,. to the alter- 
nating-current generator armature. This 
winding is connected through brushes and 
collector rings to an external resistance 
which may be varied by means of a con- 
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troller, usually of the drum type. ‘The 
type “F” motors are suited to variable- 
speed work, such as hoists, cranes, dredges, 
etc., and may also be used in connection 
with fans, blowers and pumps. The vary- 
ing nature of the work required of type 
“F” motors necessitates the employment 
of resistances suited to the work in hand. 

Type “H” constant-speed induction 
motors are made in sizes from five to 
seventy-five horse-power. These motors 
are designed particularly for operation at 
constant speed where the starting con- 
ditions are severe. ‘They will start a 
given load with a minimum current, and 
are therefore particularly adapted for use 
on distributing systems which are sensi- 
tive or whose regulation would be seriously 
affected by sudden and severe changes of 
load. They are thus peculiarly adapted 
for use on lighting circuits, ete. | 

DIRECT-CURRENT MOTORS. 
Type “S” direct-current motors are 


Type “H” ConsTANT-SPEED INDUCTION MOTOR. 


made in capacities from one to 110 horse- 
power and have been designed with the 
idea of furnishing a rugged motor adapted 
to belt and gear connection. The type 
“S” motor is extremely flexible as regards 
its application, there being somewhat over 
700 ratings obtainable on thirtcen frames, 
and the same machine is well adapted to 
either constant or variable-speed service. 
The rugged construction is maintained 
throughout the line, split bearings inter- 
changeable front and rear, heavy shafts, 
substantial frames, improved shunted 
brush holders and heavy brush-holder 
rigging are some of the principal charac- 
teristics. The wearing depth of the com- 
mutator is exceptionally great. Modifica- 
tions of the type “S7 motor are readily 
obtainable, such as, for example, shunt 
or compound windings, but one which has 
met with universal favor is the so-called 
hending roll motor. This machine is pro- 
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vided with an exceptionally heavy series 
winding in combination with the restrain- 


ing shunt; the starting torque is com- 
parable with the series-wound machine, 


Type “S” Drrect-CURRENT MOTOR. 


but the shunt winding prevents the motor 
from attaining an excessive speed. Among 
the other modifications of the type “S” 
motor is the elevator motor, which is a 
compound-wound machine provided with a 
split-series coil, which may be cut out in 
two sections, thus adapting the machine 
to elevator service. 

Type “SA” direct-current motors are 
essentially a variable-speed motor, pro- 
vided with an auxiliary pole, insuring per- 
fect commutation through a speed range 
as high as one to four, The control is 
obtained by field control, and the employ- 
ment of the type “SA” motor insures 
satisfactory operation where variable speed 
is required combined with a maximum 
simplicity as regards wiring. 

Type “K” direct-current motors arc 
made in capacity from three and one-half 


Tyre “SA” DIRECT-CURRENT MOTOR. 


to forty horse-power, are series wound, 
and particularly designed for crane hoist- 
ing and similar service. Thev represent 
the latest development in motors of their 
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general type, and many new features of 
practical value are incorporated in thcir 
construction. Among these may be men- 
tioned split frames and bearings, rigid 
shafts and design of shunted brush holder, 
together with comparatively slow speeds, 
minimizing gear reduction and insuring 
long life and a minimum of repairs. The 
motors themselves are compact, con- 
venient to install and allow of considerable 
flexibility in the matter of mounting. The 
frames are enclosed, guarding against dirt 
and moisture, but are so arranged that the 
working parts are readily accessible for 
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inspection without dismantling the motor 


itself. 

Type “R” motors have been produced 
to meet the demand for a thoroughly re- 
liable machine of small power, which shall 
be easv to install and may be operated by 


Type © R” DIRECT-CURRENT MOTOR. 


tke inexperienced, giving continuous serv- 
ice throughout a long life. Their capac- 
ities range from one-sixth to one and 
three-quarters horse-power. The fields are 
shunt wound, and a number of different 
horse-power ratings and speeds are ob- 
tainable on the various frames. Many 
features of importance, often regarded as 
unnecessary on small machines. have been 
incorporated in the tvpe-“R” motors. 
Among the important features may be 
mentioned rigid shafts. interchangeable 
bearings, front and rear, the bearing being 
of simple form which may be duplicated 
byv the ordinary machine shop at a trifling | 
expense, and brush-holder adjustment 
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maintaining the relation between commu- 
tator and brushes, thus obviating regrind- 
ing when brushes are adjusted, together 
with solid frame construction, which in a 
measure protects the commutator and 
brush holders. The motors operate spark- 
lessly between no load and an overload of 
fifty per cent; within this range the 
brushes require no adjustment. On the 
two larger sizes the same type brush- 
holder construction is used which the 
Westinghouse Electric and Manufacturing 
Company is at the present time furnish- 
ing on large engine type generators. 


—————__—_~g>o—__—_— 


Niagara Falls from an Economic 
Standpoint. 


An interesting discussion of the econom- 
ic value of Niagara falls has been contrib- 
uted to The Outlook by Mr. H. W. Buck, 
electrical engineer of the Niagara Falls 
Power Company. Mr. Buck lays aside 
esthetic considerations, and points out the 
value of the falls purely as a source of 
power. The total hydraulic energy of the 
falls, if all were developed, would repre- 
sent about 3,500,000 horse-power. To gen- 
erate one horse-power continuously for a 
vear by a steam engine requires about thir- 
teen tons of coal, so that to generate the 
amount of power represented by the falls 
would require about 50,000,000 tons of 
coal per year. This would cost not less 
than $50 per horse-power-year. As against 
ihis. Niagara power can be generated and 
sold in large quantities for $15 per horse- 
power-year, or $35 less than is possible 
from the use of coal and the steam engine. 

“From the above it will be seen that 
if all the hydraulic energy of the falls 
were utilized for power purposes there 
would result to the country an annual 
saving of $122,500,000, and an additional 
saving in the consumption of 50,000,000 
tons of coal. These figures illustrate what 
it costs the people of this continent actually 
to maintain Niagara falls as a spectacle. 
Thev represent the saving to those who 
would consume the power, and not the 
profit of those who own the power devel- 
opments. This waste involved in prohib- 
iting the development of Niagara power 
might be likened to a great conflagration, 
in which 50,000,000 tons of coal were an- 
nually consumed. Such a conflagration 
might be one of the most magnificent 
sights in the world, and people might come 
from all parts to view it. but the human 
race would certainly be justified in using 
every effort to stop the waste by putting 
out the fire.” 

Mr. Buck also calls attention to the 
various industries which have sprung up 
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since cheap power has been available at 
Niagara, and says that if all the power 
which has yet been granted in franchises 
to various companies should be developed 
there would be available only about thirty- 
five per cent of the total energy of the 
falls, and it is not probable that such di- 
version of water would affect appreciably 
the appearance of the flow over the falls. 
The eye judges a waterfall largely by two 
elements—height and width, and the di- 
version of water from the crest of the falls 
will not influence the appearance in any 


respect. Moreover, the magnificent beauty 


of the lower part of the river and of the 
Whirlpool rapids would not in any way 
be affected. The laying bare of the Ameri- 
can falls by the diversion of water on the 
Canadian side can be averted by deenen- 
ing the channel of the former. 

Mr. Buck concludes: “The economic 
side of the Niagara problem is a serious 
one, and it can not be set aside as second- 
ary to that of the scenic interests. It must 
be cleared of the prejudices which now 
discredit it, and its importance to the 
country at large must be recognized. 
Niagara falls is a great continental asset, 
not only as a scene, but also as a source 
of power; and any fair adjustment he- 
tween the two interests must be made upon 
the basis of a reasonable compromise. 
The wave of exaggerated sentimentalism 
now passing should not be allowed to sweep 
aside all reason, nor be the only thing con- 
sidered.” 

Editoriallv, The Outlook does not accept 
Mr. Buck’s view. It savs that while be- 
lieving that every man, woman and child 
in the country should be well housed, well 
clothed and well fed, the material 
wants of American citizens should be so 
well supplied that the phvsical powers of 
each individual mav be developed to the 
highest possible state of perfection. That 
this is not all that the countrv needs: 
it needs pictures, books, poetry, philoso- 
phy, symphony. the love of nature. and the 
education of the mind and spirit. That 
the tendency in America during the last 
two centuries has been to develop a love 
for material welfare at the expense of 
esthetic beauty. and that anv reaction 
from this tendency is beweficial. That 
this country can very well afford to main- 
tain its parks, its public waterways and 
its mountain preserves, and can even af- 
ford to add to them. It is thought that 
the controversy over Niagara falls is one 
of the most important of its kind that 
has ever demanded public attention, and 
that when the case is thoroughly under- 
stood by the people at large they will 
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quietly and calmly decide to preserve 
Niagara falls from the encroachments of 
commercial industry, and “will devote 
themselves, if necessary, with scientific 


skill and patience, to the discovery of some 


other means of supplying cheap economic 
power, which, we trust, some day will 
make electric lighting and street car travel 
and useful manufacturing much more gen- 
eral and much less costly than the man- 
agers of the Niagara power companies have 
been able or willing to make them.” 


New Electrical Power Schemes for 
India. 

Messrs. Killick, Nixon & Company and 
Messrs. John Fleming & Company, both of 
Bombay, India, are applying for a fran- 
chise, under the Indian Electricity Act of 
1903, to utilize the power to be obtained 
from the river Hooghly, in the southern 
part of British India. These two firms, 
says the Indian Electrical, Mechanical and 
Textile News (Bombay), are jointly float- 
ing a large and ambitious scheme. So far 
as area goes, they propose to serve both 
banks of the Hooghly river for a distance 
of twenty-five miles to the northward to 
the town of Hooghly, and seventeen miles 
southward to Budge-Budge, a total dis- 
tance of forty-two miles. Mains are pro- 
posed to be run along each bank, and the 
area they cover will embrace practically 
the whole of the mills and factories of the 
Calcutta district, which are at present 
using 125,000 horse-power, at a rough es- 
timate. The scheme is primarily one for 
the supplying of electric power for indus- 
trial enterprises, but it will also include 
supplying in bulk to distributors and for 
electric traction. No lighting powers are 
requested for direct use save in the case of 
persons obtaining power who also wish to 


light the premises to which that power is 
supplied. 

For the commencement one generating 
station will be built, but it is projected 
ultimately to build two to obviate any risk 
from a breakdown. It is not proposed to 
seek powers to supply energy within the 
limits of Calcutta and Howrah, which are 
already covered by the license of the Cal- 
cutta Electric Supply Corporation. Rights 
will be sought to lay trunk mains through 
these areas. The draft license asks for the 
adoption of two systems of supply—a two 
or three-wire, direct-current system at 600 
volts pressure between the outer wires and 
a single-phase or polyphase alternating- 
currertt system at 10,000 volts. . 

The capital of the company which will 
work the license, if it be acquired, has 
heen provisionally fixed at £300,000. The 
present idea is to raise the capital in Eng- 
land, though, of course, if there should be 
a prospect of raising the money locally it 
might, to a certain extent, be taken advan- 
tage of. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


WESTINGHOUSE COMPANY BUYS BELGIAN PLANT IN MOS- 
COW—It is announced that the $3,000,000 construction plant of the 
Central Electric Company, the last important Belgian enterprise 
in Moscow, Russia, has been purchased by the Westinghouse com- 
pany for $2,000,000. 


ELECTRIC COMPANY MERGER—A deal has been completed, 
by which the York Haven Power Company has absorbed the Harris- 
burg Electric Light, Heat and Power Company, with a capital of 
$2,000,000. The York Haven company has a power plant operated 
by water power from the Susquehanna river at York Haven. 


NORTHERN COLORADO POWER COMPANY FILES MORT- 
GAGE—tThe Northern Colorado Power Company filed a mortgage 
at Greeley, Col., on May 26, for $3,000,000 to the Central Trust Com- 
pany, of New York, for the purpose of securing $3,000,000 in bonds 
for the Northern Colorado Power Company. The plant, to be located 
in Weld county, four miles south of Erie, will cost $1,500,000. 


STOCK OF THE CHICAGO RAILWAYS COMPANY SOLD—The 
stock of the Railways company, which is nominally capitalized at 
$10,000, has been purchased by interests representing the Chicago 
Union Traction Company and the North & West Chicago Com- 
panies. F. H. Rawson, president of the North & West Chicago 
Companies, was elected president, and Henry H. Blair, receiver of 
these companies, was elected vice-president. It is stated that a 
satisfactory ordinance has been agreed upon with the Chicago city 
authorities. 


THREE-MILLION-DOLLAR LIGHTING COMPANY—The agree- 
ment of consolidation between the Electric Lighting Company, of 
Mobile, and the Mobile Electric Company, forming a $3,000,000 cor- 
poration for lighting purposes in Mobile, has been filed. Papers of 
incorporation of the new lighting company, which will be known as 
the Mobile Electric Company, have also been filed. The president 
of the company is C. E. Groesbeck; vice-president, John J. O’Brien; 
secretary, James S. Cummins; treasurer and assistant secretary, 
N. P. Zech. The incorporators are: C. E. Groesbeck, N. P. Zech and 
S. S. Schaffner. | 


UPPER OHIO VALLEY TRACTION MERGER-—A deal has been 
consummated merging a number of upper Ohio valley traction sys- 
tems, by which Cleveland, Pittsburg, Buffalo and Wheeling will be 
connected by street railways. The entire deal was financed by Buf- 
falo and New York capitalists, with W. Caryl Ely, of Buffalo, N. Y., 
president of the Ohio Valley Finance Company, managing the trans- 
action. The companies will operate sixty miles of river front elec- 
tric railways. Among the companies purchased is the East Liver- 
pool Traction and Light Company, owning the street railway lines 
to East Liverpool, Wellsville and Chester, W. Va. 


EXTENSIVE INSTALLATION OF TELEPHONES IN DEPART- 
MENT STORE—Two thousand Bell telephone instruments have been 
put in place in the new Wanamaker department store, Philadelphia, 
Pa. There are over 100,000,000 feet of wire within the store, and 
the system is served by twelve operators. A telephone has been 
located at each counter, with automatic coin boxes attached. The 
store is connected with the telephone’ company’s central office by 
120 trunk lines. The system is intercommunicating, so that any 
part of the store can be reached from any counter. As the store 
grows, the system will be widened out, the switchboard being availa- 
ble for 6,000, 8,000 or 12,000 telephones, as the future may require. 


PHILADELPHIA COMPANY TO INCREASE CAPITAL STOCK 
—The stockholders of the Philadelphia company have been called 
to meet on August 14, at Pittsburg, Pa., to act upon a proposition 
to increase the capital stock from $36,000,000 to $42,000,000. The 
increase will consist of 120,000 shares of common stock at $50 per 
share. The proceeds will be used to pay for the stocks of the 
Beaver Valley Traction Company and the Washington & Canons- 
burg Railway Company, both of which were purchased last year, 
and also to provide additional power for the increasing of the busi- 


ness of the Allegheny County Light Company and the Pittsburg 
Railways Company, and to make other necessary improvements and 
extensions. 


NO FRANCHISE FOR THE NEW TELEPHONE COMPANY IN 
NEW YORK CITY—The board of estimate, New York city, has 
requested the New York Telephone Company to file, within thirty 
days, a petition praying for the consent of the local authorities 
for a franchise or right for the privileges which it now enjoys, 
and a statement stating the terms and conditions upon which it is 
willing to accept such a franchise. The company also is to yield 
to the city possession of the Empire City Subway Company's sub- 
ways. The bureau of franchises has recommended to the board 
that if the New York Telephone Company agrees in writing to do 
certain things, the proposed franchise for the Atlantic Telephone 
Company be not granted. ; 


ANOTHER COMPANY ASKS FOR TELEPHONE FRANCHISES 
IN NEW YORK CITY—The United States Automatic Telephone 
Company has filed with the secretary of the Board of Estimate an 
application for a franchise to construct and operate a telephone 
system in New York city. The company wants a franchise to oper- 
ate a telephone system and the right to use all subways and ducts 
now in existence and to be constructed. The company offers to 
put in telephones at a charge of $12 for residences and $24 per year 
for business houses, with a charge of two cents in each borough, and 
ten cents for toil calls to any part of the city. It also offers to supply 
each city department, hospital and charitable institution with one 
telephone free for 1,000 calls a year, and two cents for each call 
above 1,000. 

NEW PUBLICATIONS. 


REPORTS FROM THE NATIONAL ELECTRIC LIGHT ASSO- 
CIATION—The National Electric Light Association has published 
its annual reports on “Municipal Lighting Statistics” and “Rates 
for Commercial Lighting and Power Service.” These very valuable 
books are for the confidential use of members only. 


“THE TRUTH ABOUT THE ASPHALT TRUST”’—A pamphlet, 
entitled “The Truth About the Asphalt Trust” has been published 
by Ivy L. Lee, 20 Broad street, New York city. This pamphlet con- 
tains a statement setting forth the history, existing organization 
and present policy of the General Asphalt Company, sometimes 
called the “asphalt trust.” 


A REPORT UPON THE ISTHMIAN CANAL—A very interest- 
ing pamphlet which has recently been published by Lindon W. 
Bates, consulting engineer, 111 Broadway, New York city, contains 
a copy of Mr. Bates’ hearings before the Senate Committee on 
Interoceanic Canals. This hearing is composed, for the most part, 
of a statement by Mr. Bates concerning a plan which he has de- 
veloped for the carrying out of this enormous engineering problem. 
This pamphlet is certainly a very interesting and instructive addi- 
tion to the literature of the subject. Preceding the official text there 
is a four-page résumé which includes a parallel arrangement of the 
Bates’ project and the project of the board of consulting engineers 
for a sixty-foot lock canal. This résumé also takes up the following 
points: “Comparative Contract Estimates; Majority and Bates’ 
Prices Compared”; “Fallacies of the Minority’s Eighty-five-foot Lock 
Plan”; “Defects of the Sea Level Plan”; “Epitome of Criticisms on 
Sea Level and Eighty-five foot Canals on Hearings before Senate 
Committee.” 


OBITUARY NOTICE. ° 


MR. FREDERICK S. COOLIDGE died on Friday, June 8, at 
Fitchburg, Mass., aged sixty-five years. Mr. Coolidge was a mem- 
ber of the fifty-second Congress from the eleventh Massachusetts 
district. Since his congressional service he had been very much 
interested jn street railway construction, and was president of the 
Gardiner, Westminster & Fitchburg Street Railway and a director 
of the Northampton & Amherst, Turner's Falls and Connecticut 
Valley lines. 


NEW INCORPORATIONS. 
JACKSON, MISS9.—Columbus Light and Traction Company. $150,- 
000. 


AUSTIN, TEX.—Southwestern Telephone Company, of Beaumont. 
Capital increased from $50,000 to $100,000. 


COLUMBUS, OHIO—Wadsworth & Western Traction Company. 
Increase of capital from $10,000 to $50,000. 


ST. PAUL, MINN.—Citizens’ Telephone Exchange Company, 
Montevideo. Increase of capital stock to $50,000. 


INDIANAPOLIS, IND.—Marney Electric Company, of Indian- 
apolis. Capital increased from $90,000 to $150,000. 


DENVER, COL.—Phillips County Telephone Company. 
Incorporators: S. S. Worley, A. C. Canble, E. E. Worley. 


MADISON, WIS.—The Premier Lighting Company, Milwaukee. 
$5,000. Incorporators: A. J. Meyer, J. E. Hess and E. E. Meyer. 


PORTLAND, ORE.—Mount Hood Electric Railway Company. 
$5,000. Incorporators: S. B. Cobb, C. W. Pallett and C. W. Miller. 


OKLAHOMA, OKLA.—The Coyle Telephone Company, of Coyle. 
$5,000. Incorporators: O. L. Jewitt, C. L. Minnish and G. H. Stagner. 


OLYMPIA, WASH.—American Electric Company, of Seattle. 
$5,000. Incorporators: G. A. Hastings, N. A. Prescott and J. R. 
Bosch. 


SPRINGFIELD, ILL.—West Side Telephone Company, Millstadt. 
$1,140. Incorporators: William Kropp, Jacob Fischer and G. A. 
Mueller. 


PORTLAND, ORE.—Oregon Electric Railway Company, Portland. 
$2,500,000. Incorporators: Thomas Scott Brooke, H. L. Corbett and 
R. W. Lewis. 


ALBANY, N. Y.—Ellicottville Electric Light Company. $5,000. 
Directors: James G. McMahon, Michael Murphy and Eugene Hickey, 
of Ellicottville. 


MADISON, WIS.—The Oosburg Telephone Company, Oosburg. 
$3,000. Incorporators: G. J. Huibregtse, Edward Was and J. Ed- 
ward Huibregtse. 


BISMARCK, N). D.—Home Telephone Company, Wahpeton. $10,- 
000. Incorporators: Robert H. Divine, George E. Wallace, W. L. 
Carter, Wahpeton. 


ALBANY, N. Y.—The Prattsville & Lexington Telephone Com- 
pany. $600. Incorporators: J. Packham, B. G. Morse, G. D. Ropple- 
yea, Prattsville, N. Y. 


GUTHRIE, OKLA.—The Clinton Mutual Telephone Company, 
Clinton. $1,000. Directors: F. G. Cope, J. D. Kiletrell and F. A. 
Wadleigh, alí of Clinton. 


TOPEKA, KAN.—Topeka Electrical Company. $200,000. Incor- 
porators: C. R. Maunsell, George H. Whitcomb, J. W. O'Neill, J. W. 
Going, Warren M. Crosby. 


NASHVILLE, TENN.—Indian Mound Telephone Company, Stew- 
art county. $2,000. Incorporators: J. B. Lahiff, H. B. Smith, J. I. 
Tippit, C. A. Moery and C. N. Keatts. 


MILWAUKEE, WIS.—The Milwaukee Automatic Telephone Com- 
pany, Milwaukee. $50,000. Incorporators: George J. Lonstorf, 
Ralph M. Friend and Joseph B. Doe. 


COLUMBUS, OHIO—The Cleveland Heat and Power Company, 
Cleveland. $10,000. Incorporators: A. H. Miller, J. H. Miller, U. S. 
Mackey, C. N. Saxon and W. R. Purdy. 


GUTHRIE, OKLA.—Farmers’ Mutual Telephone Company, Moun- 
tain Park. $5,000. Incorporators: J. L. Collins, C. D. Williams, 
E. EB. Kirk, J. H. Tarpley and J. E. Fairchild. 


BARLOW, N. D.—The Farmers’ Mutual Telephone Company. 
$15.000. Incorporators: J. R. Tingberg. John Indegard, L. Morten- 
son, E. H. Weigman, G. M. Carlson, G. G. Schmid, Barlow. 


INDIANAPOLIS, IND.—Central Telephone Company, Greenfield. 
To operate a telephone system in Sugar Creek, Brandywine and Cen- 
tre townships, Hancock County. $750. Directors: John Q. White, 
Louis J. Webber. Charles L. Scott, John C. Webber and Edward 
Jackson. 


$1,000. 
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PIERRE, S. D.—Springs Mutual Telephone Company, with head- 
quarters at Lebanon, Potter county. $5,000. Incorporators: John 
Nold, O. W. Beach, Joseph Tilgen and C. L. Keller. 


COLUMBUS, OHIO—County Home Telephone Company, Grover 
Hill. $2,500. Incorporators: J. M. Hutchinson, D. D. Bailey, F. M. 
Saum, C. T. McClure, S. W. Strock, Joseph Bowman. 


JEFFERSON CITY, MO.—Des Peres Valley Railway Company, 
of St. Louis. $50,000. Incorporators: John Scullin, Frank N. John- 
son, Thomas N. Gallagher, John N. Maher and Edward S. Robert. 


JACKSON, MISS.—Sumral Telephone and Telegraph Company, 
Sumral, Lamar county. To equip a private line from Sumral to 
Hattiesburg and Silver Creek. $5,000. Incorporators: J. R. Ander- 
son, D. R. Campbell and others. 


ALBANY, N: Y.—The Watertown Light and Power Company, of 
Watertown. $1,000,000. Directors: J. T. Lynn, of Detroit; J. D. 
McMahon, of Rome; C. C. Middleton, G. S. McCartin and E. R. 
Brown, of Watertown. 


LINCOLN, NEB.—The Lone Tree Independent Telephone Com- 
pany, of McClure township, Holt county. $12,000. Officers: J. M. 
Jackman, president; J. Reitz, vice-president; W. H. Garver, secre- 
tary, and Robert McClenahan, treasurer. 


COLUMBUS, OHIO—The Chicago, New Washington & Bucyrus 
Railway Company. $500,000. Incorporators: A. M. Thomas, E. L. 
Williams, W. H. Foxall, K. I. Masterson and H. E. McCabe. To 
build an electric railway connecting Chicago, Ohio and Bucyrus. 


COLUMBUS, OHIO—The Cleveland, Brooklyn & Elyria Railway 
Company, Cleveland. To construct and operate an electric railway 
connecting Cleveland and Elyria. $100,000. Incorporators: B. E. 
Ottman, L. J. Weadock, W. E. Elliott, R. J. Kalina and O. A. Thomen. 


ALBANY, N. Y.—The Winona Lake Development Company, of 
Newburgh. To develop a power plant and to deal in real estate. 
$25,000. Directors: Albert N. Waring, Dwight H. Waring and Jessie 
I. Stone, of Newburgh, Matthew W. Innis and William Innis, of 
Orange Lake. 


PIERRE, S. D.—Prairie Centre Telephone Company, Prairie Cen- 
tre township, Clay county. To build a telephone line from Ver- 
million to Prairie Centre township. $5,000. Incorporators: H. P. 
Hanson, W. L. Brownson, C. H. Huetson, A. H. Lohre and J. N. 
Leer, all of Vermillion. 


LITTLE ROCK, ARK.—Kings River Electric Light and Power 
Company, of Eureka Springs. To build and operate a system of 
urban and interurban lines in Carroll county, and to construct and 
operate a light and power plant. $75,000. Incorporators: G. W. 
Matthews, C. M. Barnes and A. E. Barnes. 


BRIDGEPORT, CT.—Western New York Construction Company. 
To carry on the business of contracts for the construction of rail- 
ways, gas, electric light and power transmission properties and other 
public and private utilities. $100.000. Incorporators: George H. 
Sellers and Arthur McCausland, New York, and William J. Bagnell. 
Brooklyn. 


INDIANAPOLIS, IND.—Indianapolis, Decatur & Ohio Traction 
Company. To construct and operate a line of electric road from 
Bluffton to Decatur in Wells and Adams counties, running north- 
east from Bluffton to the Ohio-Indiana line. $10,000. Incorporators: 
H. R. Moltz, J. R. Tudor, J. B. Holthouse, G. A. Gessner, Jr., and 
S. N. Young. 


SALT LAKE CITY, UTAH—Garfield County Telephone and Tele- 
graph Company. To equip and operate telephone and telegraph lines 
throughout the state of Utah, the principal place of business being 
at Panguitch, Utah. $25.000. Officers: M. W. Steele, president; 
Thomas Levy, vice-president; R. G. Clark, Jr., secretary; J. G. 
Spencer, treasurer. S. O. Henrie, R. G. Clark, J. B. Showalter and 
the officers constitute the board of directors. 


ALBANY, N. Y.—The Danbury & Portchester Railroad Com- 
pany. To build and operate a standard gauge road, seven and 
one-third miles in length, from Salem Centre, Westchester county, 
to Ridgefield, Ct., thence through Lewisboro and Poundridge. N. Y., 
to a point at High Ridge, Ct. $100,000. Directors: J. G. Parker 
and Edward G. Buckland, of New Haven, and William Greenough, 
Charles M. Sheafe, Jr., Frank E. Hall and others, of New York city. 
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BLECTRICAL SECURITIES. 


Speculation in stocks showed a slightly improved activity and 
appeared to gain strength last week, but it is the opinion of many 
that this was due entirely to professional operations. Many bank- 
ers and brokers say that they do not look for a million-share day 
for some time to come—probably not during the rest of the summer. 
Crops and the money outlook continue the dominant present finan- 
cial and speculative forces. In the main, developments affecting 
these influences have been favorable. Much will depend upon 
whether the present promise of good crops is realized. Abundant 
harvests will mean prosperity in the agricultural communities, and 
this, in consequence, will mean large expenditures for all classes of 
manufactured products. The increased dividend of the Interbor- 
ough Rapid Transit Company is to be noted, and also the showing 
of Amalgamated Copper. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 9. 


New York: Closing. 
Allis-Chalmers common....................6. 22% 
Allis-Chalmers preferred.................... 58% 
Brooklyn Rapid Transit..................... 83% 
Consolidated Gas.......... 0... cc cece ee eeee 140 
General Electric...........0. 0. cece cece eee 171 
Interborough-Metropolitan common.......... 5015 
Interborough-Metropolitan preferred......... 8474 
Kings County Blectric...................... 165 
Mackay Companies (Postal Telegraph and 

Cables) common.................... Le.. THM 
Mackay Companies (Postal Telegraph and 

Cables) preferred................. cece 7415 
Manhattan Elevated.................0.00 000. 151 
Metropolitan Street Railway................. 111 
New York & New Jersey Telephone........ 137 
Western Union.............. 0... cece eee 9214 
Westinghouse Manufacturing Company...... 156 


The directors of the General Electric Company have declared 
the regular quarterly dividend of 2 per cent on the stock, payable 
July 16 to stockholders of record June 13. 

The guaranteed quarterly dividend of 13, per cent on the Man- 
hattan Railway Company will be paid on and after Monday, July 
2. Books closed June 15 and will open June 27. 

Directors of the Interborough Rapid Transit Company have de- 
Clared a dividend of 214 per cent on the stock, payable to voting 
trust certificates of record June 20, on July 2. Books close on June 
20 and reopen July 2. The previous dividend was 2 per cent. 

The regular quarterly dividend of 1 per cent on the preferred 
shares and a dividend of 1 per cent (at the rate of 4 per cent per 
annum, payable quarterly), on the common shares in the Mackay 
Companies, will be paid on July 2, 1906, to shareholders of record 
as they appear at the close of business June 16, 1906. The trans- 


fer books will be closed from June 18 to June 30, 1906, inclusive. 


The board of directors of the Interborough-Metropolitan Com- 
pany have declared a quarterly dividend of 1144, per cent upon the 
preferred stocks, payable July 2, to stockholders of record upon the 
closing of the transfer books on June 13. The following informa- 
tion was placed before the board: “The dividends upon the stock 


of the Interborough Rapid Transit Company at the rate of 9 per 


cent per annum will furnish the funds required to pay the inter- 


est upon the collateral trust bonds of the Interborough-Metropolitan 
Company. The quarterly dividend of 1%, per cent, payable on July 


16, upon the stock of the Metropolitan Street Railway Company, 


will bring into the treasury of the Interborough-Metropolitan Com- 


pany $740,741.75, an amount exceeding by $174,140.50 the quarterly 


dividend of 1144 per cent on the outstanding preferred stock of the 


Interborough-Metropolitan Company. The auditors of the operating 


companies report that the earnings of the properties of the Inter- 
borough Rapid Transit Company and the New York City Railway 
Company since the formation of the Interborough-Metropolitan Com- 
pany have exceeded the estimates which were made at the time of 


the organization of the Interborough-Metropolitan Company. For 
the first three months of the present calendar year the aggregate 


net earnings of the properties showed an increase of $1,189,924.22 


over the corresponding quarter of the preceding year.” 


Boston: Closing. 
American Telephone and Telegraph.......... 138% 
Edison Electric Illuminating................ ee 
Massachusetts Electric...........00 eee eee ees ce Ms 
New England Telephone............+sseee05 135 


Western Telephone and Telegraph preferred. 91% 
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The directors of the New England Telephone and Telegraph Com- 
pany have decided to increase the outstanding capitai stock of the 
company by the issue of $3,965,500 of new stock to the stockholders 
at par. Each stockholder of record on June 20 will have the right 
to subscribe for the new stock in the proportion of one share for 
each seven shares held by him on that date. The right to sub- 
scribe will expire on July 18, 1906. Payment for one-half of the 
amount subscribed for must be made on August 20, and for the 
other half on February 20, 19067. No interest will be allowed on sub- 
scriptions paid in advance. The new stock is issued for the pur- 
pose of providing funds for extensions of the property and for 
the payment of the fourth series of bonds, which is due in 1907. 

May business of the Massachusetts Electric Companies was good, 
as compared with May a year ago. The general increase in gross 
earnings was between 7 and 8 per cent. This compares with an 
increase in gross earnings in April of 9 per cent and 8 per cent in- 
crease for March, as against a normal increase of about 5 per cent. 


Philadelphia: Closing 
Electric Company of America............... 11% 
Electric Storage Battery common............ 73% 
Electric Storage Battery preferred........... 73% 
Philadelphia Electric...... eae Na eee tart at at hats 83% 
Philadelphia Rapid Transit................. 25% 
United Gas Improvement................... 85 

Chicago: Closing. 
Chicago Telephone................cccecceeee 121 
Chicago Edison Light...................... 149% 
Metropolitan Elevated preferred............ 72 
National Carbon common................... 90 
National Carbon preferred........... Le Speck inc 120% 
Union Traction common.................... 44 
Union Traction preferred.................... 13 


Chicago Telephone Company’s gain in telephones for May was 
2,388. The total now in use is 155,613. 


LEGAL NOTES. 


UNDER-RUNNING TROLLEY CASE—In the United States Cir- 
cuit Court for the Northern District of Ohio, Eastern Division, on 
March 8, 1906, in the under-running trolley case, involving the Van 
Depoele reissue patent No. 11,872, the Thomson-Houston Electric 
Company, complainant, versus Henry Holland, et al., defendants, 
it was ordered that a preliminary injunction be granted, restraining 
the defendants from making or selling any trolley stands or com- 
bined trolley bases and stands in the form exhibited by the complain- 
ant, or in any form which makes use of the invention and improve- 
ments of either of the claims of the said reissue patent. 


CIRCUIT-BREAKER LITIGATION—The United States Circuit 
Court of Appeals for the Third District, sitting at Philadelphia, 
Pa., handed down a decision on May 24 in the case of the Westing- 
house Electric and Manufacturing Company against the Cutter Elec- 
tric and Manufacturing Company. The case involved the manufac- 
ture and sale of an automatic circuit-breaker, which the complain- 
ant alleged had been infringed by the Cutter company. In a pre- 
vious decision of February 27, 1906, the court decided against the 
defendant, but a rehearing was asked for. The present decision is 
that on a reconsideration of the matter it is the opinion of the 
court that the Westinghouse patent is valid, and the circuit-breaker 
involved is an infringement thereof. An injunction and an order 
for an accounting will issue. The patent involved was granted to 
Wright and Aalborg, September 26, 1899, and is numbered 633,772. 


ENGINEERING SOCIETY. 


THE AMERICAN SOCIETY OF MODEL ENGINEERS—At the 
monthly meeting of the American Society of Model Engineers, held 
at the Berkeley Lyceum, New York city, on Wednesday evening. 
June 6, an interesting lecture was delivered by K. Stoye/% instructor 
in the Baron de Hirsch Trade School, New York city. The lecturer 
explained the use of the lathe and lathe tools, with special refer- 
ence to model making. The descriptions of some difficult operations 
on the lathe, as, for instance, deep, accurate boring or chucking 
of intricate pieces of work, and the use of the lathe as a shaper, 
were of particular interest. A discussion followed, manifesting 
considerable interest in the work. It was decided to adjourn dur- 
ing the summer months, and to commence early in the fall with a 
series of lectures and instructive talks interesting to model makers. 
W. E. Spon, 123 Liberty street, is the secretary of the society. 
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ELECTRIC LIGHTING. 


PORT HENRY, N. Y.—Waliace Murray, of Saranac Lake, has 
applied for an electric light franchise in Port Henry. 


ELMIRA, N. Y.—A power plant on the Taughannock creek is to 


furnish electricity for light and heat to Ovid, Sheldrake and Inter- 
laken. 


WILLIAMSPORT, PA.—New York capitalists have purchased 
the electric light plant of the White Clay Creek Supply Company, 


which lights Kennett, Avondale, West Grove, Londonberg and 
vicinity. 


BIG RAPIDS, MICH.—J. P. Martiny has been awarded the con- 
tract for the building of the Grand Rapids-Muskegon Power Com- 
pany’s transforming station. The structure is to have a twenty- 


five-foot front, and will be sixty-three and a half feet deep and 
twenty-two feet high. 


LANCASTER, PA.—The lamp committee of the Lancaster city 
councils has awarded the contract for arc street lamps to the Edi- 
son Illuminating Company, controlled by the Lancaster Railway and 
Light Company, for a term of five years at $80 per lamp per year. 
Last year the city paid the sum of $93.50 per lamp. This is a sav- 
ing of $4,522.50 per year, or $22,612.50 in five years. 


BATAVIA, N. ¥Y.—The Batavia village board of trustees has voted 
to give a franchise to the Genesee County Electric Light, Power 
and Gas Company for the distribution of electric power in the vil- 
lage of Batavia. The franchise provides for the installation of the 
system inside of a year. The rates to be charged for light and power 
are as low, or lower, than those granted in Niagara Falls. 


NIAGARA FALLS, ONTARIO—By an order of the’ Dominion 
Railway Commission, the Ontario Power Company has had extended 
for another ninety days the period during which it can erect and 
maintain wires for the transmission of electrical power over the 
tracks of the Grand Trunk, Wabash, Michigan Centra!, Canada 
Southern, Niagara & St. Catharines Railway companies and the 
Niagara Falls Park and River Railway. 


FORT DODGE, [OWA—The final transfer of the Fort Dodge 
Light and Power Company to Childs, Hulswitt & Company has been 
made. The new officers elected are: president, O. M. Oleson; vice- 
president, Richard Schaddelee; secretary, Harry Morton. New mem- 
bers of the board of directors are: Richard Schaddelee, Ralph Childs, 
Frank Hulswitt, Howard Thornton, Harry Morton, and the old 


members reelected are: O. M. Oleson, T. F. Flaherty, D. M. Kelleher 
and M. J. Haire. 


UNIONTOWN, PA'—Interests allied with the West Penn Com- 
pany have filed applications for light, heat and power companies in 
Fayette, Washington and Westmoreland counties. The incorporators 
are: Jacob Van Wagener, John F. Cockburn and Clarence W. 
Schenck, all interested in the West Penn Company. The points 
where they expect to do business in Fayette county are New Haven, 
Vanderbilt, Everson, Smithfield, Fayette City, Bellevernon and 
Georges, and Washington township. 


NEW ORLEANS, LA.—The officers of the Consumers’ Electric 
Company have announced that their plant will be ready to furnish 
electricity within a few weeks. The plant is equipped with West- 
inghouse electric generators and machinery, and the boilers are of 
the most improved type. The smokestack is 268 feet high and fif- 
teen in diameter. Jules Dreyfous, president of the company, said 
that contracts had been closed for lamps, meters and transformers, 
amounting in value to over $100,000. 


DENVER, COL.—The Denver Gas and Electric Company at its 
annual meeting elected the old board of directors. The directors 
then elected officers. The directors reelected are: A. S. Hughes, 
J. B. Grant, Paul Doty, E. W. Rollins, H. C. James, Charles A. 
Frueauff, H. T. Rogers, W. J. Barker, Philip Cross and Irwin Butter- 
worth, all of Denver. The new officers of the company are. H. L. 
Doherty, president; Frank W. Frueauff, vice-president and general 
manager; R. B. Sullivan, treasurer, C. N. Stannard, secretary; 
John T. Brady, assistant secretary. It was stated that the policy 
of the company will be to extend its system. 


COLUMBUS, OHIO—The Cleveland Gas and Electric Company, 
of Cleveland, with $10,000 capital, has been incorporated by Samuel 
C. Powells, G. Lewis Meade, Rollin W. White, Joseph B. White and 
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Charles A. Lieb. Half the stock is six per cent preferred. The 
Union Gas and Electric Company, of Cincinnati, was incorporated 
by the same persons. Like the first-named company, the capital 
stock is $10,000, divided into common and preferred in the same 
proportions. The purposes of the two corporations are identical, 
and enable the companies to own and operate city and interurban 
railways, natural and artificial gas plants and electric light, heat 


and power plants in the cities of their locations and elsewhere in 
the state. 


GAINESVILLE, TEX.—The Washita Electric Power Company 
has been organized at Berwyn, I. T., with a capital of $250,000. 
The incorporators of the company are: Edward J. O’Beirne, of At- 
lanta, Ga.; William H. O’Beirne, of Gainesville, Tex, and Thomas 
C. Whitfield, of Berwyn, I. T. Work is to be commenced at once 
upon the construction of a power plant on the Washita river, in the 
Arbuckle mountains, five miles north of Berwyn, where the river 
passes through the mountains forming a series of continuous rapids 
over a mile down the cafion. The company will construct a dam 
above the rapids connecting with a series of canals that will con- 
vey water to the power-house located below the rapids, affording a 
sixty-foot head and developing over 20,000 horse-power. 


PERSONAL MENTION, 


MR. ALFRED M. MENDEL, Milwaukee, Wis., has been appointed 


a member of the Public Lighting Commission for the four-year 
term. 


MR. WILLIAM G. ORR, Hartford, Ct., has been appointed super- 
intendent of the electrical department of the Orange County Light- 


ing Company, with headquarters at Middletown, N. Y., succeeding 
Mr. C. S. Warner. 


DR. W. OSTWALD, the distinguished physical chemist, has re- 
signed his position at the University at Leipsic. Dr. Ostwald has 
been at Leipsic for nearly twenty years. It is said that he retires 
in order to devote himself to literary and experimental work at his 
private laboratory at Grossbothen. 


MR. FRANK G..HOUSER, auditor of the Spartansburg (S. C.) 
Street Railway, Gas and Electric Company, has resigned and will 
go to Boise, Ida. Mr. Houser will be connected with a new street 


railway line, the construction of which will be begun in Boise 
within a short time. 


MR. THOMAS B. REDMOND has resigned as manager of the 
Mississippi Valley Traction Company. Mr. Redmond’s headquar- 
ters were at Davenport, lowa, where he has been located for nearly 
two years, going there from Saginaw, Mich., where he was general 


manager of several surface systems and an interurban street rail 
way system. 


MR. CLARENCE A. ROSS, who has been connected with the 
Westinghouse Electric and Manufacturing Company for the past 
eleven years, has placed his resignation with the company, to take 
effect July 1. Mr. Ross will be associated with a company to be 
known as the Engineering and Investment Company, whose purpose 
will be to finance and construct interurban electric railway projects. 


For the present the company will have offices in Chicago, Pittsburg 
and New York city. 


MR. JOHN I. BEGGS has been presented with a bronze tablet 
by the department heads of the newly formed National Brake and 
Electric Company, in recognition of his services as trustee of the 
National Electric Company, Milwaukee, Wis. The tablet bears the 
following inscription: ‘Presented to John I. Beggs, trustee of the 
National Electric Company, Milwaukee, by the officers of the com- 
pany as a mark of esteem of the manner in which he handled the 
company and its employ¢s during the twelve months the National 
Electric Company was under his management, April, 1905-May, 
1906.” The names inscribed upon the tablet are: J. H. Denton, 
general superintendent; R. P. Tell, secretary and treasurer, J. L. 
Wailes, general sales manager, and W. L. Waters, chief engineer. 
Mr. Beggs has also been presented with a testimonial in the form 
of a leather-bound album from the employés of the Twelfth street 
station of The Milwaukee Electric Railway and Light Company, of 
which he is president. The album contains the autographs of the 
employés, together with an appreciation of the fact that their wages 
were voluntarily raised by the president. 
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ELECTRIC RAILWAYS. 


ATLANTA, GA.—The Georgia Railway and Electric Company 
may in the near future construct a line to Stone Mountain. 


NEW YORK, N. Y.—The new line of the New York City Inter- 
borough Railway Company in the Bronx has been put into operation. 


CINCINNATI, OHIO—The city of Fremont has granted a fran- 
chise to the Lake Shore Electric Railway Company for an extension 


from Fremont to Sandusky, Ohio. 

KANSAS CITY, MO.—The Dodson line will be operated as an 
electric road in the near future. Preparations are now being made 
for this by the Metropolitan Street Railway Company. 


BRYAN, TEX.—At a meeting of the Bryan Business League it 
was resolved to make another effort to secure a trolley line between 
Bryan and College. A committee of fifteen citizens was appointed. 


EVERETT, WASH.—T. C. Fleming has been granted an electric 
railway franchise by the board of county commissioners. The 
right-of-way for the franchise is from the south line of Snohomish 
county to the north line, via Everett and Marysville. 

DAVENPORT, IOWA—The committee named by the business 
men of Davenport who are promoting the interurban project 
between Davenport and Muscatine has contracted for the survey of 
the two routes, one via Blue Grass and the other via Buffalo to 
Muscatine. 

MILES, WASH.—The Big Bend Transit Company, grading and 
laying track across the southwest corner of the Spokane Indian 
reservation and preparing to dam the narrows in the Spokane 
river, has made a preliminary survey for its line along the 
south bank of the Spokane river between Miles and Spokane. 

STEUBENVILLE, OHIO—The lines of the Steubenville Traction 
and Light Company, extending from Steubenville to Empire, with 
the power and light plants, lighting franchises and Stanton Park, 
have been sold to the Ely railway syndicate. Several million 
dollars will be spent in a double-track electric system to Beaver, Pa. 

CANON CITY, COL.—A contract has been signed by the Canon 
City, Florence & Royal Gorge Interurban Railway Company for 
poles for the Royal Gorge division and for the stringing of the 
wires. Every effort is being made to complete the work by July 1, 
so as to have the line in full running order at the opening of the 


Elks’ convention in Denver. 
EVANSVILLE, IND.—Charles Murdock and Henry W. Marshall, 


of Lafayette, representing an eastern syndicate, have closed a deal 


whereby the Evansville & Princeton Traction line is to pass under 


The purchase is a part of the syndicate’s plan to 


their control. 
The com- 


build a traction line from Evansville to Indianapolis. 
pany which is to take over the property is capitalized at $600,000. 
NEW YORK, N. Y.—Mayor McClellan has signed the franchise 
for the New York & Port Chester Railroad Company, to construct 
a four-track railroad across the borough of the Bronx, which was 
approved by the board of estimate. This is the first franchise that 
has been finally approved since the power to grant franchises was 


‘taken from the board of aldermen and vested in the board of 


estimate. As soon as the comptroller has approved the bonds 
required by the terms of the franchise, the company may proceed 


with the work of construction. 
BROOKLYN, N. Y.—It is expected to have the Jericho plank 
road electric line of the New York & Long Island City Traction 
Company completed within the city limits by July 1, and the 
remaining section, from Queens borough line east to Franklin 
street, Mineola, by August 1. The line is being laid with ninety- 
pound girder rails, and fast service will be given over it. The 
line will be extended from Queens to Mineola, and westwardly from 
Queens connection will be made with Jamaica Village over the lines 


of the Long Island electric line. 
MILWAUKEE, WIS.—A. C. Frost, president of the Chicago & 


Milwaukee Electric Railway Company, has reopened negotiations 
with the city council of Kenosha to secure a franchise for the 
extension of the lines of the company in that city. President Frost 
has offered to pave with macadam all streets passed over, to build 
a new steel bridge and to put in a local service at once. It is 
understood that the company is planning to utilize the proposed 
tracks for the through line, thus permitting it to run cars from 
Chicago to Milwaukee directly to the central part of Kenosha. 
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TELEPHONE AND TELEGRAPH. 
BRIDGEPORT, W. VA.—The Belmont Telephone Company will 
extend its lines to Kirkwood Heights. 
WINTHROP, MASS.—A new central energy switchboard is being 
placed in the Winthrop telephone exchange. 


POUGHKEEPSIE, N. Y.—The Hudson River Telephone Company 
has installed a central energy system in Poughkeepsie. 


RICHFIELD, UTAH—A branch telephone line is being built, 
connecting with the line between Richfield and Glenwood and extend- 


ing to Venice, Siguard and Vermillion. 


COLUMBUS, OHIO—The Sandusky Telephone Company has filed 
with the secretary of state a certificate increasing its capital stock 


from $75,000 to $200,000. George Frick is its president, and J. C. 


Houser, secretary. 

WILLOWS, CAL.—The Willows board of supervisors has ‘granted 
the Sunset Telephone Company the right to use five feet of the 
county road for poles. The company will rebuild the lines through- 
out the town and make a number of improvements. 


BRANDON, N. Y.—A new telephone company has been organized 
in Brandon under the name of the People’s Telephone Company, 
which will take over all the telephone properties in Brandon and 
operate them as a single system. The stock of the new company 


will have a par value of $10 a share. 

MORGANTOWN, W. VA.—The purchaser of the People’s Tele- 
phone Company has closed a contract with the Stromberg-Carlson 
Company for the new switchboard and equipment for the company’s 
office in the Fleming Building. The contract price was $17,000, 
and the equipment is to be installed before October 1. 


LEWISTOWN, MONT.—The Rocky Mountain Bell Telephone 
Company has bought the Lewistown Telephone Company. It is 
stated that not less than $100,000 is involved in the deal, by which 
the Bell Telephone Company becomes the owner of the recently com- 
pleted copper line between Lewistown and Great Falls and the line 


to Kendall. 
BERLIN, ONTARIO—The Bell Telephone Company has received 
a five-year franchise from the Berlin town council on condition that 
it remove its poles and place wires underground on certain streets. 
The company also agrees to give the town the free use of five tele- 
phones, and to allow the use of poles throughout the town for wires 


for a fire-alarm system. 
ROCHESTER, N. Y.—It is stated that the managers of the Roch- 

ester Telephone Company are considering the advisability of estab- 

lishing a branch exchange to take care of the business of the com- 


pany which has outgrown a single exchange. The Bell Telephone 
Company established a second exchange in Rochester several years 


ago. 
CHICAGO, ILL.—Plans have been completed for an addition to 


the Chicago Telephone Company’s headquarters, northeast corner of 


Washington and Franklin streets. It will be a twelve-story mod- 
ern office building, eighty by eighty feet, fireproof, with dressed 
brick, terra-cotta and stone front, hardwood finish, steam heat, wir- 
ing for electricity, marble, tile and mosaic work, and is estimated 


to cost approximately $750,000. 


ALBANY, N. Y.—The United Message Company, of Albany, has 
certified to the secretary of state that it has increased its capital 
stock from $10,000 to $10,000,000. The company is an independent 
telephone concern. Of the capital stock heretofore authorized, only 
$700 has been actually issued. The stockholders who signed the 
certificate are: Howard Hendrickson, William A. Hendrickson, M. H. 


Teator, F. E. Griffin and C. J. Crummey. 
NEW MANUFACTURING COMPANY. 


PORTLAND, ORE.—Articles of incorporation have been filed 
for the Standard Electric Company, the incorporators being John 
C. Baird, Frank E. Harmar and Fred A. Waltz. The capital stock 
is $15,000. The company will deal in electrical and gas fixtures 


and equip power plants. 
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INDUSTRIAL ITEMS. 


THE H'. T. PAISTE COMPANY, Philadelphia, Pa., will be pleased 
to send bulletin No. 32, describing new taplets, attachment plugs 
and 250-volt and 125-volt rosettes. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., in bulletin No. 97 describes the application of the chloride ac- 
cumulator in railway and central station lighting service in the 
cities of Milwaukee and Chicago. 


THE PITTSBURG HARDWARE AND HOME SUPPLY COM- 
PANY, Pittsburg, Pa., has just issued a very elaborate prospectus 
of the various lines which it carries in stock. Among others spe- 
cial attention is given to electrical apparatus and supplies. 


THE ELECTRIC CABLE COMPANY, Bridgeport, Ct, has in- 
stalled an underground conduit system for the American Railways 
Company at Altoona, Pa. This conduit system is laid in wooden 
trenches, the wires being embedded in ‘“‘Voltax,” the new insulating 
compound. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bulle- 
tin No. 1504 describes and illustrates Allis-Chalmers steam tur- 
bines and generators. „This is a very handsome catalogue, and in 
addition to the text, numerous illustrations are given showing the 
details of the turbine and generator construction. 


THE AUTOMATIC REFRIGERATING COMPANY, Hartford, Ct., 
will be pleased to send a new booklet describing the application 
of the automatic system of refrigeration. At the present time there 
is considerable enquiry concerning this form of refrigeration, and 
any one interested will do well to secure this booklet from the com- 
pany. 


WESTINGHOUSE, CHURCH, KERR & COMPANY, New York 
city, has published a very interesting booklet entitled “Work 
Done.” This contains brief descriptions of some forty-four installa- 
tions for which this company has been the engineer. In addition 
to the text there are numerous illustrations which give a good idea 
of the extent of the work. 


THE ELECTRICAL TRADES EXPOSITION COMPANY, Chi- 
cago, Ill., has ready for distribution a handsome pamphlet calling 
attention to the second annual electrical show to be held at the 
Coliseum, Chicago, Ill., January 14 to 26, 1907. This pamphlet is 
retrospective and prospective, describing and illustrating the last 
show, and giving a word concerning the coming exhibition. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed contracts 
for switchboards in the following places: Lansford, N. D.; Willow 
City, N. D.; Beaumont, Tex.; Page, N. D.; Colton, S. D.; Osawa- 
tomie, Kan.; Carter, Wis.; Chicago, Ill.; Galias, Me.; Sutton West, 
Ontario, Canada; Bedford, Ind.; Grimes, lowa; Ames, Iowa; Larra- 
bee, Iowa; Ludlow, IN.; Dieterich, Ill.; Streator, Ill.; Hoople, N. D., 
and Ashland, Mo. 


THE GREGORY ELECTRIC COMPANY, Chicago, 111., has moved 
into a new works at Sixteenth and Lincoln streets. The new fac- 
tory occupies practically a half block, is well equipped with elec- 
tric traveling cranes and modern machinery, and has railroad fa- 
cilities with a switch track running into the building. All the 
machine tools are electrically driven. The plant is a model ona 
throughout, and especially designed for handling and repairing 
second-hand apparatus. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., general 
western agent for "D. & W.” material, is distributing copies of the 
new “D. & W.” price list No. 11. This price list is small enough to be 
carried in the pocket, and quotes prices on “D. & W.” fuses and safety 
devices. The company is also the western agent for “Deltabeston’”’ 
magnet wire. New lists are being distributed, announcing a sharp 
reduction in the price of this wire. The company will be pleased 
to send this literature upon request. 


THE HOLTZER-CABOT ELECTRIC COMPANY, Brookline, 
Mass., has ready for distribution bulletin No. 150A. This deals 
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with annunciators and burglar alarms. Particular attention is di- 
rected to the restaurant call system, which consists of push-buttons 
and annunciator drops between the lunch counter and the serv- 
ing room, furnishing a means of silent communication of orders. 
A sufficient number of buttons and drops are provided to allow one 
for each order of food on the menu. Any number of the drops may 
be worked simultaneously. In addition, a special tube and call bell 
is provided, by which special orders are transmitted. 


THE SOUTHERN PACIFIC COMPANY, San Francisco, Cal, 
through its passenger department, has issued a very handsome 
pamphlet entitled “San Francisco, the Imperishable.” This takes 
up the disastrous combination of circumstances which accom- 
plished the fall of San Francisco, a word upon the many exaggerated 
reports, the estimated loss by fire, a description of the city rising 
from its ashes, and a few paragraphs upon the splendid spirit ex- 
emplified in “you can’t down me” confidence. In addition to a map 
of San Francisco, showing the burned district, there are two large 
illustrations showing the comparatively insignificant damage done 
by the earthquake and the damage by fire, showing also how the 
substantial structures withstood both the earthquake and the fire. 


THE WILLIAM ROCHE DRY BATTERY COMPANY, which has 
formerly had its factory in New York city, has equipped and is now 
operating a factory at 288 Clerk street, Jersey City, N. J. A large, 
centrally located, well-ventilated building, well adapted for the pur- 
poses of this company’s manufacture, has been secured, and all its 
machinery has been installed. The company will continue a store 
at Park place and West Broadway, New York city. This company 
manufactures a “New Standard” dry battery which is manufac- 
tured for all open circuit work; also the “Autogas” type of battery, 
which is adapted for automobiles, launches and ignition work. In 
the near future this company purposes to begin the manufacture 
of storage batteries. The president of this company, William Roche, 
has been identified with battery manufacture for many years, and 
it is believed that these recent moves will mean a renewed lease of 
life for the company. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., distributed an attractive booklet at the convention of 
the National Electric Light Association at Atlantic City, N. J., last 
week. This gives a list of the electrical conventions in 1906, a 
description of the company’s exhibit at the recent convention, the 
convention programme, delineates the Wagner progress from 1890 
to 1900, gives a chapter on the output of the Wagner company, and 
some interesting reading matter on single-phase elevators, poly- 
phase motors, transformers, instruments and domestic electrical 
apparatus. The company announces that the Denver territory will 
be handled and controlled by the Hendrie & Bolthoff Manufacturing 
and Supply Company, 1621 Seventeenth street, Denver, Col. This 
company has given a great deal of attention to posting its sales- 
men and traveling men on the characteristics and operation of the 
Wagner products, and the Wagner company announces that all en- 


quiries for Wagner products will be handled in the best possible 
manner, 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y.. 
which established its main office in the Union Savings Bank Build- 
ing, at Oakland, Cal., immediately after the San Francisco disaster. 
as well as a local office at 1759 Geary street, in the burned city, 
has leased a suite of rooms in the new Monadnock Building, which 
it expects to occupy this week. For handling the present business. 
a half block of land has been leased in Emeryville, in close prox- 
imity to both the Santa Fé and Southern Pacific Railroad tracks. 
A temporary building is now about completed on this land for tak- 
ing care of stock, and work has already been started on a new ware- 
house containing about 80,000 square feet, which will be located at 
the south end of the block bounded by Kansas, Rhode Island, Fif- 
teenth and Alameda streets. At the temporary’ warehouse forty 
carloads of material have been housed, and nineteen carloads of 


‘additional apparatus are now in the yards waiting to be unloaded, 


with thirty or forty carloads en route from Schenectady. Addi- 
tional cars are being shipped from the company’s factories, so that 
the stock at San Francisco will soon be complete. At present the 


company is in excellent condition to fill orders as rapidly as before 
the fire. 
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ELECTRIC SIGNALING. 

Electric methods of signaling have made great strides in 
railway operation during the last few years. In fact, in much 
of the newer railway work automatic electric methods of oper- 
ating blocks and of controlling interlocking switches have been 
adopted. But the development has not stopped here, for several 
Important roads have extended their signaling systems so that 
the man in the tower is automatically informed of the condition 


of the tracks under his control. A very pretty means of doing 


this has been adopted by the Metropolitan District Railway, of 
London. It, in brief, consists in placing before the switchman 
a translucent diagram of his tracks. Incandescent lamps are 
placed behind this, arranged so that each lamp illuminates one 
operative section of the track. These lamps are lighted when- 
ever the tracks are free, but each is automatically extinguisned 
Thus, by 


a glance the operator knows what tracks are occupied and what 


whenever there is a train on that particular section. 


are clear, and, since he is not left entirely dependent upon his 
memory, he works with greater confidence. 

Another feature also used by the same road assists in con- 
trolling the trains. The rule of the road requires the conductor 
to verify each signal before allowing the engineer to proceed, but 
as it is frequently impossible for the former to see the signal 
placed for the latter, a set of supplementary signals has been 
introduced especially for the information of the conductor, 
so that he can at a glance verify the orders from any point in 
the train. | | 

A third signaling device, known as the train describer, is 
used to describe to the switchman each train, thus supplementing 
the automatic block signal system in which the only indication 
given to the switchman is that a train is approaching his station. 
This consists of a transmitting device, on which are represented 
the different headlight combinations carried by the trains. When 
a train leaves a switch station the man there turns his trans- 
mitter to that position corresponding to the train, and thus auto- 
matically reproduces at the next station the signal, so thal the 
On 
this particular road this device provides for fifteen different 


operator there knows which way that train is to be sent. 


train destinations, and must send fifteen separate signals. It 
is automatic in its operation, requiring only that the man at 
one station set it to correspond to the train leaving there. When 
there are a number of trains between two signaling points these 
signals are stored up and are reproduced in the proper order, 
one after the other, as they pass the second point, the man at 
the latter station simply canceling each signal as the train 
passes him, when the next immediately appears. | 
Still another convenient signaling device has been installed 
in certain of the stations on this important road. This is what 
is known as the train destination indicator. It consists of a 
number of signs, on which are indicated the points to which the 
several branches of the road reach. Beside these are placed num- 
bers which can be lighted up by means of lamps placed behind 
them, the numbers thus showing the sequence in which trains are 
approaching the station, and by a glance at it the passenger can 
tell whether he should take the first, second or third or wait 


for a still later train. These signals are automatically changed 
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as any one train leaves the station so as to show the order of the 
next three. ; 

These four extensions of electric signaling indicate the great 
part to be played in the railroad of the future by such tele- 
graphic devices. Already such progress has been made as io 
increase materially the safety of travel and to facilitate the 
handling of passengers and the despatching of trains. The elec- 
tric telegraph has always played a most important part in railway 
operation; in fact, without it and the newer developments of a 
similar nature the operation of a railway, as now understood, 
would be practically impossible. 


COMPOUND ALTERNATING-CURRENT MOTORS. 

A striking feature of certain recent developments in alter- 
nating-current motors has been the use of a combination of 
elements which gives the motor characteristics which are the 
resultant of those of the simpler elements. In this way it has 
been possible to design a motor whose performance corresponds 
to that of the compound direct-current machine. As is well 
known, the direct-current shunt motor is a constant-speed ma- 
chine, the speed varying but slightly with the load. The series 
motor, on the other hand, is a variable-speed machine, the speed 
being dependent upon the load. The latter machine possesses 
the property of excellent starting torque for any given armature 
current. 

Each of these simple motors is suitable for certain classes 
of work, but there are intermediate conditions where it is 
desirable to obtain, to some extent, the characteristics of both 
the series and shunt machines, which is done by compounding. 
Such a combination produces a motor which gives a greater 
starting torque for a given armature current than would be 
obtained by the use of the shunt element alone. On the other 
hand, the addition of the compound winding, acting, as it does. 
to vary the strength of the magnetic field, affects also the speed 
of operation, so that the motor is not a constant-speed machine, 
the speed falling off slightly with an increase in the load. This 
falling off of. the speed is greater than that which would take 
place if the series element were omitted, but for work where it 
is necessary to start and stop frequently this feature is not gen- 
erally a disadvantage. If, on the other hand, a very constant 
speed is desired, more constant even than can be obtained eco- 
nomically with the shunt motor, the compound winding may he 
connected up in the reverse direction, so as to oppose the shunt 
winding. In this way a weaker field results with increased loads, 
and the motor can be made to give an exceedingly constant speed, 
or even to increase in speed with an increase in the load. 

Similar results can be secured by a combination of the cor- 
responding alternating-current elements. The induction motor 
corresponds to the shunt motor, as it is a constant-speed machine. 
The repulsion motor, on the other hand, and a number of the 
new commutating types have characteristics resembling the se- 
ries motor, so that by combining the induction type with one 
of the latter a motor whose performance resembles that of tne 
compound direct-current motor is obtained. This is what has 
been done to secure the motor described by Mr. Maurice Mitch 
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in the paper which he read at the recent convention of tne 
American Institute of Electrical Engineers. Mr. Milch has com- 
bined the single-phase induction motor with the repulsion motor. 
He thus obtains a single-phase motor, which, unlike the single- 
phase induction motor, is not only self-starting, but has good 
starting characteristics, and which, when operating under nor- 
mal loads, has a fairly constant speed. The shp of such a motor 
must be greater than that of the simple induction motor, if the 
benefits of the repulsion element are to be obtained for starting 
purposes. On the other hand, if it be not important to have a 
large starting torque by a different proportioning of the two 
elements a more constant speed can be obtained. Such a motor 
corresponds very closely in its performance to the compound 
direct-current machine, and it should be suitable for application 
in places where the latter machine has been used so success- 
fully. 

It is interesting to note the relation between direct-curreut 
and alternating-current apparatus. Usually the two types of 
machine are thought to be entirely dissimilar. In some ways 
this is true, but there will be found, in general, a much closer 
resemblance than would at first be expected. The direct-current 
machine, in spite of its complicated structure, was the first to be 
highly developed, and may be looked upon as a special case of 
alternating practice where the frequency of the circuit has been 
reduced to zero. In this case the troublesome and perplexing 
problems arising from the alternating character of the current 
were for a time set aside, and other features of the apparatus 
were studied and developed. We thus learned how to construct 
a machine which would provide its own excitation; then we 
found how we could regulate the excitation so as to produce a 
constant potential, irrespective of the load on the machine. In 
motor development we learned how to obtain the different char- 
acteristics suitable for various kinds of work. Later, when the 
flexibility of the alternating-current system was realized, the old 
methods developed for direct-current practice were applied, modi- 
fied, of course, to meet new conditions; and, more recently, we 
have seen a still wider use of direct-current methods in alter- 
nating-current machinery. Self-exciting alternators have been 
designed, which not only provide the initial excitation, but which 
compound automatically not merely for the change in the quan- 
tity of the load, but for the more troublesome change in the 
quality or power-factor. The latter is a feature. which was 
absent in the old direct-current machines. We have even goue 
so far as to construct an alternator, which, except for the methud 
of excitation, is really a direct-current machine, the alternations 
being secured by means of alternating field excitation. 

The same lines of development have been followed in motor 
practice, though not so rapidly, for the problem of commutation 
has been troublesome. But we now have alternating-current 
motors which correspond in their characteristics to the dircct- 
current series motor, the shunt motor, and, in this new machine, 
to the compound motor. In fact, alternating-current practice 
has appropriated to itself all the good things produced by the 
direct-current engineers at so much labor and after many vears 
of hard work. 


June 23, 1906 

THE CANADIAN REPORT ON THE ELECTRO-SMELTING 

| OF IRON ORES. 

In the latter part of 1903 the Canadian government appointed 
a commission to investigate the question of the electro-smeiting 
of iron ores. This commission, it will be remembered, made a 
trip to Europe to examine the work which had been done there, 
and, upon its return, submitted a voluminous report on the 
subject. Since the conditions, however, were not entirely in 
agreement with those in Canada, it was deemed advisable, before 
going further in the matter, that some actual experiments should 
be made, using for this purpose the Canadian ores and the 
materials which would be .used if the process were put into 
actual operation. These tests were carried out during the past 
winter at Sault Ste. Marie, Ontario, by Dr. Eugene Haancl, 
chairman of the commission, assisted by Dr. P. L. T. Héroult, 
and some of the results were made known in a public address 
given by Dr. Haanel. The preliminary report of this work has 
just come to hand. 

The report takes an optimistic view of the problem, for it ts 
thought that magnetite, one of the principal ores of Canada, can 
be smelted by this method as easily as hematite. It finds that 
ores containing a good deal of sulphur can be used and a good 
quality of pig iron produced, that the amount of silicon con- 
tained in the product is largely under control, and that the 
reduction can be carried out with charcoal instead of coke. The 
decisions are important, for these are the materials which the 
Canadian iron producers will have to utilize. That a good 
quality of iron can be produced from them can not be questioned, 
for it was accomplished in the comparatively small furnace which 
the committee constructed. 

The main question would seem then to turn upon the cost 
of the process; in fact, this has really been the most important 
question all along, because there has been no question about the 
ability of the electric furnace to accomplish all that can be done 
in the old type of furnace. It is only a question of proper con- 
struction and proper control of the heating agent. The figure 
given for the cost of production of a ton of pig iron is $10.69. 
This is based upon an estimate for a 10,000-horse-power hydro- 
electric plant and furnaces for producing 120 tons of iron during 
each day of twenty-four hours. It is estimated that the fur- 
naces and accessories would cost $100,800; the plant for pro- 
ducing the charcoal, $50,000; the power plant, $500,000; the 
plant for producing the furnace electrodes, $6,000. This brings 
the total up to $656,800, or, say, $700,000, allowing for unfore- 
seen expenditures. From this figure it is estimated, allowing 
fifteen per cent for amortization, interest and depreciation for 
the entire plant, that this would amount to $2.43 per ton of 
iron produced. This estimate is based upon a production of 4.32 
tons of pig iron per horse-power-year—a figure arrived at from 
the tests, though, in but one instance only was this figure 
approached. Morcover, it is based upon a number of individua! 
runs and it remains to be seen whether it can be maintained 
under commercial conditions. It should therefore be accepted 
with some caution. From the two experiments made in Europe 
results differing very greatly were obtained, one being more than 
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twice that of the other; while the average of the two was less 
than 259 tons per horse-power-year. An estimate for the cost of 
power, which, following the committee’s method, we may take 
at fifteen per cent of the cost of the hydroelectric plant, comes 
to $7.50 per horse-power-year not including labor. This is a very 
low figure, and it is based upon an assumption of a hundred per 
cent load factor, a condition hardly to be expected in Canada 
where the winters are hard and long. It seems probable, there- 
fore, that in actual practice the results would be less favorable 
than those indicated in the report, unless, of course, a consider- 
able improvement in the method can be brought about. Some- 
thing of this kind was suggested in the attempt of the committec 
to utilize the furnace gases for preheating the charge, but the 
experiment has not yet been successful. We can only hope that 
further experiments in this matter, which, doubtless, will be con- 
ducted, will bear out this report. It is a question of the greatest 
importance to Canada, and, indeed, to the whole world; too 
important in fact to be settled by a single series of tests. 


—_——— 


PROGRESS IN ELECTRICAL THEORY. 

An interesting and important contribution to the electrical 
theory of matter has been made to the Phtlosophical Magazine, 
of London, by Professor J. J. Thomson. In his discussion of 
the corpuscle theory of matter Professor Thomson has again and 
again hinted at a close relation between atomic weight of an 
atom and the number of corpuscles which it possesses. He has 
even hmted that these are numerically identical. In the article 
referred to he makes this as a definite suggestion, and in sup- 
port of his idea attacks the problem in three directions, each time 
arriving at the same point. 4 

The first attack is based upon .the dispersion of light which 
is caused by gases. If, as is supposed in this theory, an atom 
consists of a positively charged sphere containing the corpuscles 
or negatively charged particles, the electromagnetic forces set up 
in the system by light should cause a sort of polarization of the 
gas, and this polarization will react on the specific inductive 
capacity of the gas. The action will depend upon the number 
of corpuscles contained in the atom and upon the wave length 
of the light. It is found that the dispersion caused by different 
gases points to the identity suggested above. 

The second argument depends upon the scattering of Reent- 


gen rays. It has been shown theoretically that this scattering 
depends on the number of corpuscles in unit volume of the gas, 
and hence upon the atomic weight. Following this idea out, 
Professor Thomson comes again to the same conclusion. 

The third argument depends upon the absorption of B rays 
from radioactive substances when they pass through matter. This 
absorption is supposed to be due to collisions occurring between 
the rays themselves and the corpuscles of the atoms of matter, 
which, in turn, depend upon the number of corpuscles, and this 
method, when followed, leads to the same conclusion. 

The paper is an important one, for it points to a simpier 
state of affairs than had been thought of. An atom of hydro- 
gen, for example, instead of containing a large number of cor- 
puscles, possesses only one of these little charged bodies and other 
elements in numbers equal to their atomic weights. The coinci- 
dence, while striking, is easily appreciated as we have selected 
as our unit of atomic measurement that active element having 
the lightest weight, and it is univalent. 
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A Study of the Magnetic Properties 
of Sheets by the Wattmeter Method. 

A critical study has been made by M. R. 
A. Jouaust of the wattmeter method of 
testing sheet iron. The method, as pro- 
posed by Gumlich and Rose, contemplates 
the substitution of this simpler method in 
place of the old and rather troublesome bal- 
listic galvanometer method; but it seems 
to the author that the directions for con- 
ducting the tests are not sufficiently deti- 
nite. To test it, a ring was built up of 
sheets of iron, each carefully shellacked 
and then coated with a thin paper, in or- 
der to insulate adjacent layers. This was 
wound with a coil and connected to a 
source of electromotive force giving an ap- 
proximately sine wave, an ammeter and a 
wattmeter being placed in the circuit. A 
voltmeter and the pressure coil of the watt- 
meter were connected directly across the 
terminals of the coil. With this arrange- 
ment it was necessary to correct the watt- 
meter readings for the losses in the volt- 
meter. It was found necessary to avoid 
introducing any auxiliary resistance in the 
circuit in order to avoid affecting the 
wave form of the generator. It is ad- 
visable to check the wave form by means 
of an oscillograph, for if this is not done 
an error which is not negligible may be 
introduced. The wattmeter employed 
should be carefully chosen, and one having 
a small inductance is to be preferred. It 
is necessary to take readings at several 
frequencies, in order to enable the several 
losses to be separated. The German di- 
rections call for the test at a single fre- 
quency. It is also desirable to vary the 
induction somewhat, as it is impossible to 
obtain exactly that called for. It was 
found that if the insulation of adjacent 
laminæ was not good that a considerable 
crror was introduced. The effect of these 
Foucault currents was to increase appar- 
ently the coercive force, without affecting 
the retentivity. The author concludes that 
if it is simply desired to obtain a value 
for the iron losses that the wattmeter 
method gives more accurate results than 
the ballistie method; but when it is de- 
sired to investigate the characteristics of 
the iron, the wattmeter method, as pro- 
posed, is not satisfactory; and when it is 
desired to determine the permeability of 
a sample, the ballistic method is the more 
precise. Although the wattmeter method 
is delicate, it requires a number of cor- 
rections to be made. It calls for an al- 
ternator whose wave form is known. Jt 
is not thought that the new method wil] 
displace the old.—Bulletin de la Société 


Internationale des Electriciens (Paris), 
May. 


ELECTRICAL REVIEW 


Electrical Contractors’ Association 
of New York State Convention. 
The semi-annual convention of the 

Electrical Contractors, of New York state, 

was held at the Vanderbilt Hotel, Syra- 

cuse, N. Y., June 19. There were about 
forty delegates present, most of whom ar- 
rived on Monday evening, so that an early 
start was made on the Tuesday morning 
session. 

After the formal sessions in the morn- 
ing andi afternoon, the delegates were 
given a trolley ride, and a visit was made 
to White City. 

In the evening a banquet was held at 
the Vanderbilt, at which a number of in- 
formal addresses were made. 

The association decided to hold its next 
meeting in New York city in January. 

The entertainment committee included 
James R. Hilton, Edward F. Joy, Wil- 
liam Gough and D. Miller. 

New York City Franchise Decision 

Postponed. 

It was definitely decided at the meeting 
of the board of estimate, New York city, 
on Friday, June 15, that no action would 
be taken on the application of the Atlan- 
tic Telephone Company for a franchise 
until the New York Telephone Company 
has had an opportunity to ask for a direct 
franchise in the city, instead of operating 
under the charter of the Empire City Sub- 
way Company. A week previous the board, 
sitting as a committee of the whole, rec- 
ommended that the New York company 
should have thirty days to consider the 
proposition. That recommendation was 
formally agreed to by the board of esti- 
mate at its last meeting, on June 15. No 
action can now be taken on the telephone 
situation until the fall, for the reason 
that the board will adjourn for the sum- 
mer before the thirty days expire. 


Telephone Duplication. 

The New York Telephone Company has 
compiled a portfolio of advertisements, 
booklets and pamphlets issued by that 
company and the New York & New 
Jersey Telephone Company on the subject 
of telephone duplication, together with a 
few editorial comments. This portfolio 
is an interesting example of the extent to 
which advertising and publicity may be 
used to appeal to the public. Apart from 
the value to the company as a means of 
stating its case, the series of advertising 
is certainly one that, typographically, re- 
flects great credit upon those who have 
been responsible for its make-up; and 
much of its direct influence is due to the 


effectiveness of display which has been 
secured. 
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Electrostatic Separation of Copper 
Ores. 

An abstract is given here of a recent 
discussion of the use of the Blake electro- 
static ore separator on copper ores by 
W. G. Swart. With few exceptions, the cop- 
per minerals are conductive toward static 
electricity, though the silicates are the lea-t 
so. Up to the present time, however, no 
satisfactory work has been done with these 
ores, although laboratory work leads the 
author to believe that the case is not hope- 
less. The carbonates are not much bet- 
ter, though the pure materials are ordi- 
narily conductive enough to be separated 
readily from the silicious gangue. The 
oxide of copper is a conductor, so that if 
the silicates and the carbonates are oxi- 
dized they too may be easily separated. 
The compounds of copper with sulphur, 
arsenic and antimony are good conductors, 
and in certain deposits where these ores 
are partially oxidized they can easily be 
separated. The most interesting work of 
this kind has been done recently at the 
Lake Linden mill of the Calumet & Hecla 
Company, where a Blake separator was 
installed for experimental purposes. It 
was hoped that by this means copper could 
be saved from the jig tailings, but it was 
found that the saving was no better than 
that of the present wet method, and on 
account of the money invested in the appa- 
ratus for the latter system the idea was 
abandoned. In the same district there 
are, however, sandstone deposits which do 
not yield readily to the wet method, and 
these, it is thought, can be satisfactorily 
treated with the Blake machine. Some 
results are given of tests with sulphide 
ores, in which the amount of copper in 
the headings was 4.4 per cent, which was 
concentrated to thirty-nine per cent by 
means of the machine. A field for the 
electric separation is to be found in the 
arid regions where water for milling pur- 
poses is unavailable, for here, even though 
the results are no better than those which 
can be obtained by the wet process, the fact 
that water is not needed is a great advan- 
tage. Another application of electro- 
static separation is in the treatment of 
flue dust from the copper smelter, the fur- 
nace charge of which consists of copper 


and iron sulphides and oxides, the usual 
silica, lime and constituents of the charge. 
A desirable concentrate is obtained from 
this material, which enables the tailings 
to be discarded altogether, and relieves the 
furnace of about seventy per cent of the 
flue dust ordinarily returned. The three 
principal difficulties encountered in the 
work with the electrostatic separator are 
the insulation, the proper way of feeding, 
and the dust problem.—Mining Magazine 
(New York), June. 
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Conventions of the Master Car Builders’ Association and the American 
Railway Master Mechanics’ Association. 


T IS estimated that more than four 
thousand people attended the conven- 
tions of the Master Car Builders’ As- 

sociation and the Master Mechanics’ Asso- 
ciation at Atlantic City, N. J., last weck. 
The first of these, the Master Car Builders, 
were in session during the days of June 13, 
14 and 15. This session was opened by 
President Joseph Buker, following 
whom, the mayor of Atlantic City, Hon. 
F. P. Stoy, welcomed the members of 
the associations. The report of the presi- 
dent shows the association to have a total 
membership of 631 and a representation 
of 2,047,327 cars. 

The sessions were largely given up 
to open discussions inspired by the pa- 
pers present and nearly the whole realm 
included in car construction and opera- 
tion was covered. The following is a 
list of the officers elected to serve for the 
ensuing year: 

President, W. E. Fowler, Canadian Pa- 
cific. 

Vice-president, G. N. Dow, L. S. & M.S. 

Second vice-president, R. F. McKenna, 
Lackawanna. | 

Third vice-president, R. W. Burnett. 
Erie. 

Secretary, J. W. Taylor, Chicago, Ill. 

Treasurer, John Kirby. a 
Executive committee, J. F. Walsh, F. 
N. Hibbits, F. T. Hyndman. 

The sessions of the Master Mechanics’ 
meeting were held in the sun parlor at 
the ocean end of the steel pier on Mon- 
day, June 18. The session was opened 
by a prayer, following which the address 
of the president was delivered. Then the 
routine matters, such as the minutes of 
the last meeting, the reports of the secre- 
tary and treasurer and other matters were 
considered, following which appointments 
of committees were taken up. 

The first discussion was introduced hy 
Professor W. F. M. Goss on “Is Not a 
Boiler Pressure of 185 Pounds Better 
Than 200 Pounds for Locomotives?” 
Other discussions followed bearing on va- 
rious mechanical and practical questions 
pertaining to the mechanics of railway 
equipment and operations. On Wednes- 
day morning, a careful paper was present- 
ed on “Electricity on Steam Railroads.” 

Among the exhibitors and attendants 
were: the Crocker-Wheeler Company, 
Ampere, N. J., represented by Messrs. Ju- 


Atlantic City, N. J., June 13-20. 


lian Roe, manager Chicago office; Rodman 


Gilder, H. C. Petty, S. H. Russell, Jr., 
and L. Patteson. 

Allis-Chalmers Company, Milwaukee, 
represented by F. C. Randall, manager 
New York office; C. A. Tupper and Guy 
Shafer. 

American Vibrator Company, St. Louis, 
represented by F. B. Small. 

Brown Hoisting Machinery Company, 
Cleveland, J. P. Case, Richard Devens. 

Carborundum Company, Niagara Fails, 
N. Y., C. O. Taylor, E. J. Eames. 

Chicago Pneumatic Tool Company, Chi- 
cago, Ill. This company exhibited a line 
of storage batteries, electric drills, pneu- 
matic hammers, compressors, and other 
construction equipments. The company 
was represented by W. O. Duntley, J. F. 
Duntley, Thomas Aldcorn, Julius Keller, 
Jas. M. Towle, W. P. Pressinger, G. A. 
Barden, C. E. Walker, W. S. Keller, Wm. 
Curtis, W. H. Travers, B. H. Tripp, H. 
Keller, H. Hunter, H. E. Epley, Fred 
Severin, Julius Keller, Jr., R. Kimman, 
Chas. DeC. Aldcorn, Jas. L. Fannon. 

Cling Surface Company, Buffalo, Jos. 
E. Sherry, C. F. Chase. 

Consolidated Railway Electric Lighting 
and Equipment Company, New York, 
John T. Dickinson, Thos. Mount, P. Ken- 
nedy, W. M. Lalor, J. L. Watson. 

Dearborn Drug and Chemical Company, 
Chicago and New York, W. B. McVicker, 
Geo. R. Carr, G. F. Duemler, R. W. Frau- 
cis. 

Lincoln Electric Company, Cleveland, 
H. M. Hitchcock. 

Merritt & Company, Philadelphia, S. 
Morris, L. S. Engless. 

Morse Twist Drill and Machine Coin- 
pany, New Bedford, Mass., W. T. Read, 
F. D. Chalmers. 

Rushmore Dynamo Works, Plainfield, 
N. J., S. W. Rushmore, E. W. Poiner, J. 
Parent. 

Sauvage Safety Brake Company, New 
York, Fritz J. Frank, W. H. Sauvage, A. 
P. Smith, E. Burgess, C. F. Pierce, Win. 
J. Richardson. 

Sprague Electric Company, New York, 
represented by G. G. Connor, E. H. Wat- 
lington, A. E. Bradell, F. S. Douglas and 
A. C. Bakewell. 

Standard Paint Company, New York, 
represented by J. N. Richards, J. H. 
Thomas, E. C. Beckman, V. C. Dwyer and 
Paul M. Wade. 


Yale & Towne Manufacturing Com- 
pany, New York, represented by W. C. 
Bigelow and C. W. Beaver. . 

General Storage Battery Company, New 
York, represented by F. E. Boos and Rob- 
ert C. Shaal. 

Albert & J. M. Anderson Manufac- 
turing Company, Boston, represented by 
W. H. Woltman. 

Gould Storage Battery Company, New 
York, represented by Wm. S. Gould, vice- 
president, and George H. Milne. 

Mason Regulator Company, Boston, rep- 
resented by Frank A. Morrison. 

American Vibrator Company, St. Louie, 
represented by B. F. Small, J. O’Brien, R. 
V. Clark and A. B. Dabb. 

Electric Storage Battery Company, 
Philadelphia, represented by Chas. Bliz- 
ard, J. W. White, A. Adam and H. EF. 
Hunt. 

Wellman - Seaver- Morgan Company, 
Cleveland, represented by W. A. Stadel- 
man, A. S. Blanchard and Fred Stadel- 
man. 

Gould Coupler Company, New York, 
represented by Dr. C. W. Gould, Wm. S. 
Gould, George H. Milne, S. R. Fuller, Jr., 
and W. R. Richards. 

Bridgeport Brass Company, New York, 
represented by Edgar H. Bedell. 

The Westinghouse exhibits comprised 
the products of the Westinghouse Air 
Brake Company, the American Brake 
Company, the Westinghouse Automatic 
Air and Steel Coupler Company and the 
Westinghouse Electric and Manufacturing 
Company. The location of these head- 
quarters was at the far end of the steel 
pier. 

The Westinghouse Air Brake Company 
exhibited the new and old locomotive 
equipment arranged both for single engine 
and double heading. Also, it included an 
equipment for two seventy-five-car freight 
trains arranged in parallel. 

The Westinghouse Electric and Manu- 
facturing Company showed a full line cf 
arc Jamps for all current, also motors for 
use on alternating and direct currents for 
shop driving. A complete collection of 
Westinghouse current measuring instru- 
ments and other electrical apparatus ces- 
pecially adapted for use in railway shops 
was also shown. 

The entire exhibition was lighted by 
Cooper Hewitt mercury vapor lamps. 

The representatives of the Westinghouse 
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companies in attendance were the follow- 
ing: Westinghouse Air Brake Company, 
H. H. Westinghouse and J. F. Miller, vice- 
presidents; A. L. Humphrey, general man- 
ager; W. S. Bartholomew, Jos. R. Elli- 
cott, E. L. Adrean, T. A. Hedendahl, F. 
V. Green, S. G. Down, S. J. Kidder, F. 
T. Reese, S. D. Hutchins, W. V. Turner, 
C. C. Farmer, C. J. Olmsted, Arthur 
Johnson, Robert Burgess, C. P. Cass and 
Henry S. Mann. Westinghouse Automatic 
Air and Steam Coupler Company, N. F. 
Niederlander, president. American Air 
Brake Company, E. L. Adrean, vice-presi- 
dent and general manager. Westinghouse 
Electric and Manufacturing Company, E. 
M. Herr, vice-president; C. F. Street, H. 
Klinek, J. M. Barr, D. D. Pendleton and 
Charles Robbins. Associated interests, 
Frank S. Smith, O. H. Miller and J. C. 
McQuiston. 

The General Electric Company, Schen- 
ectady, N. Y., made an interesting exhibit 
and was well represented by J. R. Lovejoy, 
L. R. Pomeroy, C. C. Pierce, H. D. Hawks. 
A. W. Jones, J. J. Mahoney, F. A. Larkin. 
H. D. Tremper and F. H. Gale. 


<P> e—a 


Annual Meeting of the New York 
Electrical Society. 


The annual meeting of the New York 
Electrical Society for the election of of- 
ficers was held in the College Hall, Hotel 
Astor, June 13. The following ticket was 
elected : 

President—George Herbert Condict. 

_ Vice-presidents—Robert T. Lozier, Wal- 
ter F. Wells and P. G. Gossler. 

Secretary—George H. Guy. 

Treasurer—H. A. Sinclair. 

The report of the secretary showed that 
during the past season fifty-nine members 
were elected; the society lost two of its 
members by death, and thirty-two resigned. 
The total membership is 662. Although 
the report of the treasurer showed a work- 
ing deficit of $39.17 on February 1,—the 
end of the society’s fiscal year—the pres- 
ent condition of the finances promises well 
for a marked improvement in the budget 
of the coming season, 

Much interest was aroused by the an- 
nouncement that the officers of the society 
are hopeful of securing quarters in the 
United Engineering Building, so that the 
many advantages of that. edifice may be 


made available to the members of the so- 
ciety. 

After the business meeting there was 
a smoker. Excellent music was provided 
by the Eureka Trio. Among the speeches 
was a characteristic and witty recital of 
some of his experiences by Charles L. 
Eidlitz. An excellent collation was served, 


and the evening was voted a distinguished 
SUCCESS, 
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The San Francisco Service of the 
Western Union. 

The report of the San Francisco (Cal.) 
grand jury, scoring the officers of the 
Western Union Telegraph Company for 
alleged insufficiency of service during aud 
immediately after the fire, has been re- 
sented with a good deal of emphasis by 
President Robert C. Clowry, of the West- 
ern Union company. | 

“Our company,” Mr. Clowry says, “did 
more to help the stricken folk of San 
Francisco after the fire than any other 
company or corporation in my knowledge. 
This report upon the incompetency and 
alleged frauds practiced by the Western 
Union comes with a poor grace from tne 
people of San Francisco, concerning whose 
plight we furnished free bulletins to 23,000 
offices throughout the country during the 
progress of the fire. 

“Immediately upon the receipt of the 
first news of the earthquake this office 
gave notice that telegrams, money orders 
or any other telegraphic communicatione 
to the various relief bodies in San Fran- 
cisco would be received in any of the 
company’s offices and forwarded absolutely 
without charge. We also handled, and we 
are still handling, free of tolls, cables from 
Europe sent to San Francisco in reference 
to relief. 

“We accepted all messages on the strict 
reservation by the company that they 
would be subject to delay in delivery. 
The delay, we said, would be indeter- 
minable, knowing that with the removal 
of many thousands from their former ac- 
dresses and the congregation of others 
into relief camps the difficulty in locating 
individuals addressed by telegraph would 
be enormous; yet the public swamped our 
offices with telegrams. 

“A special permit from the War Depart- 
ment had to be obtained before our mæ- 
sengers could go to and fro on the guarded 
streets of San Francisco. Further, all of 
our lines within a radius of fifty miles of 
San Francisco were brought down by the 
earthquake, and, in some instances, the re- 
establishment of communication was not 
immediate. 

“When messages were delivered we 


found the utmost difficulty in locating 
those to whom they were consigned. The 
people of San Francisco were scattered 
in Oakland and adjacent cities to such 
an extent as to make their location almost 
prohibitive. We had to publish daily lists 
of undelivered telegrams and have the peo- 
ple call for them. A few messages filed 
from towns near San Francisco were 
mailed to that point, but telegrams from a 
distance were sent to the nearest central 


relay station possible and thence forward- 
ed by messenger.” 
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Outing of the Independent Electrical 
Contractors’ Association of 
Greater New York. 

The second annual outing and clambake 
of the Independent Electrical Contrac- 
tors’ Association of Greater New York will 
be held on July 7 at J. M. Donnelley’s 
Boulevard Hotel, College Point, Long 
Island, N. Y. The association is com- 
posed of several hundred electrical con- 
tractors. Special interest is being taken 
in the proposed athletics, and prizes will 
be awarded for bowling and to the win- 
ners of the baseball and other games. 

The Second Battery band, headed hy 
G. E. Fuller, will furnish music. 

The party will assemble at East Thirty- 
fourth street ferry, New York city, at 
12.30 P. M., where they will sail to Long 
Island City and board special trolley cars 
which will convey them direct to the hotel. 

The committee in charge is as follows: 
Frederick C. Schafer, A. Neuberger, B. 


Glidden, E. Christesen and C. Hagemeyer. 

The officers of the association are: 
President, T. Whitehead; vice-president, 
A. Neuberger; treasurer, F. C. Schafer; 
financial secretary, C. A. Christesen; rc- 
cording secretary, F. W. Cohn; sergeant- 
at-arms, B. Glidden. 


Meeting of the Illinois Electrical 
= Contractors’ Association. 

The Illinois Electrical Contractors’ As- 
sociation held its semi-annual convention 
at Rock Island, on June 9. A business 
meeting was held both morning and after- 
noon, and the banquet and informal meet- 
ing were held in the evening. 

At the afternoon session the following 
officers were elected : 

President—John T. Marron, Roes 
Island. 

Vice-president—F. B. Bolte, East St. 
Louis. 

Secretary—C. R. Krieder, Chicago. 

Treasurer—E. E. Gibson, Decatur. 

Directors—Henry Newgard, Chicago; 
Charles Stapp, Peoria; J. W. Tanner, Dan- 
ville. 


Delegate to National convention, Clevc- 
land, Ohio, July 18-20, John T. Marron. 
mee 
Report of Earnings of the Manila 
Electric Railroad and. Lighting 
Corporation. 

J.G. White & Company, operating man- 
agers for the Manila Electric Railroad and 
Lighting Corporation, report the earnings 
of that property for May, 1906, as fol- 
lows: Railway department: Gross ean- 
ings, $44,000; net earnings, $21,750. 
Light and power department: Gross earn- 
ings, $28,000; net earnings, $12,600. To- 
tal net earnings, $34,350. 

The earnings of the railway department 
for the week ending June 7 were $10,700. 
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THE EDISON SYSTEM OF SOUTHERN 
CALIFORNIA.' 


BY R. H. BALLARD. 


From the spring of 1895 to the spring 
of 1896 there was operated, first just 
outside of the city limits of Los Angeles, 
and later just inside (by reason of the 
extension of the corporate limits of the 
city), what might be called a miniature 
electric lighting plant. During this lime 
efforts were being constantly made to se- 
cure a regular city franchise for this 
plant, but not until the spring of 1896 
was this accomplished; at that time, after 
a franchise had been twice refused, an 
old one turned up and was promptly pur- 
chased by the owners of this little plant. 
This franchise had never been used and 
would lapse in just two weeks’ time un- 
less light were furnished to the City Hall. 
By an almost superhuman effort, and with 
the assistance of one of the street railway 
companies (on whose poles lighting wires 
were strung), one cluster of lights was 
turned on in the City Hall on the night 
before the day on which the franchise 
would have lapsed. Thereupon the West 
Side Lighting Company was incorporated, 
with a capitalization of $500,000 and an 
authorized bond issue of $300,000, and 
the more serious troubles of finance and 
the securing of business began, as the fight 
was then against a financially and politi- 
cally well-entrenched company. The legal- 
ity of the franchise was attacked, rates 
were cut, obstacles were put in the way of 
financing, and other troubles, large and 
small, constantly appearing, the building 
up of the business was no small task. The 
fight was carried on fiercely, but on ac- 
count of the never-despair attitude of the 
West Side lighting people a foothold was 
secured. Later a third company entered 
the field and the fight was reopened, this 
time on a three-cornered basis, in a more 
severe manner than the original one. 

The wonderful growth of Southern 
California has helped materially in build- 
ing up the present extensive system from 
this small beginning, and with the care- 
ful handling of the business, from a finan- 
cial and operating standpoint, capital was 
interested in sufficient amounts to take 
care of the increasing business and to 
acquire many other properties by purchase 
and consolidation. In the ten short years 
between 1896 and 1906, the business has 
expanded to such an extent that at present 
electric current is being furnished to twen- 
ty-two separate cities and towns and gas 

to eleven. All of the properties have been 


1 Paper read before the National Electric Light Asso- 


ciation, at Atlantic City, N. J., June 8,—Abridged. 
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consolidated into the present Edison 
Electric Company, with a capital of $10,- 
000,000 and an authorized bond issue in 
the same amount. 
THE WATER-POWER BEGINNING. 

One of the companies taken over by the 
Edison Electric Company through con- 
solidation was the Redlands Electric Light 
and Power Company, which was organized 
in July, 1892. At that time electric trans- 
mission of power was certainly in its in- 
fancy, if it could be said to have been born. 
The market demand for this power was so 
located as to render necessary the installa- 
tion of a plant capable of transmitting 
power varying distances of from five to 
twenty miles, and equally well adapted 
for use in incandescent lighting, arc light- 
ing and alternating-current motor service. 
The directors of the Redlands company 
were informed by their engineer that to 
make the plant a commercial success they 
should install a tri-phase system then in 
experimental use in Tivoli, near Rome. 
The first attempt to get the large manu- 
facturing corporations to bid on this type 
of apparatus was unsuccessful, all claim- 
ing that the idea was too far in advance 
of practice for them to undertake it; but 
after a number of months’ correspondence 
the General Electric and Westinghouse 
companies were induced to bid on specifi- 
cations drawn by the Redlands engineer, 
and the apparatus was finally built by the 


General Electric Company. This plant, . 


which goes under the title of “Mill Creek 
No. 1,” on the Edison system, began op- 
eration in October, 1893, and is still in 
regular daily use, operating in synchro- 
nism with all water power and steam 
plants on the Edison system. As a legacy 


from this first plant, the company has still 


in use the first tri-phase generator, the 
first synchronous motor and the first in- 
duction motor ever put into commercial 
use by the General Electric Company. 
The development of high-head water 
power on the Pacific slope in 1892 was 


in as experimental a condition as the trans- 


mission of electric power, and the pro- 
moters of the Redlands company installed 
their plant at the head of the valley with- 
out entering the cañon, as has since been 
the Edison company’s universal custom. 
The power was generated by diverting the 
stream of Mill creek into a steel pipe thir- 
ty inches inside diameter, 7,250 feet long 
and having a pressure head of 360 feet. 
Later, this pipe was extended 3,000 feet 
further up the valley to the mouth of the 
cañon, giving a total net available head of 
510 feet, under which the plant 1s now op- 
erating. 

Three 250-kilowatt generators were fi- 
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nally installed in this station, current 
being generated at 2,200 volts stepped up 
through transformers to 10,000 volts, and 
transmitted to Riverside, a distance of 
twenty-eight miles, taps being made from 
Redlands and Highlands from the same 
line. Later, the voltage was raised tn 
33,000. The appliances, both hydraulic 
and electric, in use at that time were ex- 
tremely crude as compared with the highly 
specialized types of construction in use 
to-day, and naturally the difficulties to be 
overcome were, numerous. Nevertheless, 
while the plant is not as efficient as other 
plants on our system, it has furnished 
us in the past and is still furnishing us 
with a considerable amount of power, and 
since the first experimental stage was over, 
the cost of operation and maintenance of 
the plant has been small. 
LATER POWER DEVELOPMENT. 

While the development of a market for 
the power from the Mill Creek No. 1 plant 
was slow, each year showed the possibilities 
of electric power transmission, and in 1896 
surveys were begun for the construction 
of a water-power plant in the Santa Ana 
canon, using the water of Santa Ana river, 
on the other side of the mountains in 
which the Mill creek plant is located. It 
was expected that the plant would trans- 
mit approximately 4,000 kilowatts to Los 
Angeles, a distance of eighty miles. This 
plant was subsequently built and began 
operation in 1898, being what is now 
termed “Santa Ana River No. 1” plant 
of the Edison system. The type of hy- 
dravlic construction since adopted by the 
company was first used in this plant. 
Water is conveyed through a series of 


tunnels along the cafion walls, on a grade 


of approximately ten feet to the mile, to 
the head of a pressure main consisting of 
two steel pipes, each thirty inches inside 
diameter, 2,200 feet long, with a net ef- 
fective head of 728 feet. The effectiveness 
of this type of construction has been thor- 
oughly demonstrated by the fact that since 
the water has been turned into the tunnels 
it has never been turned off for any fault 
of the canal system, nor has any money 
whatever been expended thereon for re- 
pairs. The total length of canal line is 
approximately three miles, three-fourths 
of the way being driven through solid 
granite mountains. There are four three- 
phase, 750-kilowatt generators installed 
and the current is stepped up through air- 
blast transformers to 33,000 volts. 

The growth of the business necessitat- 
ing additional power, during the succeed- 
ing years several plants were constructed 
in the immediate vicinity of the first 
installations. Proceeding up the Mill creek 
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stream, the No. 2 plant, with a canal line 
of three and one-half miles, a water head 
of 620 feet and a capacity of 750 kilo- 
watts, was the next plant put in opera- 
tion. 

“Mill Creek No. 3” was next construct- 
ed, with 1,960 feet head, seven miles of 
canal and a capacity of 3,000 kilowatts. 

Then followed “Santa Ana River No. 
2” and “Lytle Creek” plants, both having 
560 feet head and capacity of 2,000 and 
1,000 kilowatts respectively. The current 
is stepped up from all of these plants to 
33,000 volts. 

The total capacity of the six plants fig- 
ures 10,500 kilowatts. 

TRANSMISSION SYSTEM. 

Everything on the system is connected 
in “Y” with the neutral grounded through 
two circuits of No. 0 hard-drawn copper 
wire. Some of the plants are located five 
or six miles from the main line. Plants 
are also on extreme ends. 

The pole.line carries two circuits of No. 
0 copper a distance of about eighty miles 
to Los Angeles. 

Substations are installed all along the 
line, in which the current is transformed 
and sent out on different circuits of 2,200, 
10,000 and 15,000 volts. From the gen- 
eral distributing station in Los Angeles 
circuits are sent out to various substations 
located in and around the several beach 
towns, consequently we are delivering pow- 
er from the mountains over a distance of 
129 miles, almost in a straight line to 
the ocean, with numerous branches all 
along the line. The present transmission 
line figures a total length in 33,000 volts 
of 110 miles; in double circuit 10,000 and 
15,000-volt transmission, 300 miles, and 
the 2,200-volt distributing systems in the 
several towns in which we are operating 
aggregate 750 miles. A great many difli- 
culties have been encountered and over- 
come in perfecting this transmission sys- 
tem, an important one being the great dis- 
tance we are from centres of manufacture. 
The growth of the business has been so 
rapid that it has seemed physically im- 
possible to estimate the needs quite far 
enough ahead. This growth may in a way 
be noted from the fact that last year the 
peak load of the entire system increased 
ninety-four per cent over the peak load 
of the previous year. Insulator troubles 
have come up more or less frequently; an 
insulator good for 35,000 volts in the 
mountains would not stand up at 15,000 
volts on the coast. 

STEAM PLANTS. 

In the general Los Angeles distributing 
station is installed 4,000 kilowatts in 
steam turbines, and we are just now in- 
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stalling an additional unit of 7,500 kilo- 
watts, making a total of 11,500 kilo- 
watts for the station. These machines 
have proven good for a fifty per cent over- 
load. The installation at this station is 
of the very best, comprising remote control 
switchboard, motor driven switches, all 
concrete construction, and provision has 
been made for the distribution of 2,200 
and 15,000-volt circuits and for the receiv- 
ing of incoming circuits from the power 
plants, 33,000 and 66,000 volts. The 66,- 
000-volt lines will be those of our new 20,- 
Q00-kilowatt Kern river plant, which is 
nearing completion. In other parts of the 
system there are installed a number of 
small units feeding into the general trans- 
mission line, whose aggregate rated capaci- 
ty is 4,000 kilowatts, good for some over- 
load. All of the steam equipment is used 
as auxiliary for helping over the peak and 
tor reserve in case of shorts or break- 
downs along the line. 
GENERAL OPERATING CONDITIONS. 

The six hydraulic and seven steam 
plants, varying from an ordinary, old- 
tashioned Wheelock simple engine to a 
Curtis turbine, are run in multiple, feed- 
ing into the one general transmission sys- 
tem. A great many comments have been 
made and some wonderment expressed 
upon the surety of our service, operating 
under these conditions, but no serious dis- 
advantages have so far been experienced. 

The speed of the hydraulic plants is set 
at two per cent above normal, which guar- 
antees their handling maximum load be- 
fore any steam plants that are floating on 
the line cut in. 

From six in the morning until midnigit 
one of the 2,000-kilowatt turbines at Los 
Angeles is rotated as a motor, for the pur- 
pose of correcting the power-factor, and 
to cut in in case of trouble. 

The success of this multiple operation 
depends first on the proper construction 
of the plants, and then on a thorough or- 
ganization of the working forces, with 
fixed rules to govern fixed conditions. All 
stations are interconnected with a private 
telephone system. 

The natural trend of the country sug- 
gests high-head power plants, as the 
streams, while containing comparatively 
small amounts of water, have natural falls 
of from 200 to 300 feet to the mile. All 
of these plants are as noted, high-head, but 
having in operation the Mill Creek No. 3 
plant with its 1,960 feet fall, the lesser 
ones suffer in comparison. 

Other than the use of extra care in de- 
vices at the intake for straining out all 
solid matter, the operation of a plant with 
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840 pounds pressure does not differ ma- 
terially from that of 300 pounds pressure. 
When we consider that the spouting ve- 
locity of the water discharging through the 
pipe line of the No. 3 plant is 22,000 
feet per minute, the necessity for this ex- 
treme care is apparent. 

The low cost of operating water-power 
plants and the all-day load picked up in 
the vast area covered by the lines by rea- 
son of our ability to furnish power on 
very low rates, more than justify the ex- 
tra investment in steam plants to insure 
the day service and carry the lighting load 
over the peak. 

In many respects Southern California 
may be considered an ideal country for 
electric transmission and distribution. 


There is no doubt that the comparative - 


freedom from windstorms, frost and sleet, 
with certain atmospheric conditions, helps 
materially. At the same time, there are 
few places in America where within a dis- 
tance of twenty miles energy will be pass- 
ing over lines enveloped in a snowstorm 
and through orchards covered with orange 
blossoms and surrounded with roses. 
KERN RIVER. 

Work is rapidly nearing completion on 
our first Kern river plant, designed to 
gencrate 20,000 kilowatts and transmit 
same at 75,000 volts a distance of 120 
miles to Los Angeles receiving station. It 
is expected that within a few weeks the 
plant will be in operation. In this plant 
the hydraulic construction work consists 
of a masonry dam thirty-six feet high, 
anchored on bed rock, which forms a small 
lake or settling basin from which the 
water is turned into the canal, the flow 
being regulated by gates operated hydraul- 
ically. The canal consists of a series of 
nineteen tunnels eight and one-half miles 
in length, nine feet by nine feet im 
cross-sections, drilled through solid gran- 
ite and lined along either side with a ce- 
ment wall six inches in thickness, smoothly 
plastered and troweled, to give increased 
carrying capacity. These tunnels have 8 
grade of 6.8 feet per mile and a water- 
carrying capacity of 450 second-feet. The 
water is discharged from the end of the 
tunnel into a small forebay to which 18 
connected the intake of the pressure maln. 
The pressure main consists of a circular 
inclined tunnel, having a slope of approx!- 
mately seventy-six degrees to a point 200 
feet from the power-house, where it 
changes to the same grade as the canal. 
This inclined tunnel has a riveted steel 
lining, 7.5 feet interior diameter, solidly 
backed with concrete between the lining 
and the outer walls of the tunnel. The 
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lining terminates where it leaves the tun- 
nel at its lower end in ten branch pipes 
necessary for delivering water to the four 
generators and two exciters, under a net 
effective head of 865 feet. 

In the concrete power-house will be in- 
stalled four 5,000-kilowatt rated capacity, 
tri-phase generators, with extended shaft, 
carrying on each end one water-wheel. The 
combined output of the two wheels at each 
generator is 10,750 horse-power, capable 
of delivering from generator to switch- 
board a fifty per cent overload of the rated 
capacity of each generator. In addition 
there are two exciters, each 250 kilowatts 
rated capacity, equipped with water- 
wheels. The four banks of transformers 
will step the current up from 2,400 to 
75,000 volts. 

The 120-mile transmission line consists 
of a line of steel towers designed to carry 
three circuits of No. 0000 wire erected 
on a private right-of-way 100 fcet wide. 
The two circuits will be used to carry 
the output of this first plant, the third to 
be strung later for carrying the output of 
a second plant immediately above the one 
now approaching completion. 

The wide right-of-way will permit of the 
erection of an additional line of towers to 
transmit the output of other proposed 
plants on the Kern and Kings rivers. 

The towers are constructed of angle 
iron, being twelve feet square at the base 
and varying in height from thirty to sixty 
feet, according to the nature of the coun- 
try traversed. Both cross-arms are of 
ten-inch channel iron, the upper one being 
twenty-four feet long and the lower one 
eighteen feet. These towers are spaced, 
on an average. 700 feet apart on the level, 
and vary from that distance to 300 feet 
in hilly country. They are designed to 
stand the greatest strain that can be put 
upon them, and are both strong and grace- 
ful in appearance. 

FUTURE POWER PLANTS. 

The plans of the company contemplate 
the eventual construction along the Kern 
river of four water-power plants, in addi- 
tion to the one now approaching comple- 
tion. These plants are numbered on our 
records in order proceeding up the canon, 
and with the several intervals between the 
intake of one plant and the power-house 
of the one above it, the plants will utilize 
the fall of the river for about eighty miles. 
The water head will vary from 340 to 
1.200 feet, and will give a total output 
of 50,000 kilowatts at the ordinary low- 
water flow of the stream. The type of 
construction adopted for the No. 1 plant, 
with slight variations to meet the condi- 
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tions of each particular plant, will be 
carried on throughout the work. 

In addition to the Kern river, the com- 
pany controls water rights, on which some 
little work has been done for an extensive 
system of water-power plants on Kings 
river, and other smaller plants on the 
Santa Ana river. After the completion of 
the Kern river plants it is probable that 
work will be proceeded with on these 
plants, and an additional capacity of near- 
ly 60,000 kilowatts added to the system. 
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BOOK REVIEW. 


“Report of the Electric Railway Test Com- 
mission to the President of the Louisiana 
Purchase Exposition.” New York. McGraw 
Publishing Company. Cloth. 622 pages. 
6% by 9% inches. 212 illustrations. Sup- 
plied by the ELEcTRICAL REVIEW at $6. 


This volume constitutes the report of 
the Electric Railway. Test Commission, 
which was appointed during the Louisiana 
Purchase Exposition to take advantage of 
the large number of exhibits of electric 
railway apparatus at the exposition and to 
conduct tests and thus obtain a large 
amount of valuable engineering data. Rec- 
ognizing this opportunity, the officials of 
the exposition appointed a commission to 
plan and supervise the work. This com- 
mission consisted of members selected from 
all branches of electric railway industry, 
and was made up of the following men: 
James G. White, H. H. Vreeland, J. H. 
McGraw, W. J. Wilgus and George F. Mc- 
Culloch. The commission appointed an 
executive committee consisting of Profes- 
sor W. E. Goldsborough, chief of the de- 
partment of electricity of the exposition, 
and three superintendents—Messrs. H. H. 
Norris, B. V. Swenson and H. T. Plumb. 
The executive committee planned and car- 
ried out the tests, being assisted in this 
work by a corps of twenty-two men select- 
ed from the graduates of a number of 
universities. The commission decided to 
ask the cooperation, during the tests, of 
the American Street Railway Association. 
An invitation was sent and accepted, and 
several advisory and engineering commit- 
tees were appointed, consisting of men well 
known in clectric railway engineering. The 
work of the commission was materially as- 
sisted by the cooperation of the standard- 
ization laboratory of the United States 
Bureau of Standards in St. Louis, where 
the instruments used in the work were 
calibrated. The tests made at St. Louis 
extended over a period of five months, 
beginning about the middle of June. They 
include service, acceleration and braking 
tests on single and double-truck city cars, 
tests of a compressor station of a storage 
air system of car braking, tests of a stor- 
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age battery locomotive for industrial pur- 
poses, determination of alternating-current 
losses in steel rails, and other steel and 
iron sections, and alternating-current loss- 
es in the track. In addition to these tests 
a series of service and acceleration and 
braking tests was made on an interurban 
car, on five miles of street track of the 
Indiana Union Traction Company’s sys- 
tem. These tests were followed up by air 
and train resistance tests on a specially 
constructed air-pressure dynamometer car 
designed by the executive committee. Dur- 
ing the latter tests data showing the effect 
of air pressure on vestibules and car bodies 
were obtained for speeds varying from 
twenty-five to seventy miles an hour, ves- 
tibules of different shapes being used dur- 
ing the tests. These tests showed very 
forcibly the large reduction which may be 
made in the power required to run the car 
by properly designing the front and rear 
vestibules. The report is divided into seven 
parts, part one being an introduction to 
the work. This introduction contains the 
suggested tests, as submitted to the com- 
mission by the various advisory commit- 
tees. Part two gives the results of service 
tests of electric cars. It contains four 
chapters, the first being a general treat- 
ment of the subject and a description of 
the apparatus used. Chapter ii gives re- 
sults of tests on the single-truck car, chap- 
ter iii of the double-truck car and chapter 
iv tests of an interurban car. Part three 
of the report deals with acceleration tests 
of cars, the types of car tested being a 
single-truck city car and an interurban 
car. Part four deals with the braking 
problem, and gives the results of tests of a 
storage air system of braking, braking 
tests on the double-truck city car equipped 
with air brakes, braking tests on an inter- 
urban car with air brakes, and braking 
tests on a single-truck city car equipped 
with magnetic brakes. Part five gives the 
results of tests of the storage battery indus- 
trial locomotive. Part six takes up the 
tests of alternating-current losses in iron 
and steel and in the track. Part seven 
deals with train resistance tests, the tests 
being made first with an ordinary interur- 
ban car, and then with the special test car 
Louisiana. Two appendices are included 
in the volume, the first giving general data 
relating to electric cars, and the latter 
acknowledgments to the various compa- 
nies and institutions which cooperated in 
the work. The expense of the tests amount- 
ed to about $10,000, which was subscribed 
by the various individuals and electric rail- 
way companies interested. 
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THE AGITATION FOR MUNICIPAL OWN- 
ERSHIP IN THE UNITED STATES—ITS 
ORIGIN, MEANING AND PROPER 
TRBATMENT.?' 


BY EVERETT W. BURDETT. 


A spirit of unrest and discontent is 
abroad in the world. Although men are 
better off to-day than they ever were be- 
fore, and industrial conditions are su- 
perior to any known in history, the masses 
and the working classes are arrayed against 
capital, and in some instances against the 
social order. 

Great accumulations of wealth in the 
hands of a few, generally employed in 
corporate organizations, have so abused 
the privileges which wealth and organiza- 
tions put at their disposal that the aver- 
age citizen is disgruntled and inclined to 
demand a change of some kind which will 
tend to remove the inequalities of which 
he deems himself the victim. In short, 
a great socialistic agitation is upon us, 
which may result in far-reaching economic 
changes. Capital looks aghast at the 
armies of labor which are arrayed against 
it, and the working classes view the fur- 
ther accumulation of wealth and exten- 
sion of corporation activities as a menace 
to their welfare. Socialistic doctrines are 
finding new adherents, and the professional 
agitator is winning new recruits. 

To the forces which are professedly and 
violently socialistic have been added large 
numbers of persons, many well-intention- 
ed, who, without consciously adopting the 
doctrines of socialism, are giving public 
affairs a decided impetus in that direction. 
They have seen great railroads exposed 
in giving secret rebates, which have en- 
riched their recipients and impoverished 
the unfavored shipper. They have seen 
them employed to suppress competition 
in the products of the soil and the neces- 
sities of daily life. They have thus beheld 
the great highways of travel and of traffic, 
which ought to be open upon the same 
terms to all alike, turned into royal roads 
to riches for some and direct lines to the 
poorhouse for others. 

They have witnessed enormous accumu- 
lations of cash and securities, in the coffers 
of life insurance companies, rightfully be- 
longing to policy-holders and their bene- 
ficiaries, become, in the hands of corporate 
officials drunk with financial power and 
unchecked by adequate supervision or con- 
trol, enormous corruption funds for any 
uses to which the whims of their managers 
may see ‘fit. to put them. Inflations of 
corporate capital, by consolidations and 
otherwise, to amounts which fairly stag- 
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ger the imagination, and which a few years 
ago were not even dreamed of, have been 
made for no good purpose, but solely to 
enable promoters, bankers and speculators 
to make enormous initial profits, result- 
ing in grievous additions to the perma- 
nent burdens, already heavy, under which 
the consumer and the general public must 
stagger for indefinite periods. 

Necessary provisions of law for the rais- 
ing of public revenues and a reasonable 
protection of American labor and capital 
from foreign competitions have, in many 
instances, been perverted for the unreas- 
onable enrichment of the few at the undue 
expense of the many. 

Corporate power has, in too many cases, 
been used to exact high prices for poor 
service, to secure enormous returns on fic- 
titious capital, to pay extravagant sala- 
ries and support wasteful expenditures, to 
secure legislation to enrich the few at the 
expense of the many,—in short to further 
the interests of those wielding the power, 
to the detriment and destruction of those 
upon whom it has been exercised. 

Forgetting the beneficent results which 
have been obtained only through the ac- 
cumulation of great wealth derived from 
corporate organizations, the dissatisfied 
citizen sees only the abuses of financial and 
corporate power of which he has been, 
or imagines himself to be, the victim. The 
very word “corporation” has come to have 
an opprobrium of its own. 

And yet, of course, this wholesale dis- 
trust and condemnation of wealth and 
corporate power is unreasonable. It loses 
sight of the fact that we are unable to as- 
sert from what other source the people at 
large would have derived the blessings 
which have come from the establishment 
and maintenance of the almost countless 
hospitals, libraries, colleges, parks, mu- 
seums and special funds for the encourage- 
ment of learning, the promotion of science, 
the reward of courage and endeavor, and 
the various other beneficent uses for which 
they have been established and maintained 
by private wealth, largely derived from 
corporations. They forget that it has-been 
only by the uniting of the funds of the 
rich and the savings of the poor in cor- 
porate organizations that the country has 
been developed by the establishment and 
exploitation of numberless forms of indus- 
trial enterprises, which have given employ- 
ment to labor, activity and volume to trade, 
and a market for all the products of our 
soil and all the talents of our people, 

In electrical enterprises the central sta- 
tion electric hghting investment alone al- 
ready aggregates 700 million dollars, in- 
volving an annual operating expense of 
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nearly or quite 100 millions, distributed 
among all classes of workmen and through 
every artery of trade. The census reports 
show that in the single year 1904 there 
was an output of new electrical apparatus 
of the value of more than 150 millions. 
There are nearly 5,000 central electric 
lighting stations. There are 23,000 miles 
of electric railway, carrying each year over 
5,000 million passengers. A network of 
nearly 300,000 miles of steam railroad 
gridirons the country, transporting up- 
ward of 750 million passengers annually. 
Spoken words are transmitted through 


more than five million miles of wire, by 


the use of more than three million tele- 
phones, by which more than 5,000 million 
messages are transmitted yearly. 

All these wonders we owe to our cor- 
porations. They have given free play to 
the enterprise and individual energy of 
our people, and have made that enterprise 
and energy vastly more powerful and ef- 
fective than it otherwise could possibly 
have been. They have enabled the man 
of small means to do a part of the world’s 
work by joining his savings with the capi- 
tal of his wealthier neighbor. They have 
encouraged thrift and the spirit of in- 
vestment. They have advanced civiliza- 
tion and brought to every man’s door the 
diversified products of our own and other 
countries. 

And it has been, not the organizers, 
managers and stockholders of these enter- 
prises who have chiefly benefited by them, 
but the general public. It is unquestion- 
ably the fact that the public at large have, 
upon the whole, obtained vastly greater 
benefits from corporate enterprises than 
have those whose money has made them 
possible. 

A glance at the net divisible incomes 
earned and the dividends paid by the elec- 
trical public-service corporations of the 
United States, contrasted with the char- 
acter and extent of the service rendered 
by them to the public, will furnish ample 
demonstration of this assertion. Take the 
State of Massachusetts, for example; it 
has ninety-eight electric railways, operat- 
ing 2,688 miles of track, transporting over 
500 million passengers by the use of 7.341 
cars. Only about one-third of them paid 
a dividend in 1905. Sixty-three paid’ no 
dividends at all, while the other thirty- 
five paid from two to ten per cent, with 
an average dividend of four and one-half 
per cent, which, if applied to all the com- 
panics in operation, would have yielded 
an average dividend of less than two and 
one-half per cent. At the same time these 
companies paid into the public treasury 
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in the form of taxes nearly two million 
dollars. 

In the same year there were in Massa- 
chusetts fifty-eight strictly electric light- 
ing companies, only about one-third of 
which paid any dividends whatever. The 
dividends paid ranged from four to ten 
per cent. These companies paid into the 
public treasury in the form of taxes nearly 
$600,000. It thus appears that the tax- 
gatherer, the employé and the general 
public have each and all reaped rewards 
vastly greater than have been realized by 
the stockholders in these enterprises. But, 
fortunately, the conditions are improving ; 
and even the disappointed investor begins 
to realize some reward for his courage in 
establishing and developing these indus- 
tries. All tendencies are in the right in- 
stead of in the wrong direction, and are 
constantly diminishing the necessity, if it 
ever existed, of a change from private 
to public ownership. 

But notwithstanding these improve- 
ments along all desirable lines of progress, 
I attribute the existing widespread agi- 
tation for the municipal ownership and op- 
eration of public utilities very largely to 
the influence upon the popular mind of 
the widespread dissatisfaction and resent- 
ment occasioned by the abuses of great 
wealth and corporate facilities, to which I 
have referred. 

The politician, whatever his faults, can 
at least lay claim to a knowledge of human 
nature,—at any rate, that kind of unedu- 
cated human nature to which he princi- 
pally appeals. He is therefore quick to 
seize upon the inevitable deficiencies in 
existing public services as an object of his 
disinterested criticism, and to make the 
most of them for his patriotic purposes. 
He it is, therefore, who is found preaching 
the beauties of municipal ownership in sea- 
son and out of season, pointing out how 
wretchedly the responsible people now in 
control of quasi-public utilities are man- 
aging them, as compared with the ideal 
conditions which would prevail if he and 
his like were put in charge of them. 

In pointing out the fallacy of adopting 
municipal ownership in this country on 
the strength of its alleged success abroad, 
the first thing which is to be suggested is 
the danger which always lies in the off- 
hand adoption of foreign methods, laws 
or practices in another country. It can 
seldom be done successfully. Differences 
in political, economic or social conditions 
almost always exist which render the 
transplanting of the laws, customs or 
methods of one country into another inex- 
pedient. 
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As contrasted with American municipal 
service, that abroad is less political and 
more business-like in its character, more 
certain in its tenure, more continuous in 
its service and more disinterested in its 
activities. Its desirable features are not 
only secured and protected by law, but 
are demanded by public sentiment. While 
the raw material is perhaps as good or 
better in the United States than in the 
European cities, it is handicapped in its 
efficiency by ite political character and 


the uncertainty of its tenure. The Ameri- — 


can municipal servant never knows how 
long he is to be permitted to hold his place 
and is subject to constant changes in pol- 
icy and supervision. The only thing he 
can be reasonably sure of is that his head 
will ultimately drop into the basket. This 
system, for system it has come to be, may 
perhaps prevent dry rot and some of the 
evils of bureaucracy, but it is at the ex- 
pense of efficient public service. 

Time does not permit, and perhaps the 
occasion does not warrant, a careful or 
detailed statement of the particulars in 
which municipal ownership in Great Brit- 
ain can be reasonably claimed to be a 
failure. A brief statement without argu- 
ments must suffice. 

In the first place, it certainly has not 
resulted in any great financial profit. Of- 
ficial returns for the electric lighting un- 
dertakings of the kingdom to December 
31, 1904, show that less than fifty-eight 
per cent of 182 municipal undertakings 
showed a profit, which averaged only about 
$4,000 for each undertaking, while ninety- 
two per cent of sixty-six private enter- 
prises showed a profit, amounting on an 
average to more than $45,000 for each 
plant. 

But the financial results are to my mind 
by no means the most satisfactory tests of 
the success or failure of municipal supply. 
If in all other important respecte the re- 
sults were favorable, a small profit or even 
an average loss might not condemn the 
enterprises. But when we find that what- 
ever success has been attained has been 
accompanied with other results of the most 
baneful character, it may be well claimed 
that as was recently said by the London 
Standard, one of the most responsible of 
English journals, “municipal trading is a 
thing which, except in very rare instances, 
stands self-condemned.” 

That private enterprise can accomplish 
as good or better results than the public 
authorities in the field of the electric light 
and power, even in England, is amply 
demonstrated by the results in the cases 
(which are very few) where private en- 
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terprises have been allowed to operate un- 
der substantially the same legal conditions 
as the public plants. If tested by the in- 
disputably sound economic proposition 
that the character of a public service is 
to be judged of by its extent quite as 
much as by its cost, British municipal- 
ities have woefully failed in the experi- 
ment of furnishing artificial light and 
power to their inhabitants. The five 
Scotch and English cities of Glasgow, 
Edinburgh, Manchester, Leeds and Bir- 
mingham combined have a smaller num- 
ber of lamps installed than the single city 
of Chicago, not more than half as many 
as the city of New York, and barely more 
than the city of Boston, while their com- 
bined populations are considerably in ex- 
cess of that of New York, about a million 
more than that of Chicago and five times 
more than that of Boston. If, as is indis- 
putable, it is better service to supply 
100,000 people in a given area with gas 
or electric light at a given price per unit 
than to supply half that number of people 
at half the price assumed, the British 
municipalities can lay no claim to success 
in the exploitation and prosecution of the 
business of public lighting. 

But in one respect municipal ownership 
in Great Britain has been worse than a 
failure—it has been a calamity. Owing 
to the restrictive character of the laws; 
particularly the Electric Lighting Acts 
of 1882 and 1888 and the Tramways Act 
of 1870, the electrical industry in Great 
Britain has been hampered and restricted 
to such an extent as to make the showing 
lamentable. So serious had this become 
in 1902 that the council of the Institu- 
tion of Electrical Engineers of England 
appointed a committee to “determine 
whether they can recommend the council 
to take an action, and if so, what action, 
that would assist the industry.” After a 
most elaborate investigation and the tak- 
ing of much testimony, the committee of 
the council resolved: “That, notwithstand- 
ing that our countrymen have been among 
the first in inventive genius in electrical 
science, its development in the United 
Kingdom is a backward condition, as 
compared with other countries, in respect 
of practical application to the industrial 
and social requirements of the nation.” 
And this result was attributable princi- 
pally to the operation of laws expressly de- 
signed to encourage municipal and dis- 
courage private enterprise. 

The committee of the council of the In- 
stitution of Electrical Engineers expressly 
attributed the unsatisfactory results to the 
“restrictive character of the legislation 
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governing the initiation and development 
of electric power and traction undertak- 
ings and the power of obstruction granted 
to local authorities,” which they alleged 
to be the “essential difference between the 
clectrical industry as it exists in the king- 
dom and as it exists abroad.” 

Without pausing to refer to the increase 
of municipal debts and taxes, or the great 
argumentation of the army of municipal 
emplovés which have attended the de- 
velopment of municipal ownership in 
Great Britain and which have led many of 
its most thoughtful and patriotic citizens 
to regret the extent to which the practice 
has been carried and to attempt to restrict 
its further development, sufficient other- 
wise, appears to justify the conclusion 
that so far as municipal ownership and 
operation have been successful in Great 
Britain, that success has not been of such 
a character as to justify its being used as 
an argument for the trying of the ex- 
periment in this country. 

Having attempted to state the origin, 
meaning and present status of the agita- 
tion for municipal ownership of public 
utilities in this country, I will endeavor 
in the few minutes left at my disposal to 
give in outline my idea as to the proper 
treatment of it. 

The remedy for existing conditions must 
come from both within and without. The 
companies interested, the public authori- 
ties and the public at large must each 
contribute to the solution of the problem. 
None of them can or will be wholly effect- 
ive without the others. Human nature is 
such that it can not be trusted to regen- 
erate itself, public clamor is frequently 
ineffective, while enactments of the legis- 
lature can not accomplish all that 1s de- 
sired. 

In the first place, the companies en- 
gaged in furnishing public services must, 
in their own interests, strive more and 
more to give good service at fair rates. 
While thev can not all avail themselves 
of the advantages of the legal so-called 
“sliding scales,” they can hope for the 
best results only along the line of the 
theory of the sliding scale. In my judg- 
ment, the time has gone by, if it ever 
was, when extortionate rates and wretched 
service will promote the interests of the 
corporations. He who serves the public 
hest serves his company best. Patience 
and a spirit of conciliation, and a real 
desire to increase facilities and reduce 
charges as rapidly as consistent with such 
management, will ultimately bring their 
rewards in the form of increased earnings 
and larger dividends. And when the pub- 
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lic, in any given community, comes to see 
that, notwithstanding the mouthings of 
the demagogue and the agitator, it is being 
fairly treated by the corporations, its ob- 
jections to large and increasing returns 
upon invested capital will gradually dis- 
appear. 

Next: the abuses of great wealth and 
corporate privileges to which I have al- 
luded must cease, or at least be greatly 
mitigated. Self-interest must realize the 
fatality of a continuance of the abuses in- 
volved in gross over-capitalization, poor 
service, high prices, discrimination among 
consumers and above all the attempt to 
control the law-making power for purely 
selfish ends. 

I do not include among these objection- 
able practices that reasonable inflation of 
capital necessary to induce men to start 
new enterprises, where, to offset the 
chances of loss, the possible amount of 
profit may reasonably be increased over 
that from ordinary investments. For such 
an inflation we have the warrant of the 
Supreme Court of the United States and 
a recent statement of President Eliot of 
Harvard, that much can be said in de- 
fense of it. The difference between such 
an inflation of new capital and the ob- 
jectionable stock watering to which I have 
referred needs no elaboration. To insist 
upon the inviolability of private property, 
the freedom to contract or not contract 
with any man or set of men, the full 
rewards of individual initiative and per- 
sonal endeavor and fair treatment for cap- 
ital invested in corporate enterprises, is 
not only permissible but imperative; but 
to ignore the rights of others, to fail to 
recognize reciprocal obligations, to show a 
reckless disregard or contemptuous indif- 
ference for public sentiment is as unwise 
as it is discreditable. Capital must real- 
ize that there is a power greater than 
itself—the law—and that it is amenable 
to court more power than those constituted 
by statute, that of public opinion. I grant 
vou it is often blind and unreasonable; 
if so, it must be educated and persuaded, 
not bullied or disregarded. While the agi- 
tator, the demagogue, the yellow journal 
and the other pestilential agencies which 
constantly assail corporate enterprises, 
must not be cajoled or tolerated, much less 
deferred to, “a decent respect to the opin- 
ion of mankind” is as fitting and as ex- 


- pedient in the business of the twentieth 


century as it was in the statecraft which 
evolved out immortal declaration of politi- 
cal independence. 

Third. Publie sentiment must he cul- 
tivated. The one great need in the eco- 


Vol. 48—No. 25 


nomic world, as I view it, is popular edu- 
cation along sound economic lines. Let 
us no longer leave the exploitations of 
vital economic principles to the visionary 
or the doctrinaire, on the other hand, or 
to the irresponsible politician or selfish 
agitator, on the other. A real campaign 
of education is what is needed, a broad, 
comprehensive, intelligent, persistent, ag- 
gressive and _ well-directed campaign, 
which shall leave nothing in reason undone 
to spread sound economic doctrines. So 
far as self-interests enter into it, let it 
be an enlightened self-interest, having in 
mind the rights of all; let it be devoted 
to the fundamental proposition that all 
members of the community are bound 
together in such intimacy of relation that 
no member can ruthlessly injure another 
without ultimately feeling the recoil upon 
himself. “ive and let live,” should be 
the motto. 

Such associations as this can contribute 
ereatly to a consummation so devoutly to 
be wished. I need not suggest the ways 
and means to you who are so much more 
familiar with them than am I. 

Staté associations also can do much— 
particularly if imbued with a common 
purpose and subscribing to a common doc- 
trine. 

Time docs not permit of the develop- 
ment of the suggestion; indeed that would 
require perhaps as much time as I have 
already occupied; but serious attention 
to it would, in my opinion, go far to 
achieve the results so much to be de- 
sired. 

But as I have said, too much can not 
be expected from within. Human nature 
and human greed are such as to defeat 
the best intentions. At any rate, recent 
events in Washington have shown, if the 
assertion needed any verification, that. the 
public will have a part, and a conspicn- 
ous part, in the attempt to bring about 
most satisfactory relations between pub- 
lic-service corporations and the communi- 
ties they serve. The only question is, 
what form and direction will these efforts 
of the public take? The answer to that 
question depends, in my judgment, very 
largely upon the wisdom or folly of those 
who have the control of corporate enter- 
prises. ) 

Just now, the general tendency of the 
public seems to be to attempt to bring 
about improved conditions through the in- 
strumentality of public ownership. I have 
attempted, though inadequately, to show 
that the experiment of public ownership. 
so far as it has been tricd under condi- 
tions best calculated for its success, has 
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not produced results which encourage the 
belief that it offers a panacea for the ills 
complained of. On the contrary, it has 
been shown to involve results so detri- 
mental as to more than offset the advan- 
tages claimed for it. And yet the com- 
munity may turn to it, with a knowledge 
of its insufficiency as a choice of evils; if 
it acts on that ground, it will be largely 
the fault of the corporations. But, except 
as a choice of necessary evils, municipal 
ownership has no standing in the court 
of economics. It not only is not suf- 
ficient in itself to effect the results de- 
sired, but it is not the best means which 
can be employed for that purpose. [I 
will venture to suggest the much better 
one from every point of view. 

Richard Webster well termed, “the ab- 
solute necessity of inventive competition.” 
It does not discourage personal enterprise 
and the combination of private capitals. 
It leaves the American theory of indus- 
trial freedom unharmed, but it controls 
so far as the public interests require. It 
enforces the right of the consumer and the 
general public, while recognizing the invio- 
lability of private property and the in- 
alienable right of the individual to indus- 
trial liberty. When nicely adjusted to the 
conditions to be dealt with, it operates to 
the advantage of all parties concerned— 
the consumer, the corporation and the 
general public. 

Of course, this suggestion requires de- 
liberate and ample consideration and elab- 
oration,—wholly impracticable at the end 
of a paper already too ample in its pro- 
portions. But at least a concrete illus- 
tration, and what I claim to be a demon- 
stration, of the soundness of the theory of 
public control, may here be given. 

The State of Massachusetts has for 
twelve years been trying the experiment. 
It has developed a most complete system 
of public control of gas, electric lighting, 
railroad, street railway and other public- 
service corporations, and has just added 
the telephone industry to the others—the 
only one heretofore omitted. 

While there are imperfections in the 
system, while both the corporations and 
the public are at times restive and dissat- 
isfied with the application of it in specific 
cases, it has, in my belief, upon the whole, 
been an advantage to all concerned. It 
is by no means perfect; it might easily 
be made intolerable. But the sober sense 
of the people of Massachusetts, as repre- 
sented in their legislative assembly, has 
prevented any gross perversions of its ob- 
jects or confiscatory applications of its 
principles. The public is better and mors 
cheaply served, the capital employed is 
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more amply protected; the relations of 
producer and consumer are more satis- 
factory, than is the case in most if not all 
other portions of the country. The evils 
of stock-watering have been eliminated or 
minimized, while reasonable returns upon 
legitimate investments have been assured, 
if earned. 

Such laws, unwisely framed or viciously 
applied, could do an immense amount of 
damage; but in the older of our commu- 
nities, certainly, where the people at large 
are to be credited with a reasonable degree 
of intelligence and a real desire to secure 
a “square deal” for all alike, it offers, in 
my opinion, a vastly better solution of 


d . . . . . 6 
existing difficulties than does municipal 


ownership. 


Single-Phase Equipment for Rich- 
mond & Chesapeake Bay 
Railroad Company. 

In the early days of electric railroad- 
ing, Richmond, Va., was among the first 
to install a street railway and in the 
year 1888 the Sprague system was in- 
stalled and successfully operated in the 
city on a commercial basis. This glimpse 
of early railroad history is called to mind 
by the fact that Richmond is taking the 
same initiative by adopting the latest de- 
velopment in railway traction, the single- 
phase alternating-current system. 

To this end the Richmond & Chesa- 
peake Bay Railroad Company has been 
incorporated, and, in accordance with its 
plans, about fifteen miles of track will be 
equipped immediately with single-phase 
apparatus. Eventually this single-phase 
road will extend from Richmond to Chesa- 
peake, but the portion about to be elec- 
trified comprises that part lying between 
Richmond and Ashland. The contracts for 
the equipment of this section have been 
let to the General Electric Company. 

The line in general will follow the plans 
which several roads in the middle west 
have adopted, but the trolley voltage will 
be higher. The catenary method of sus- 
pension will be used, adapted for a trolley 
potential of 6,600 volts. Each of the cars 
will be equipped with four GEA-603- 
(125) alternating-current single-phase 
motors. Multiple-unit control will be fur- 
nished using the Sprague-General Electric 
system. The air-brake system will be of 
the combined straight and automatic type 
with CPA-52 motor compressors. 

Power for the operation of the new 
road will be furnished by the Virginia 
Passenger and Power Company and the 
arrangements for furnishing the single 
phase current are of especial interest. Two 
generating sets will be furnished, both to 
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be operated ordinarily by water power, but 
arranged for electrical drive when that is 
necessary. The first unit will consist of 
a %50-kilowatt, 6,600-volt, three-phase, 
twenty-five-cvcle generator, mounted on 
the same shaft with a 750-kilowatt, 2,300- 
volt, sixty-cycle, three-phase generator, 
the shaft being extended at one end for 
connection with a water-wheel of sufficient 
power to drive both generators at their 
rated output. 

The second set will be made up of a 
twenty-five-cycle, 6,600-volt generator, a 
duplicate of the first, but instead of being 
mounted with a sixty-cycle machine, this 
generator will be mounted on the same 
shaft with a 750-kilowatt, 550-volt, direct- 
current machine. When there is sufficient 
water to operate all of the water-wheel 
generators in the station, these sets will 
be driven by the water wheels; if at any 
time there is insufficient water to drive 
the generators or flood conditions render 
it advisable to close the gate valves, the 
sets will be disconnected from the wheels 
and operated as straight motor-generator 
units. In their respective cases, the sixty- 
cycle generator will run as a sixty-cycle 
synchronous motor and the 550-volt ma- 
chine will operate as a direct-current mo- 
tor. Power for driving the motor end of 
the twenty-five-cycle sets in this way will 


be obtained from the engine-driven units ° 


of the Virginia Passenger and Power Com- 
pany already installed. When the motor- 
generator units are operated as watei- 
wheel driven machines, the sixty-cycle 
generator will be operated in parallel with 
the present sixty-cycle machines, and the 
550-volt machine in the other set will run 
in multiple with the present 550-volt ma- 
chines. The %50-kilowatt, twenty-five-cy- 
cle generators in each set will for the 
present be operated as single-phase nia- 
chines and will supply current directly to 
the trolley of the Richmond & Chesapeake 
road at 6,600 volts. 

In addition to the main apparatus out- 
lined for the road, there will be a light- 
ing station at Ashland. This will ‘consist 
of a 100-kilowatt, 2,300-volt, sixty-cycle, 
three-phase generator mounted upon a 
common base with a 150-horse-power, 440- 
volt, twenty-five-cycle, single-phase induc- 
tion motor. This set will be operated from 
the 6,600-volt trolley through a 150-kilo- 
watt, single-phase, oil-cooled transformer. 
The motor-generator set will be provided 
with a direct-connected exciter mounted 
on an extension of the shaft. The volt- 
age will be controlled by a Tirrill auto- 
matic regulator, made by the General Elec- 
tric Company, which will insure a uni- 
form voltage at the generator end of the 
lighting service regardless of the fluctu- 
ating trolley voltage. 

The Richmond & Chesapeake Bay sin- 
gle-phase electric road will practically par- 
allel the Richmond, Fredericksburg & I’v- 
tomac steam road from Richmond to Asn- 
land and it is the intention of the trolley 
company to maintain a fast schedule be- 
tween these two points, operating cars at 
very frequent intervals. 
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The Rotary Converter Substations of the Long Island Railroad. 


described, first, the main power sta- 

tion’ which furnishes electrical en- 
ergy for train propulsion on the Long 
Island Railroad, and, second, the power- 
transmission line.? Attention is now in- 
vited to the general scheme of power dis- 
tribution to the several railroad lines, 
through rotary-converter substations. 

The central position of Woodhaven 
Junction led to its adoption as the prin- 
cipal distributing point for the high-ten- 
sion circuits, the main trunk line of the 
transmission system being brought to that 
point from the power station. This par- 
ticular substation is, therefore, somewhat 
more complicated and makes use of some- 
what heavier apparatus than is required in 
most of the other substations. For this 
reason the Woodhaven Junction substation 
will be referred to hereafter somewhat 
more in detail than the others, particu- 
larly as regards the switching equipment. 

The distances from Woodhaven to the 
various substations are as follows: East 
New York, 3.2 miles; Grand avenue, 
Brooklyn, 6.2 miles; Rockaway Junction, 
3.4 miles; Hammel, 7 miles. Belmont 
Park is distant from Rockaway Junction 
3.5 miles. Springfield Junction is distant 
from Rockaway Junction substation 3.4 
miles. ‘The branch feeder lines to the 
portable substations located at the latter 
points are manipulated from Rockaway 
Junction, where they can be thrown to 
one or both of the two main transmission 
lines which connect Rockaway Junction 
substation with Woodhaven Junction sub- 
station and Long Island City. 

The principal feature of each substation 
is its equipment of rotary converters and 
transformers. In a_ single instance, 
namely, at Hammel, a storage battery of 
3,200 ampere-hours capacity at the one- 
hour rate at 600 volts, with two boosters 
of 162-kilowatt capacity each, was in- 
stalled as an adjunct to the substation 
machinery. The location and arrangement 
of all the substation buildings are such as 
to enable the ultimate use of a storage bat- 
tery should future conditions justify it, 
and the apparatus in each building is so 
laid out that if the storage battery should 
be installed the necessary boosters can 


occupy the space allotted to one rotary 
converter. 
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The substation equipment also includes 
the two portable substations mentioned 
above, each consisting of a car containing 
one 1,000-kilowatt rotary converter, three 
375-kilowatt transformers and the neces- 
sary blower and switchboard panels, high- 


tions, which (excepting at Grand avenue) 
can be run under it upon a track that en- 
ters one of the end bays of the building. 
Substation No. 1, at Grand avenue, is lo- 
cated in the built-up section of Brooklyn, 
and its interior arrangement was there- 


Rotary 
Station. Converters. 
Kw. 

Grand Avenue: 

Present installation.... 3—1,000 

Ultimate capacity...... 5—1,500 
East New York: 

Present installation.... 3—1,000 

Ultimate capacity...... 4—1,500 
Woodhaven Junction: 

Present installation.... 3—1,500 

Ultimate capacity...... 6—1,500 
Rockaway Junction: 

Present installation.... 2—1,000 

Ultimate capacity...... 4— 1,500 
Hammel: 

Present installation.... 2—1,000 

Ultimate capacity...... 5—1,500 


tension oil circuit-breaker and connecting 
leads to the outside circuit-breakers. 

Besides the rotary converters, trans- 
formers and battery apparatus listed in 
the foregoing table, there is in each sub- 
station the requisite equipment of minor 
auxiliary apparatus. 

The substation buildings are of a uni- 
form type of construction throughout, ex- 
cepting at Grand avenue, where the re- 
duced area of the lot made its adoption 
impracticable. This type consists of a 
central section of about fifty-one feet span, 
which is wide enough to accommodate two 
1,500-kilowatt rotaries and the necessary 
transformers. The central space is 
flanked on each side by a narrow section, 
that on one side being devoted to high- 
tension bus-bars and switch gear, while 
that on the other side contains the low- 
tension switchboard and operating gal- 
lery. | 

All of the substations except Wood- 
haven Junction received an initial equip- 
ment of 1,000-kilowatt rotary converters. 
The machine foundations and general in- 
terior arrangement are, however, such as 
will accommodate a complete outfit of 
1,500-kilowatt units at all stations, should 
traffic requirements in the future make it 
necessary to fill the buildings with appa- 
ratus to their utmost capacity. 

Each substation is served by a 16-ton 
Niles crane, hand-operated from its trol- 
ley, thus obviating the usual hanging 
chains. It spans the central bay and it 
is available not only for handling the per- 
manent heavy substation machinery, but 
also the apparatus of the portable substa- 
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fore modified to conform to the available 
ground area. The building consists of a 
series of bays carrying the crane girders, 
which traverse the building lengthwise 
from front to rear. The switchboard gal- 


lery is installed at the rear end instead © 


of on the sides. The switching equipment, 
being somewhat simpler than that at other 
stations, was more easily taken care of in 
the reduced space, and the basement was 
utilized for the high-tension bus-bars, 80 
that only one gallery was needed above 
the main floor. 

The position of the building in the lot 
is such as to provide room for the con- 
struction of a battery house in the future 
should it ever be needed. The building 
itself is fifty-two feet eight inches wide 
and sixty-six feet deep. | 

The rotary-converter foundations are 
arranged in two lines, from front to rear, 
with room enough for the accommodation 
of five 1,500-kilowatt machines, should 
that amount of rotary capacity ever be 
required. The transformers are placed in 
banks along the side walls. 

Substation No. 2, at East New York, 
is situated at the southeast corner of the 
intersection of the Atlantic and Man- 
hattan Beach divisions—on railroad prop- 
erty large enough to afford room for 4 
possible future extension of the building 
should it ever be desired to install storage 
batteries. This building is of the standard 
type of construction, three bays in length. 

A side track enters the station, the first 
bay providing space enough to permit the 
entrance of a portable substation, which 
can thus be coupled up with the apparatus 
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at this station if required. This track 
was also of material assistance in unload- 
ing the apparatus into the substation dur- 
ing construction. The location of East 
New York substation is such as to pre- 
clude the possibility of overhead high- 
tension line construction and consequently 
all arrangements for entrance and exit 
of high and low-tension feeder cables are 
through a vault in the basement. As two 
sets of alternating-current bus-bars are 
required at this station, the high-tension 
gallery is built to the maximum width. 
Substation No. 3, at Woodhaven Junc- 
tion, is similar to that at East New York, 
but has an additional story over the high- 
tension gallery to accommodate the en- 
trance and exit of the incoming feeder 
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ing the upward extension of the high- 
tension gallery into a lightning-arrester 
chamber of the same type as at Wood- 
haven. The portable substation houses at 
the two race-tracks are supplied with high- 
tension current through this station, 
which, as a distributing point, thus re- 
quires two sets of bus-bars; so that the 
high-tension gallery of this station is of 
the same width as at Woodhaven and East 
New York. 

Substation No. 5, at Hammel, comprises 
a main substation building of the above- 
described typical construction, four bays 
deep, and a storage-battery house. The 
entrance and exit of feeder cables is un- 
derground at this station because it is too 
short a distance from the Beach Channel 
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trunk lines from the main power station, 
and the outgoing line to Hammel. This 
station is also longer than No. 2, con- 
sisting of four bays instead of three, which 
will enable it to ultimately accommodate 
six 1,500-kilowatt rotaries instead of four. 
The high-tension section is of the maxi- 
mum width to permit the installation of 
two sets of high-tension bus-bars. 

The building is also provided with a 
track entrance for the portable substation. 
It stands on railway property of sufficient 
size to accommodate a battery house imme- 
diately in its rear, should one ever become 
necessary. 

Substation No. 4, at Rockaway Junc- 
tion, is also of the standard construction, 
comprising three bays in its lengthwise 
dimension. At this station all the high- 
tension circuits are overhead, necessitat- 


drawbridge to make it worth while to 
change from underground to overhead 
transmission. The fact that no transfer 
bus is required in this station permits the 
high-tension gallery section to be narrower 
than that in stations Nos. 2,3 and 4. 

This building is supported by a pile 
foundation consisting of about 900 piles, 
twenty-five feet long, which were put 
down by means of a water jet and ham- 
mered to a good bearing. 

The substation building is seventy-eight 
feet ten inches by sixty-nine feet four 
inches outside. The battery house, which 
forms an extension of it, is 101 feet eight 
inches by sixty-three feet. This battery 
building is of special reinforced-concrete 
construction throughout, there being no 
exposed metal used in any part of it. It 
is a one-story structure with side walls 
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about fifteen feet high surmounted by a 
low parapet, and having a monitor roof 
about fifteen feet wide and about six feet 
in height running the entire length of the 
building at the centre. 

There are eight rows of battery tanks in 
the building, and to properly support them 
there was provided under each row of 
tanks a grillage running the length of the 
building, composed of four six-by-six-inch 
vellow-pine stringers, resting upon ten- 
by-ten yellow-pine cross-ties four feet 


eight inches long, spaced at intervals of | 


two feet two and three-quarter inches be- 
tween centres. These were laid in a 
hed of cinders and were filled around with 
cinders up to a little ahove the bottom of 
the stringers. The aisles between the rows 
of stringers were paved with hard-burnt 
paving brick laid on edge. 

The use of air-blast transformers re- 
quires special provision for the air ducts 
which carry the air supply to them from 
the blowers. One large air duct is formed 
by so disposing the foundations of the ro- 
taries as to make a separate compartment 
in the basement surrounding the rotary 
converter foundations on three sides into 
which air is forced by the blowers. The 
transformers are set over openings in the 
main floor which constitutes the top of the 
air duct. There is ample space to permit 
of easy access to the transformers under- 
neath, and room enough for the workmen 
to move about freely in the duct. It is 
entered through a fire-proof door opening 
into it, which is sealed against the air 
pressure of one ounce per square inch 
maintained in the compartment, when the 
blowers are in operation. The cable con- 
nections to and from the transformers are 
carried into and out of this chamber 
through air-tight bushings. 

The portable substatrons, while being 
used at the race-tracks are housed in build- 
ings especially designed to accommodate 
them. The buildings are located at Bel- 
mont Park and Springfield Junction, and 
are each eighty-eight feet four inches long, 


‘and seventeen feet wide over all, with a 


tower at the end opposite the entrance, 
about thirty-six feet in height, for the 
purpose of affording a convenient entrance 
for the high tension cables and providing 
an enclosure for the high tension lightning 
arresters. Each building can accommodate 
two portables. 

The track is a little at one side of the 
centre of the building, affording room for 
a plank platform about three feet wide to 
run along inside the wall for the full 
length of the building at a height even 
with the floor of the portable substation 
car, affording convenient access from one 
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car to the other, and to the chamber at 


the base of the tower, whose interior is 
reached by an iron ladder running up from 
the platform. 

The electrical machinery in the substa- 
tions is all of Westinghouse manufacture. 

The rotary converters are of the two- 
bearing type with field frames divided in 
a horizontal plane. - Each converter is 
provided with a starting motor, whose 
frame is mounted upon an extension of 
the base of the rotary converter. The base 
frame is set into the floor so that the top 
of it is level with the floor line. It is 
entirely open below the commutator so 
that there is easy access to the lower brush- 
es from the pit in the interior of the 
foundation, which can be easily reached 
from the basement. 

The 1,000-kilowatt rotaries are rated to 
deliver 1,600 amperes at 625 volts, and 
1,667 amperes at 600 volts. The three- 
phase potential at the alternating end is 
approximately 370 volts, for 625 volts at 
the direct current end. The 1,000-kilo- 
watt machines have eight poles and oper- 
ate at 375 revolutions per minute corre- 
sponding to a frequency of twenty-five cy- 
cles per second. 

The 1,500-kilowatt rotaries are rated to 
deliver 2,400 amperes at 625 volts, or 
2,000 amperes at 600 volts. They have 
twelve poles and run at 250 revolutions 
per minute. 

In nearly all respects the two sizes of 
machine are very similar. The fields are 
compound wound with the shunt winding 
arranged for self-excitation. The machines 
are so over-compounded, that if operated 
as direct-current generators at constant 
speed, the voltage will rise from 600 volts 
at no load to 650 volts at full load. 

The starting motor is powerful enough 
to bring the armature from rest to or 
above synchronous speed in thirty seconds. 
The total weight of the 1,000-kilowatt ro- 
tary is about 50,000 pounds and of the 
1,500-kilowatt rotary about 81,000 pounds. 
The rotary converter efficiencies at or 
above ninety-five per cent power factor is 
as follows: 


1 .000- J .500- 
Kilowatt. Kilowatt. 


Per cent. Per cent, 
Efficiency at half load.....; -. 94.25 94.75 
Efficiency at full load....... 96.0 96.65 
Efficiency at 25 per cent over- 
londen ra manent 4 96.25 97.0 


The transformers used with the convert- 
ers are of the air-blast type throughout. 
Those for the 1,000-kilowatt rotary con- 
verters are grouped in banks of three 375- 
kilowatt transformers to one rotary con- 
verter. For the 1,500-kilowatt converters 
they are in groups of three 550-kilowatt 
each. 
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They are of the ehell type of construc- 
tion, with the cores built up of sheet steel 
of high magnetic. quality carefully an- 
nealed to prevent aging. Each transform- 
er is mounted in a cast iron housing ar- 
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side for controlling the air that ventilates 
the cores. 

The high tension winding is designed for 
a normal electromotive force of 12,000 
volts with taps arranged to enable other 
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ranged for receiving air at the base and 
discharging it at the top and side., Re- 
movable panels are fitted into the housing 
which permit of easy access to the core 


voltages to be utilized down to 10,000 
volts. The low-tension winding is designed 
to normally carry 400 volts with taps 
which will enable other voltages to be 
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for inspection and cleaning. Access can 
also be had to the coils from the air 
chamber underneath. There is a damper 
at the top of the housing to regulate the 
air for cooling the coils, and one on the 


taken off it down to 340 volts. The high- 
tension terminals are at the top of the 
transformer. The low-tension leads are 
brought to suitable terminals in the bot- 
tom of the transformers. The transform- 
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force is about nine per cent of the entire 
impressed electromotive force. The re- 
sistance volts is about 1.35 per cent. 


er efficiencies, based on normal kilovolt- 
ampere rating, 12,000 to 400 volts is as 
follows: 
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-_verters simultaneously, and are of the oil- 


insulated self-cooling type, reducing the 
three-phase, twenty-five cycle current from 
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875- 550- i ~ nto +5 m 9 ‘ 
Kilowait:. Kilowait. At substations Nos. 1, 2, 3, and 
Percent. Percent. 4 where there are no storage batteries 
| One-half load................ 96.3 96.8 : oats > ” i 
Full lopdcatancsicasacceean 97.2 97.6 a group of three auxiliary transformers is 
Fifty per cent overload....... 97.1 97.45 employed to furnish current for the start- 


The transformers are designed for a ing motors of the rotary converters. These 
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12,000 to 400 volts. They are placed in a 
row on the main floor and are connected to 
the rotary bus by an automatic oil circuit- 
breaker, electrically operated from the 
main control stand. 
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are of fifty kilovolt-ampere capacity each, 
the bank being able to start up and syn- 
chronize three 1,500-kilowatt rotary con- 


high reactance electromotive force to per- 
mit the compounding of the rotary con- 
verters. This reactance electromotive 


. At substation No. 5, where a storage 
battery is employed that involves the use 
of two 162-kilowatt booster generators each 
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driven by a 235-horse-power induction mo- 
tor, there is provided a bank of three 200- 
kilowatt air-blast transformers, affording 
sufficient capacity not only for operating 
the battery boosters under the maximum 
conditions of load but also for simulta- 
neously starting one rotary converter with- 
out dropping the secondary voltage of the 
transformers sufficiently to affect the boost- 
er regulation. These transformers are of 
the air-blast type, and their mechanical 
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of the oil-insulated type, with the winding; 
placed in substantial sheet iron cases, with 
cast iron top and base. 
tion is from 12,000 to 400 volts. 

For supplying the house lighting cir- 
cuits there is also provided a single trans- 
former, which at Woodhaven and at Ham- 
mel is of fifteen kilovolt-ampere capacity, 
and ten kilovolt-ampere capacity at the 
other stations. This is also of the oil-in- 
sulated type, transforming from 12.006 
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and electrical design corresponds very 
closely to that of the larger transformers 
that supply the rotary converters. 
{ransformers are set on the main floor 
over the air ducts for the main transform- 
ers and in line with the latter. 

Two 1.5-kilovolt-ampere transformers 
connected in “V” are provided for. the 
blower motors and the induction motor 
which operates a small booster generator 
used for charging the auxiliary storage 
battery that furnishes current for the elec- 
trically-operated switch control system. 
At Woodhaven Junction these are of 10- 
kilowatt capacity. Three transformers are 


These — 


down to 210 and 105 volts for a three-wire 
system. 

The storage equipment installed at 
Hammel substation, with its auxiliaries, is 
made up as follows: The battery itself 
comprises 306 elements of the Electric Sto- 
rage Battery Company’s chloride accumu- 
lator, each element containing fifty-five 
type R plates, in regular service. At the 
temperature of seventy degrees Fahren- 
heit, they have the following capacities: 


Rate. Time. Capacity. 
Ampere. Hours. Ampere-Hours. 
700 8 5.600 
1,000 5 5,000 
1,500 3 4,500 
3,200 1 3.200 


The transforma- 
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The normal rating of the battery is the 
one hour, for which time it can discharge 
at the rate of 3,200 amperes. In case of 
necessity, however, there is sufficient ca- 
pacity in the battery to discharge at the 
rate of 6,400 amperes for a space of twen- 
ty minutes. For instantaneous fluctua- 
tions it can discharge up to a momentary 
maximum rate of 9,600 amperes or three 
times the one-hour rate. 

- The tanks are insulated from the floor 
by two tiers of single-petticoated glass in- 
sulators. The upper tier consists of eight 
insulators per tank, resting on four vel- 
low-pine stringers substantially braced 
crosswise. 

To properly effect the charging and 
discharging of the battery when used as 
a regulator for the rotaries, there are two 
direct-connected, motor-driven, separately 
excited boosters, each consisting of one 
three-phase induction motor and one di- 
rect-current generator mounted on a com- 
mon bedplate. The booster generator is 
rated to deliver 1,300 amperes at 135 
volts continuously, with a rise of tempera- 
ture not to exceed forty degrees centi- 
grade above the temperature of the sur- 
rounding air. It has an overload capacity 
of 1,600 amperes for one hour, of 3,200 
amperes for two minutes. Two of these 
boosters in parallel are required to take 
advantage of the full discharge rate of 
the battery. 

In order to use the battery to maintain 
a comparatively steady load on the rotary 
converters, the boosters which are in se- 
ries with the battery and the third-rail 
circuit must have their magnetic field 
excitation changed, both as to intensity 
and as to polarity, by an amount that will 
cause the boosters to either charge the 
battery from the rotaries or when reversed, 
to discharge it into the third-rail circuit; 
and they must effect this regulation as 
nearly as possible instantaneously with the 
fluctuations as they actually occur in the 
system. 

This is accomplished by means of a 
small booster exciter generator driven at 
a constant speed by an induction motor. 

The booster is in series with the battery 
across the 600-volt station bus-bars. From 
the opposite ends and from the middle 
point of a section of 100 cells of the sto- 
rage battery, three circuits are led, one 
of which passes through the field of the 
small exciter to a connection that joins 
together two piles of carbon disks which 
are subject to the pressure of a lever. 
The outer end of one carbon pile is then 
connected to one of the wires leading to 
the positive pole of the 100-cell section of 
storage battery, and the wiring from the 
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outer end of the other carbon pile is join- 
ed up to the negative end of the 100 cells. 
The circuits are thus formed, each in- 
cluding a separate half of the battery sec- 
tion and one carbon pile, while both have 
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resistances back to the central point of 
the battery or vice versa, through the field 
of the small exciter. 

The lever which bears upon the tops 
of the two carbon piles is balanced upon a 
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a common connection from the centre of 
the battery section, which passes through 
the field of the little exciter. The resist- 
ances of the two carbon piles, when sub- 
jected to equal pressures, are equal, and 


knife edge, and from one end of it is 
freely suspended the soft iron core of a 
solenoid, through the coil of which passe: 
the entire output of the rotary converters. 
To the other end of the lever is attached 
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current will then flow from the battery 
through both carbon piles and back to the 
negative pole of the battery, there being 
then no tendency for any current to flow 
from the central point of the two-carbon 


a helical spring whose tension may be ad- 
justed by hand to counterbalance the pull 
of the solenoid at any desired load on 
the machines. Slight variations of load 
above or below this amount will, through 
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the action of the suspended core of the 
solenoid, cause changes in pressure on the 
carbon piles by means of this lever, which 
results in wide variations in the contact 
resistance in the carbon piles. The pile 
that is compressed through the action of 
a small increase of current in the solenoid 
will have its resistance reduced, and more 
current will flow through it than through 
the other one upon which the pressure 
has been simultaneously released. If the 
carbon pile thus pressed, happens to be 
the one whose outer end is attached to the 
positive pole of the battery section, for 
instance, the current will flow from the 
positive terminal of the battery around 
through the compressed pile and through 
the booster exciter field to the middle 
point of the battery, inducing polarity in 
one direction in the booster field to an ex- 
tent corresponding to the increase of cur- 
rent that caused the solenoid to compress 
the carbon plates. When the current in 
the main circuit is slightly reduced, the 
solenoid action is reversed, pressure on 
that particular pile is released, and the 
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other carbon pile whose outer end is 
coupled to the negative pole of the battery 
section, is compressed, the current in the 
regulator circuit flows from the middle 
point of the battery back through the 
booster exciter field in the opposite direc- 
tion, and through the other pile to the 
negative pole of the 100 cells. The booster 
exciter field is thus reversed, which re- 
verses the polarity of the booster field, and 
consequently the polarity of the booster 
itself, finally resulting in the reversal of 
battery action. The action of the regu- 
lator is somewhat analogous to that of the 
Wheatstone bridge. 

This carbon regulator for automatic 
booster control was designed and manu- 
factured by the Electric Storage Battery 
Company, of Philadelphia. The small ex- 
citer for the storage battery booster is of 
special design on account of the peculiar 
work demanded of it. It is of capacity 
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sufficient to excite the fields df both booster 
generators when operating continuously. 
In order to quickly overcome the counter 
electromotive force of induction and thus 
enable the booster to pick up its load 
quickly, the exciter is able to give a volt- 
age considerably in excess of that required 
for a steady maximum booster excitation. 
As the booster generator responds to this 
exciter, the retrograde action of the regu- 
lator automatically reduces the excitation 
of the exciter. The exciter is driven by 
an induction motor wound for three-phase, 
twenty-five-cycle current at 400 volts, pro- 
vided with an auto starter. The two ma- 
chines are mounted on a common bed- 
plate. 

In the initial installation all high-ten- 
sion feeders are run in one trunk line 
from the power station at Long Island 
City to Woodhaven Junction. From this 
substation, three general branches of the 
transmission line are run, one westward to 
East New York and Grand avenue, one 
eastward to Rockaway Junction, to the 
two portable substation terminal houses, 
and to Valley Stream and one south to 
Hammel. ‘Two other substations besides 
Woodhaven, namely, East New York and 
Rockaway Junction, each have to distrib- 
ute alternating current to feeders supply- 
ing the outlying substations near the ter- 
minals of the railway system. At these 
three principal substations, therefore, the 
scheme of connections was so designed as 
to provide flexibility in shifting feeders 
about among all the substations. This is 


done by an extra set of bus-bars suitably, 


subdivided into sections and called the 
“transfer bus” in distinction to the regular 
working bus-bars of the station which are 
hereinafter referred to as the rotary bus. 

The rotary bus in each station receives 
current directly through a feeder independ- 
ently of the transfer bus in that particu- 
lar station. This enables high-tension cur- 
rent to be passed through an intermediate 
substation to one or more beyond, inde- 
pendent of the operation of apparatus in 
the former. 

The transfer bus is sectioned by non-au- 
tomatic oil circuit-breakers so that all 
branches can be run separately or together 
as desired. A separate feeder connection 
to the Woodhaven rotary bus as well as 
the other bus connecting switches enables 
the Woodhaven rotary bus to be coupled 
to either of the three sections of the 
transfer bus. 

The general arrangement at East New 
York, and Rockaway Junction substations 
is similar to that at Woodhaven, but con- 
siderably simpler, as less apparatus is re- 
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quired in the initial installation at those 
two stations. In the ultimate installation 
it is planned to have main feeders run 
direct from the Long Island City power 
station of the Pennsylvania Railroad Com- 
pany to each of these three principal sub- 
stations. The feeders now connecting to 
these transfer buses will then be available 
as relays. 

The disposition of the high-tension 
switching apparatus varies slightly at the 
different substations due to the considera- 
tions mentioned above. The most com- 
plete development is at Woodhaven Junc- 
tion substation on account of its position 
in the system. 

The high-tension cables enter through 
the lightning-arrester gallery in the third 
story. The cables are then carried down 
the wall into the basement, where they 
cross to septums built into the back of 
the brick cubicles enclosing the oil circuit 
breakers on the main floor of the high- 
tension gallery. This bank of oil switches 
is directly underneath the transfer bus 
and controls all the circuits that enter and 
leave the bus. The incoming cables of 
each circuit, therefore, run first to the 
proper oil switch, continuing thence up 
to the transfer bus in the gallery over- 
head, each cable being run in a separate 
brick septum. The outgoing branch cir- 
cuits are tapped out of the transfer bus, 
each tap coming down a septum in the 
back wall of the bus structure, to oil 
switch directly underneath. The oil 
switches both for the incoming and out- 
going circuits are all in the same line un- 
derneath the transfer bus on the outer side 
of the gallery. 

On the inner side of the gallery the sta- 
tion or “rotary” bus-bars and the switches 
connecting them to the transformers and 
rotary converters in this station are ar- 
ranged in line in like manner on the two 
gallery floors. The brick structures en- 
closing the oil switches and bus-bars of 
these two distant sets are practically iden- 
tical in design. Between every oil switch 
and the bus to which it is connected is a 
set of three disconnecting knife switches, 
one in each phase. These are mounted 
upon the wall, which extends upward from 
the back wall of the circuit-breaker com- 
partments, and are on the opposite side of 
the wall from the circuit breakers. The 
switches are of the hook type and are 
mounted upon porcelain insulators and are 
opened and closed by hand by means of a 
hook on the end of an insulating wooden 
rod. The blade of the switch is hinged 
on the dead side of the connection when 
open. 
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At Woodhaven Junction substation two 
of the outgoing branch circuits emerge 
underground, while the third leaves by 
the overhead route. The underground 
feeder cables drop directly from their oil 
circuit breakers into septums in the base- 
ment, where the three cables of one cir- 
cuit are brought together into a single 
three-conductor high-tension cable, lead- 
covered, which carries the current out into 
the underground portion of the transmis- 
sion system. At East New York, both the 
entrance and exit of high-tension cables are ` 
underground, and there is no need of a 
lightning-arrester gallery. The incoming 
cables enter the basement, run up to the 
switches and transfer bus-bars and down 
again to their exit into the conduit system 
towards Grand avenue. The arrangement 
of bus-bars, transformers, switches and 
rotaries is practically identical with that 
at Woodhaven Junction. 

Substation No. 1, at Grand avenue, has 
but a single set of bus-bars. The feeder 
cables all enter by underground conduits. 
The general arrangement is therefore 
quite simple. The rear end of the base- 
ment is utilized for the bus structure, the 
line of oil circuit-breakers being upon the 
main floor directly over the bus structure 
and under the operating gallery, all this 
gear being at the rear end of the building. 

Rockaway Junction has no underground 
cables, so all circuits enter and leave over- 
head through a lightning-arrester gallery 
like that at Woodhaven Junction. As the 
conditions here are quite similar to those 
at East New York, the arrangement of 
transfer and rotary buses, oil switches and 
apparatus generally is practically iden- 
tical. 

At Hammel there is no transfer bus. 
and the feeder cables enter the station un- 
derground. There being but one set of 
bus-bars, the high-tension gallery is nar- 
rower than in the other substations of 
standard design. In other respects the 
relative arrangement of bus-bars, oil 
switches and cables on the floors of the 
operating gallery is the same as at the 
other stations. 

The high-tension bus-bars each consist 
of three scts of bars of rolled copper 
mounted on porcelain pillars and carried 
in closed compartments placed one above 
the other in a structure of yellow pressed 
brick with alberene stone slabs separat- 
ing the three tiers. The holes by which the 
tape enters and leaves the compartments 
are made through alberene stone slabs 
hushed with heavy porcelain insulating 
bushings. Where the bus-bars are sec- 
tioned, the compartments in the same tier 
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are completely divided off by stone slabs. 
Every precaution was taken to electrically 
isolate every bar and live connection from 
every other and from the ground. The 
potential transformers are in separate 
closed compartments on top of the bus 
structure. The type of structure is prac- 
tically identical for all stations. On the 
back of each bus structure is built a sec- 
tion of vertical septums or compartments 
to separate the cables that enter and leave 
the structure .to tap the bus-bars. The 
septums are continuous with those in the 
upward extension of the back walls of the 
oil-switch structures, which are lined up 
directly underneath the bus structure, ex- 
cepting at Grand avenue, where their rela- 
tive positions are reversed. 

The switches for manipulating the 
12,000-volt-current for the feeders and for 
the leads to the main transformers are 
type C Westinghouse oil circuit-breakers. 

Both automatic and non-automatic cir- 
cuit-breakers are employed. They are all 
automatic except those used for connect- 
ing the sections of the transfer bus and 
for connecting the two transfer buses to 
the rotary bus. The switches controlling 
feeders that pass through a station and 
also those which control apparatus sup- 
plied from the rotary bus, are all auto- 
matic. 

The non-automatic circuit-breakers are 
electrically controlled from the operating 
galleries, but are not provided with auto- 
matic tripping attachments. The auto- 
matic circuit-breakers, although electric- 
ally operated by the manual control of 
switches on the operating stand, are also 
automatically opened through relays by 
the current in the circuit in which the 
circuit-breakers are located. 

(To be concluded.) 
ae en 


Vacuum-Tube Regulator. 


Two United States patents have been 
granted recently to Mr. D. McFarlan 
Moore, on a method and apparatus for 
regulating the gas pressure in vacuum 
tubes. As is well known, the pressure of 
gas in a vacuum tube through which a 
current of electricity is being passed 
gradually decreases, thus vitiating the ad- 
justment of the tube and rendering it less 
efficient for illuminating purposes. On 
account of this phenomenon the life of 
such a tube is limited and the efficiency 
decreases. To overcome this difficulty the 
present method and the apparatus for ap- 
plying it have been devised. 

The drawing herewith (Fig. 1) illus- 
trates the principle of the method. The 
horizontal tube is the one through which 
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the current of electricity is passed and 
which becomes luminous. Attached to this 


. is a tube, at the other end of which there is 


a gas valve regulated by means of an elec- 
tromagnet. This magnet is connected in 
any one of a number of ways in the lamp 
or tube circuit and is controlled by the 
current passing through the tube. A de- 
crease in the resistance of the tube, due 
to a reduction of the vacuum, allows a 
greater current to pass, which, by means 
of the solenoid, opens the gas valve and 
allows air or any other gas provided to 
enter the tube slowly, and bring back the 
vapor pressure to the normal point. After 
this point has been reached the valve will 
again be closed, due to a return of the 
current to its normal value, and a ‘further 
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Fig. 1.—VacuuM-TuBE REGULATOR. 


entrance of gas will be checked; but when 
the pressure in the tube has again fallen 
below the normal, the process is repeated. 
The adjustment of the pressure in the 
tube thus becomes automatic and it is 
said by the inventor that the life of such 
a tube is indefinite. 

The valve may be employed for regulat- 
ing the supply of any gas to the tube, all 
that is necessary being that the vapor 
pressure of the supply be greater than that 
in the tube. : | 

The other patent covers the regulating 
mechanism. The drawing in Fig. 2 shows 
clearly this device. On the vertical end 
of the supplementary tube, attached to 
the vacuum tube, is placed the valve. This 
consists of a tube, preferably of glass, so 

as to be transparent, within which is a 
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second, and smaller, tube opening into the 
inlet pipe. The opening of this inner 
tube is closed by a porous plug of some 


‘description, and the space between the two 


tubes is partially filled with a liquid, such 
as mercury. A third tube, also of glass, 
is placed within the outer tube and sur- 
rounding the inner. To the upper end of 
this is attached a core of iron, which is 
acted upon by the controlling solenoid. 
When the current is of normal strength, 
the attraction of the solenoid for this core 
is not sufficient to lift it up. It therefore 
will rest on the bottom of the channel con- 
taining the liquid, and the latter will be 
displaced, rising to its greatest height, 
which will be sufficient to cover completely 
the porous plug. This liquid forms a gas- 
tight seal, so that no gas can enter the 
vacuum tube by this path. Should the 
current through the solenoid increase, due, 
for example, to a decrease in the resistance 
in the vacuum tube, the core will be drawn 
up slowly, and the sealing liquid will fall 
and expose more or less of the tip of the 
porous plug, thus opening a leakage path 
into the tube, so that any gas present at 
this point will be able to find its way 
slowly through the plug into the tube. 
The greater the value of the current above 
normal, the larger the surface of the plug 
exposed and the less the resistance to the 
passage of gas into the tube. On the other 
hand, when the current is but slightly 
above normal, but a small portion of the 
tip of the porous plug will be exposed; 
and if adjustments have been made deli- 
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cately, the passage of gas into the vacuum 
tube will be just sufficient to maintain the 
vapor pressure there constant. 

The. porous substance may consist of a 
number of materials, but the ordinary 
carbon rod used for arc lamps has been 
found very satisfactory because of its 
homogeneity and its denseness. Mercury 
forms a suitable sealing fluid because it 
does not clog the pores of the plug and is 
not easily oxidized. 

For convenience in shipping, a stop- 
cock is generally provided below the regu- 
lating valve. When this is closed, the 
valve may be placed in any position with- 
out allowing the gas to leak into the tube. 

The inventor believes that this method, 
and the device for putting it into practice, 
constitute an important development of 
vacuum-tube lighting, as they do away 
with a difficulty which has heretofore been 
most troublesome. 
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Signaling in the Electric Zone of the 
New York Central & Hudson 
River Railroad. 

The contract for all block-signaling 
and interlocking in the electric zone of 
the New York Central and Hudson River 
Railroad has been awarded to the Gen- 
eral Railway Signal Company, of Buffalo, 
New York. 

Besides being the largest signal contract 
ever awarded, this work represents an im- 
portant advance in the art of signaling. 

Both block and interlocking work will 
be all-electric, operated by current taken 
from a power line running the whole 
length of the system. All track and sig- 
nal circuits will be operated by alternat- 
ing current, the only batteries to be used 
being storage batteries for the operation 
of interlockings, which will be charged 
by an alternating-current-direct-current 
motor generator drawing current from the 
power line. 

At terminals and on short sections at 
interlockings, it was practicable to give 
up one of the rails of each track for sig- 
naling purposes, but for the greater part 


of the system it was of considerable ad- 


vantage to the electric traction system to 
allow both rails of each track to be used 
for the return current. 

The system offered by the General Rail- 
way Signal Company, and known as the 
“Young System,” was adopted. Alternat- 
ing current is used for track circuits in 
connection with reactance bonds, per- 
mitting the passage of the direct-propul- 
sion current freely through both of the 
running rails, while impeding the alter- 
nating current used in signaling. 

The work included by the contract 
covers what is known as the “Electric 
Zone,” extending from the Grand Central 
station to Croton, on the Hudson divi- 
sion, a distance of thirty-five miles, and 
from Mott Haven to White Plains, on the 
Harlem division, a distance of nineteen 
miles. Throughout this distance there 
will be four main tracks, and the work in- 
cludes about 3,000 interlocking levers and 
1,400 track circuits, aggregating about 
250 miles. 

The work to be undertaken at the pres- 
ent time covers only that portion of the 
road to be electrified this vear, which 
carries the work from the Grand Central 
station to High Bridge on the Hudson 
division and to Wakefield on the Harlem 
division. 

The two main power stations at Port 
Morris and Yonkers deliver three-phase 
alternating currents of twenty-five eveles 
and 11,000 volts pressure. At the various 
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substations, this current is transformed 
and converted to direct current at 666 


volts for delivery to the third rail for op- E 


erating purposes. 

These substations are also equipped with 
the transformers for the signal service, 
delivering alternating current at 3,000 
volts to the signal-transmission line, which, 
although extending the entire length of 
the district to be signaled, is cut half- 
way between each pair of substations, thus 
making that portion of the line fed by 
each substation entirely independent of the 
adjoining one. 

In order to insure operation should the 
alternating current fail, direct-current- 
alternating-current motor generators, tak- 
ing current from the storage battery sys- 
tem installed in each substation for use of 
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poles. The secondary of the transformer 
is provided with a ground connection. 

For track-circuit operation the voltage 
depends on the length of track circuits, 
and varies from one and a half volts for 
circuits of 200 feet to eight volts for cir- 
cuits of 5,000 fect. 

The reduction from fifty volts to the 
track voltage is made by a transformer 
provided with four taps, which will per- 
mit of one type of transformer being used 
on all track circuits. | 

In laying out the block-signaling plan, 
the length of the block was determined by 
the braking distance. For speeds not ex- 
ceeding forty-five miles an hour the blocks 
were made 1,200 feet long; for speeds of 
between forty-five and sixty miles an hour, 
2,500 feet, and for speeds over sixty miles 
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trafic, will continue to feed the signal 
transmission line with alternating current, 
and the signal system will continue to 
work under all conditions under which 
traffic will be operated. 

The 3,000-volt transmission line con- 
sists of No. 0 bare copper wire, carried 
on the pole line and in the conduits used 
for the main transmission system. Signal 
bridges are equipped with extension brack- 
ets, with cross-arms, for convenience in 
running wire lines to signals. 

For the operation of signal circuits, 
signal motors, indicators and signal light- 
ing, the 3,000-volt current is stepped down 
to fifty volts, through transformers placed 
on signal bridges or transmission line 


an hour, 3,000 feet, the average length of 
the long blocks being about 3,200 feet. 
All blocks have a full block overlap. A 
distant signal is provided for each home 
signal. On account of the density of 
traffic and the necessity for quick opera- 
tion the clearing time of signals is limited 
to three seconds. 

The track circuits are of three types. 
Where they are 500 fect or less in length, 
and where the drop in potential in the 
length of the track circuits is not greater 
than fifty volts, the “onc-rail” system is 
used, and one rail of the track is given up 
for signaling purposes, and the arrange- 
ment shown in Fig. 1 is used. There 
being no dircct current on the signal rail 
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it is not necessary to use any reactance 
bonds. 

On all track circuits over 500 feet in 
length the “two-rail” system is used, and 
both track rails are used for the return of 
the direct-power current, and on all of 
these circuits it is necessary to use the re- 
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actance bonds, by which the connection is 
made around the insulated rail joints, 
permitting the direct current used in op- 
crating to pass, while impeding the alter- 
nating current used for track-circuit 
work. 
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The insulated rail joints are of the 
Weber pattern with a steel angle plate on 


the inside. 
On track circuits between 500 and 1,600 


feet in length, the “two-rail” system is; 


also used and the reactance bonds consist 
of a copper bar one inch in cross-section 
and thirty feet long, coiled in eight turns 
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around an iron core, as illustrated in 
Fig. 2; the arrangement of the circuit 
being as shown in Fig. 3. 

For track circuits over 1,600 feet in 
length a reactance bond formed of a 
coiled copper bar without any iron core 


is used. 
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The use of two styles of bonding was 
determined by the cross-bonding for the 
electric traction system. The enginecr- 
ing department of the railroad company 
determined that the distance between such 
cross-bonds should not exceed 1,600 feet. 
For blocks that are 1,600 feet or less in 
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It will be seen that the block sections 
are of two types, the one-rail and the two- 
rail systems. In the former the propul- 
sion current flows along the continuous 
rail, and in the event of a defect in the 
this current must avail 
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itself of the conductivity of adjacent 
tracks, through cross-bonding. 

In sections of the two-rail system each 
of the traffic rails of a track forms sepa- 
rate and independent conductors, so that 
if one rail is interrupted, the other would 
act as a return conductor, even if there 
were no cross-bonding to adjacent tracks. 
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length, the type of bond shown in Fig. 
3, allowing cross-bonding at the ends 
of the track sections, was best suited to 
the conditions. For track circuits over 
1,600 feet in length, where a cross-bond 
between one rail of each track was re- 
quired every 1,600 feet, the ironless re- 
actance bond is the least expensive and 
the one to be used. 

All of the reactance bonds are enclosed 
in water-tight cast-iron boxes, set on foun- 
dations, the boxes being filled with oil to 
carry off the heat generated. The bond is 
designed to permit the continuous passage 
of 3,000 amperes for each rail of the track 
without injurious heating. The casing of 
the box is made to cover the terminals and 
connections to the rail to keep them from 
being tampered with. 

The track relay is of the induction- 
motor type with two field coils. One coil 
is energized by the fifty-volt signal-op- 
crating current. The other coil is ener- 
gized by the current from the track rails. 
The armature revolves through an angle 
of thirty-seven and one-half degrees, dur- 
ing which movement the contacts are sepa- 
rated through twenty-three and one-half 
degrees, and made up through fourteen 
degrees, thus giving a good rubbing con- 
tact. 

Especially hard carbon is used for the 
fixed point of the contact while the mov- 
ing point is of platinum. As the con- 
trolled current is alternating there is little 
sparking, although the power corresponds 
to one-sixth or one-quarter horse-power. 
The signals are to be of the General Rail- 
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way Sighal Company’s . motor-operated 
type, with mechanism ‘placed in the base 
of the signal mast, and worked by a fifty- 
volt single-phase alternating motor of one- 
quarter horse-power. __ 
The lamps are of four candle-power, 
working on a fifty-volt circuit, and are 
connected in parallel with a fuse cut-out, 
to allow any lamp to be disconnected with- 


out affecting other lamps supplied on the 


same circuit. The filament of the lamp 
is wound in a small circle, to bring the 
point of maximum illumination within the 
focus of the léns. 

The signals to be used in the Park 
avenue tunnel will consist of lights only, 
without any moving parts whatever. Elec- 
tric lights will be arranged in a box behind 
lenses of proper color, and the current for 
the lamps will be directly controlled by 
the relay contact. Lamps giving the 
proper color for the stop or caution in- 
dication will be lighted when the track 
relay is deenergized, and those giving the 
proceed indication will be lighted when 
the relay contact is closed. 

With this installation the colors used by 
the New York Central for the night-signal 
indication will be changed in the electric 
zone, and instead of using white for pro- 
ceed and green for caution, the system of 
using green for proceed and yellow for 
caution will be used for the first time on 
this line. 

The interlockings are of the standard 
type, manufactured by the General Rail- 
way Signal Company, in which direct cur- 
rent furnished from storage batteries is 
used to operate the switch movements and 
signals. As usual with this type of ap- 
paratus the indication is given by the 
current formed by the motor, which, on 
completing its stroke at the signal or 
switch movement, is changed to a gen- 
erator and gives sufficient current to, re- 
Jease the lock of the lever of the machine. 
The current to charge the storage batteries 
is to be obtained from an alternating-cur- 
rent-direct-current motor-generator set, 
taking current from a transformer fed 
from the 3,000-volt signal transmission 
line and furnishing current of 150 volts. 

The storage battery consists of fifty-five 
cells of capacity varying from eighty to 
320 ampere-hours, according to the num- 
ber of daily lever movements to be made. 
The average time between charging will 
be four days. 

The motor generators with switchboards 
will be placed in the basement of tower 
buildings, and a separate battery house will 
be provided to keep the fumes of the bat- 
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teries away from the signalmen and the 
apparatus.in the towers. 

In this installation the use of detector 
bars is practically abolished, a few only 
being used on the outside rail on sharp 
curves. Short electric-track circuits are 
provided in their place, effecting the lock- 
ing of the switches during train move- 
ments by ‘controlling the locks on the 
switch-levers. These short track circuits, 
with the controlling wires to the inter- 
locking machine, make possible at small 


-expense the use in the interlocking tower 


of an illuminated track indicator consist- 
ing of a track plan of the interlocking 
painted on a piece of ground glass with 
the track circuit sections divided on the 
back of the glass into separate compart- 
ments, in which are a red and a white 
electric light. When the track section is 
occupied a red light will be shown on the 
indicator plan, and when unoccupied a 
white light will be shown. 

In places like the Grand Central ter- 
minal, where the tracks will be entirely 
roofed over, it will not be possible for the 
signal man to observe the movements of 
many of the trains, and an indicator of 
this kind is an absolute necessity to en- 
able him to keep in touch with the situa- 
tion. 

As in the Park avenue tunnel, the sig- 


nals in the Grand Central station inter- 
, locking will be shown entirely by lights 


without any blades or moving parts. In 
this interlocking work, however, the lever 
for the signal completes the circuit for the 
lamps to give the proper color for the in- 
dication required. 

The signal towers will be of brick, and 
of very attractive design, with as much 
window space as possible. 


Edison to Use Cobalt for Storage 
Batteries. 

Several interviews with Thomas A. Edi- 
son have been published in the daily pa- 
pers, concerning discoveries of cobalt in 
North Carolina and other southern states. 
It is stated that Mr. Edison claims that 
he will reduce the weight of storage bat- 
teries for automobiles one-half, and the 
cost of traffic in cities more than that. As 
announced in a recent issue of the Enec- 
TRICAL Review, Mr. Edison has been pros- 
pecting for cobalt in the southern states 
for some time. He has found cobalt in 
Lincoln, Gaston, Shelby and Jackson 
counties. Assays of this mineral have been 
made in many places, and it is announced 
that the quality found has met with al! 
expectations. Mr. Edison has a force of 
men in the four counties in North Caro- 
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lina where cobalt has been found, and a 
thorough investigation will be made. He 
is of the opinion that the utilization of 
cobalt in storage batteries will effect a 
revolution in the horseless vehicle indus- 
try. 
—_——_—> 
Reports on Promotion of Traffic and 
upon Municipal Ownership to 
the American Street and Inter- 
urban Railway Association. 


At the 1905 convention of the American 
Street and Interurban Railway Associa- 
tion the president was authorized ‘to ap- 
point a committee on the promotion of 
traffic to investigate the general problem 
of how to increase the receipts of railway 
properties, to report at the 1906 conven- 
tion. An cight-page information blank 
has been prepared and is being distributed 


to all the street and interurban railways 


of America. The information obtained 
in this manner will be carefully collated 
by the committee, and, together with other 
material upon this general subject, will 
form the basis of the report. The com- 
mittee stands as follows: W. E. Har- 
rington, chairman; H. F. Grant and TI. 
E. Reynolds. 

At the 1905 convention the president 
was also authorized to appoint a commit- 
tee on municipal ownership, whose duties 
would be to make a general investigation 
of this important problem, and to report 
at the 1906 convention. A list of ques- 
tions has been prepared, and this is being 
distributed to the general managers of 
street and interurban railway properties 
in America. The information secured in 
this way will be used as the basis for a 
report upon the subject. The committee 
on municipal ownership is as follows: C. 
D. Wyman, chairman; J. J. Stanley, H. 
M. Sloan, John A. Beeler and George F. 
Chapman. 

The office of the American Street and 
Interurban Railway Association is at 50 
Wall street, New York city. 


Electrical Night at the Coliseum 
Garden, Chicago. 

On Wednesday evening, June 13, a spe- 
cial concert was tendered by the Electrical 
Trades Exposition Company, by arrange- 
ment with the Coliseum Company and 
Weil’s band, in recognition of the favor- 
able introduction to Chicago, Ill., given 
this band at the first annual electrical 
show last January. Wednesday evening 
was set aside as electrical night, and a 
liberal amount of space reserved for the 
clectrical people and their friends. 
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CONVENTION OF THE NATIONAL-INTER- 
STATE TELEPHONE ASSOCIATION. 


AUDITORIUM HOTEL, CHICAGO, ILL., JUNE 
20-28. : 


Arrangements are being completed for 
the annual convention of the Nationa] In- 
terstate Telephone Association, to be held 
at the Auditorium Hotel, Chicago, Ill., 
June 25-28. In addition to the business 
session and the reading and discussion of 
papers, the manufacturers’ committee will 
have an extensive representation and there 
will be many entertainment features be- 


sides the exhibits of apparatus. 
The following programme has been an- 


nounced : 
JUNE 25—10 A. M. 
Meeting of committees — “Standard 
Forms of Accounting.” “Standardization 
of Equipment.” “Standard Operating 


Rules and Regulations.” 
Meeting of executive council and ad- 


visory board. 
JUNE 26—2 P. M. 
Address of welcome, the Hon. Edward 


F, Dunne, mayor of Chicago. 

Response, E. H. Moulton, Minneapolis, 
Minn. 
President’s annual address, James B. 
Hoge, Cleveland, Ohio. 

Officers’ reports. 

Appointment of committees. 

Question Box. 

JUNE 27—10 a. M. 

Report of entertainment committee. 
Discussion of and action by the conven- 
tion. 


Roll call of states. 

Paper—“Official Organs—Nationa] and 
State,” Charles S. Norton, Indianapolis, 
Ind. 
Paper—“Look for the Shield,” R. A. 
Walker, Des Moines, Iowa. 

Paper—“Telephone Publicity—Appeal- 
ing to Public Opinion,” Ivy L. Lee, New 
York city. 

JUNE 27—2 P. M. 

Report of “Committee on Standard 
Forms of Accounting.” 

Paper—“Independent Advertising — 
Getting Results,” W. B. Woodbury, De- 
troit, Mich. 

Report of “Committee on Standardiza- 
tion of Equipment.” 

Address—“Southern Toll Line and Ex- 
change Development,” L. G. Parker, 
Louisville, Ky. 

Paper—“Telephone Revenues,” W. P. 
Hemphill, Topeka, Kans. 

Question Box. 

Informal banquet at White City, 6.45 
P. M.—Colonel J. D. Powers, Louisville, 
Ky., toastmaster. 
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JUNE 28—10 A. M. 

Report of “Committee on Standard Op- 
erating Rules and Regulations.” 

Paper—-“Suggestions—How to Finance 
Small Telephone Properties,” Theodore 
Gary, Macon, Mo. 

Paper—“Texas,” J. B. Earle, Waco, 
Texas. 

Reports of outstanding committees. 

Presentation of new business. 

Question Box. 

JUNE 28—1.30 P. M. 
Transaction of unfinished business. 
Report of nomination committee. 
Election of officers. 

Installation of officers. 
Farewell address, Dwight E. Sapp, Mt. 
Vernon, Ohio. 
BANQUET PROGRAMME. 
Toastmaster, Colonel J. D. Powers, 
Louisville, Ky. 
“Change and Exchanges,” J. H. She- 


maker, Waterloo, Iowa. 


“The Land of the Jack Oak and the 
Paw Paw,” Jesse W. Weik, Greencastle, 
Ind. 
“The Great Northwest,” Charles E. 
Sumner, Portland, Ore. 

“Our Rural Telephone Business: What 
Shall the Standard Be?” Nelman F. 
Wing, Grass Lake, Mich. 

“Why Are We Here?” J. Walter Barnes, 
Fairmont, W. Va. 

“Buckeye Briefs—and Other Things,” 
the Hon. H. M. Dougherty, Columbus, 
Ohio. 

“What We Have Done to the Rocky 
Mountain Bell in the Rocky Mountain 
Country,” Elmer B. Jones, Salt Lake 


City, Utah. 


New Departure in Cuban Railway 
Work. 

The city of Havana, Cuba, is well 
equipped with electric railways. “Within 
the city limits the street car lines are op- 
erated by the Havana Electric Railway 
Company, while the interurban service be- 
tween Havana and the surrounding towns 
is handled by the Havana Central Rail- 
way Company. ‘These companies are de- 
veloping rapidly, the equipment for both 
the present and additional rolling stock 
and track material being of American 
manufacture. The Havana Electric Rail- 
way, the city line, has recently ordered 
100 G. E.-52 railway motors for addition- 


al cars. 

The Havana Central company operates 
an electric railway system between the 
Cuban capital and several surrounding 
towns. The entire equipment is of the 
most modern type, including Curtis steam 
turbines for power generation. Both elec- 
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tric locomotives and motor cars are em- 
ployed in the service, ten forty-ton Gener- 
al Electric locomotives being used for 
freight and about twenty-five motor cars 
for passenger traffic. The cars are equipped 
with G. E.-73 railway unit control, so 
that they can be operated singly or in 
trains. 

The lines of the Havana Central com- 
pany radiate from Havana to various 
towns, and the transmission system from 
the central power station at Havana elec- 
trically connects the capital with many 
places where there are at present no light- 
ing stations. The railway company is 
therefore preparing to supply a lighting 
service to the cities of Guines, Guanajay, 
San Jose and Regla, making use of the 
present railway transmission system and 
constructing substations at the towns men- 
tioned, in order to change the twenty-five- 
cycle current to one of higher frequency 
for lighting purposes. 

For this purpose, the five substations 
are each to be provided with an induction 
motor, alternating-current generator set 
which will transform the present twenty- 
five-cycle alternating current into one 
having a frequency of sixty cycles. Each 
set comprises a 150-horse-power, 750-revo- 
lutions-per-minute, 370-volt induction mo- 
tor, taking current from the step-down 
line transformers, and direct-connected to 
a three-phase, 100-kilowatt, 750-revolu- 
tions-per-minute, 2,300-volt alternator, 
delivering current at approximately sixty 
cycles. For stepping down the railway 
transmission line current, a single 150- 
kilowatt, three-phase transformer is to be 
installed at each substation. The windings 
on the transformers are provided with 
taps to take care of variations in line 
voltages and arc so arranged that the trans- 
formers can be operated on either 19,000 
or 33,000 volts, and the secondaries con- 
nected to give 370 volts or 185 volts on 
cither of the primary connections. In- 
cluding the necessary switchboards, in- 
struments, wire and cable, the complete 
substation apparatus will be furnished by 
the General Electric Company. 

Besides the fixed substations at the points 
mentioned two complete portable substa- 
tions of like capacity and equipment will 
be constructed. These will be mounted 
on regular freight trucks so that they can 
be easily transported by rail to points 


where there is a special local demand for 


electric lighting. The whole arrange- 


ment presents an interesting development 
in railway lighting, particularly since it 
is taking place in a country whieh has 
adopted electricity within a very few years. 
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Reviews of Current Engineering and Scientific 


An Improved Method of Reading Electrom- 
eter Deflections. 

The leaf electrometer is a simple and 
sensitive instrument for indicating slight 
differences of potential, but, on account of 
its construction, it is difficult to read it 
accurately. The leaves do not present a 
sharp, straight edge which can be thrown 
against a screen fgr this purpose. To im- 
prove the instrument, Herr K. Kurz has 
devised a means for overcoming this diffi- 
culty. One leaf of the electrometer is 
made of aluminum and this has a shallow 
groove cut across it at the lower end. 
Across this groove is stretched a quartz 
fibre, which is cemented to the leaf. The 
deflections of the leaf are then observed by 
means of a telescope, the fibre appearing 
as a sloping black line on the scale of the 
instrument, making accurate readings 
easy and forming a decided improvement 
over the old type of instrument.—Trans- 
lated and abstracted from Physikalische 
Zeitschrift (Leipsic), June 1. 

| # 
Concerning the Temperature of the Nernst 
Lamp. 

The early determinations of tempera- 
ture of the incandescent glower of ihe 
Nernst lamp give values believed by L. W. 
Hartman to be much too high. These 
determinations have been based upon tiie 
law of the radiation from a black body, 
a class of radiators to which the Nernst 
glower does not belong. For these reasons 
a research which does not involve this er- 
ror of assumption should be interesting 
and valuable. He describes briefly some 
of the earlier attempts to determine the 
temperature of the glower, pyrometric 
means being employed. The values ob- 
tained in this way were fairly concordant, 
and indicated a temperature of 2,360 des- 
grees absolute. The method employed by 
the author makes use of the thermo- 
couple. Several couples were constructed 
of platinum and platinum-rhodium, the 
wires being of different sizes. A Nernst 
glower, connected in series with a suit- 
able ballast and regulating rheostat, was 
then brought up to normal incandescence 
and the junction of a thermo-couple moved 
slowly up to it. When first conducting 
this experiment, the author was much 
surprised to find that the junction of the 
thermo-couple could be brought in con- 
tact with the glower without its being 
melted or in any way affected. This was 
true of the smallest junction, which nad 
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a radius of only 0.036 millimetre. This 
was the first indication that the tempera- 
ture of the filament was much lower than 
that previously given. By means of thermo- 
couples of different sizes, values were ob- 
tained which enabled a curve to be plotted 
hetween the electromotive force and the 
cross-sections of the wires of the couple. 
This curve was then extended back until 
it intersected the axis of diameters, thie 
value thus obtained being assumed to cor- 
respond to that which would be obtained 
with a thermo-couple having no size. 
Readings were taken in this way on a num- 
ber of different glowers. The values ob- 
tained varied from 1,780 to 1,800 degrees 
absolute. The mean value is 1,791 degrees 
absolute. After obtaining these readings 
the thermo-couples were checked again 
by means of a Bunsen flame. It was 
found that they had not been changed. 
The author then compares the performance 
of these glowers with that of black bodies 
of similar dimensions, and shows that the 
number of watts required per unit length 
of glower to raise.them to a given tem- 
perature is much more than that taken 
by the Nernst glower; hence the latter 
can not follow the law of black body 1a- 
diation. If it is assumed that the tem- 
perature of the glower is that which a 
black body would have, the watts lost per 
centimetre length would be small, rang- 
ing from five to seven per cent. On the 
other hand, taking the temperatures ob- 
tained by the thermo element as correct, 
the loss is 70.5 per cent. From these con- 
siderations it is concluded that the eco- 
nomic superiority of the glower over tnat 
of a black body is not so great as has been 
claimed.—Abstracted from the Physical 
Reriew (Lancaster), June. 
# 
A Study of Electricity and Gas at 
Newcastle. 

An interesting comparison is made here 
of the development of the gas and elec- 
trie industries at Newcastle, England. 
There are in this locality two electrical 
supply companies, which some years ago 
came to an understanding regarding the 
territory which each should serve. One of 
these, the Newcastle-on-Tyne Company, 
has reached out and now covers an area of 
400 square miles, while the other has lim- 
ited its attentions more strictly to the city. 
The Jatter company has not grown as rap- 
idly as the former, so that the comparison 
which is made between the average of 


the two and the gas system is more fa- 
vorable to the gas company than it would 
have been if the figures for the larger 
and better-equipped electric company alone 
had been taken. The data show that 
the price for electrical energy has dc- 
creased continuously from 1891, slowly vp 
to 1900, and then rapidly. In 1891 the 
average price was 9.5 cents per kilowatt- 
hour. In 1900 it had fallen to 7.6 cents, 
and in 1904, the last year for which fig- 
ures are obtainable, it was 2.86 cents. In 
1893 the electric companics sold a little 
less than 750,000 kilowatt-hours. In 1901, 
after the price had been reduced consid- 
erably, the sales jumped to 4,180,000 kilo- 
watt-hours. From that time they have in- 
creased very rapidly, until in 1904 they 
were over 20,000,000 kilowatt-hours. In 
spite of the great reduction in price, the 
profits in 1903 were practically the same as 
in 1892; while, on account of the larger 
business done, the industry was on a much 
more substantial basis. During this time 
the competition with the gas company has 
been sharp. The price for gas has varied 
considerably, and is at the present time 
greater than it was at the beginning of 
this period of comparison. The amount 
sold has increased, but at a lower rate than 
the electrical supply. The investment has 
also increased at about the same rate as 
the sales, whereas with the electrical sup- 
ply companies the increase in investment 
has been at a slightly less rate. The profits 
from the sale of gas have varied in differ- 
ent years, but have not changed materially, 
and are now about the same as they were 
in 1894. An interesting feature in the 
sale of gas was that during the years 1901, 
1902 and 1903 there was practically no 
increase in the output, due probably io 
an increase in the price which was made 
to offset an increase in the cost of coal. 
It is thought that the figures show a 
rather one-sided state of affairs, for the 
electricity companies appear to have it all 
their own way; and although the output 
of gas has increased during the period of 
compctition, its rate of increase has fallen 
off and the gas consumers have not bene- 
fited at all. On the other hand, the price 
for electricity has been steadily reduced. 
thus improving the load factor and m- 
creasing the output, without reducing the 
profits. thus putting the company in a 
much improved financial position.—.| je 
stracted from the Electrical Enginee” 
(London), June 1. 
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British Board of Trade’s Electrical 
Standards Laboratory. 

A description is given here of the elec- 
trical standards laboratory of the British 
Board of Trade, London. At this labora- 
tory no researches are carried out, as it is 
intended merely as a depository for the 
official government standards and as a 
place where comparisons may be made. 
While a good deal of time is spent in de- 
vising and trying methods of measure- 
ment, when necessity arises, it is not the 
business of the laboratory to carry out any 
scientific investigations or researches. At 
this laboratory are kept the official stand- 
ards which were verified in 1894, but, 
should any redetermination be necessary, 
it will be carried on elsewhere. The work 
of the laboratory is divided into two 
branches, one for verification and the other 
for proof. The first of these consists in 
the comparison of instruments with the 
standards or substandards. The second 
consists in the examination and testing of 
meters and other apparatus, the pattern 
and construction of which the Board of 
Trade is authorized to approve. The in- 
strument for determining the standard 
current is a dynamometer, the fixed coils 
of which are wound in grooves in a marble 
cylinder. A third coil is suspended from 
a balance. Means are provided for ade- 
quately adjusting the axes of the fixed 
and movable coils. The current is led 
into the suspended coils by fine silver 
wires, and although these reduce the sen- 
sibility of the apparatus considerably, they 
still leave it able to be read much more 
closely than the electrochemical equivalent 
of silver is known. In order to keep the 
coil dry a current of three-quarters of an 
ampere is kept passing through it con- 
tinually night and day, but even this is 
not enough to keep it thoroughly dry. 
The zero of the coil changes from day to 
day with variable weather. The secondary 
standards consist of a series of Kelvin 
balances, which enable any current from 
one to 2,500 amperes to be measured. The 
conductors in this laboratory are of the 
concentric type, so as to avoid any stray 
magnetic ficlds. Current is provided by 
a storage battery which can give 6,000 
amperes for half an hour and 10,000 am- 
peres for a few minutes. For measuring 
these heavy currents manganin shunts are 
provided. 
multicellular electrostatic voltmeter. The 
Clark cell is taken as a definition, and not 
as a standard. For measuring higher 
voltages there is a set of six multicellular 
voltmeters which can be used up to press- 
ures of 3,200. For controlling the heavy 
currents, two mercury rheostats are placed 


The volt standard is a Kelvin 
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outside of the laboratory, the principal 
one carrying 1,000 amperes, the lower one 
heavier currents. These rheostats con- 
sist of troughs of enameled iron contain- 
ing mercury. There is a strip of copper 
held in the bottom of the trough to in- 
crease the conductivity. A short-circuit- 
ing bridge is provided, which can be 
moved along the troughs, thus increasing 
or decreasing the resistance. There is a 
constant-temperature room, maintained at 
a temperature slightly above that of the 
outside air. The temperature is regulated 
by a thermostat and a gas stove. This 
room is used for accurate comparisons of 
resistance coils. The standard coil was 
placed here in 1894, and has not been re- 
moved since. It has never been subjected 
to a temperature lower than twelve degrees 
centigrade nor one higher than twenty- 
five. It has never carried a current greater 
than one-twentieth of an ampere, and 
therefore it is likely that its resistance 
has not altered. Two specimens of double- 
coil ohm substandards have been made 
with wires of metals having temperature 
coefficients differing in the ratio of about 
one to twelve. By subjecting these to 
tests of their resistance throughout a small 
range of temperature, the temperature can 
be computed at which the two resistances 
become equal, and also the resistance at 
that temperature. These coils can be sent 
for comparison with the standards of an- 
other laboratory without any comparison 
of thermometers being necessary. Each 
thus constitutes not only a resistance sub- 
standard, but a one-point thermometric 
standard. The laboratory contains a col- 
lection of commercial meters of approved 
form.—Abstracted from Engineering 
(London), May 20. 


=> 
European Telephone Figures. 

Some figures were given recently by W. 
E. L. Gaine, the general manager of the 
National Telephone Company, of London, 
showing the development which had taken 
place in the telephone industry in Great 
Britain, and comparing this with the 
growth in other countries. The increase 
in the number of telephones during the 
last twelve months has been at the rate of 
fifteen per cent. The total number is now 
378,000. The messages transmitted are 
1,052,000,000 yearly. 

It has been said that Great Britain ts 
behind all other countries in telephone de- 
velopment. To prove that this is not so, 
a comparison is made with other European 
countries. It is shown that Austria- 
Hungary, Belgium, Holland, Italy, Nor- 
way, Portugal, Russia, Spain and Switzer- 
land, with a total population of 288,000,- 
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000, have only 30,000 more telephone sta- 
tions than the United Kingdom, with only 


42,000,000 inhabitants. Eight countries--- 


France, Austria-Hungary, Belgium, Hol- 
land, Denmark, Norway, Portugal and 
Switzerland—have together 7,331 stations 
less than the United Kingdom. The 
Scandinavian countries—Sweden, Norway 
and Denmark—and Belgium, Holland and 
Switzerland have 105,000 stations less than 
Great Britain. The only country in Eu- 
rope upon the same platform with Great 
Britain is Germany, which has a popula- 
tion of 58,000,000 and 10.2 telephone sta- 
tions for each 1,000 inhabitants. For 
Great Britain and Ireland the figure is 
10.15. 

Leaving out France, Germany and Swe- 
den, no European country has as many 
telephones as London alone. London, with 
a population of 6,000,000, has nearly as 
many telephones as the whole of France, 
with a population of 39,000,000; the whole 
of Sweden, Austria and Belgium, with 
69,000,000; or Switzerland, Norway and 
Denmark, with 10,000,000. On the other 
hand, the telephone business has not de- 


‘veloped as it should have if it had been 


given a fair chance. 

Reference is made to the conditions in 
America, where “the service is not chean 
and nasty, but scientific and highly devel- 
oped, adequately paid for and worth pay- 
ing for.” 

The legal decision made some time ago 
that the telephone is a telegraph, thus 
putting it under the heel of the govern- 
ment, has greatly retarded its develop- 
ment. Now since the government has at 
last adopted a settled policy regarding the 
telephone, it is expected that the devel- 
opment will be much more rapid. 

Attention is called to the use of private 
exchanges in large offices. The adoption of 
this system in Great Britain is not ex- 


pected until a more reasonable method of 
charging has been put in force. As long 


as unlimited service is given for a fixed 


price this development can not be hoped 
for. “The rates in America are based, as 
they should be, on the amount of service, 
and similar principles must be adopted in 
Great Britain.” 


EIERE S ERS: 

Application for a charter has been made 
to the Pennsylvania State authorities bv 
the Westinghouse Consolidated Foundries 
Company, of Pittsburg, Pa. The object 
is for the various Westinghouse Companies, 
which now have foundries, at Pittsburg, 
Allegheny City, Cleveland and Attica, 
N. Y., to have all their castings made in 
one factory, which is located at Trafford 
City, near Pittsburg. This plan is to as- 
sure greater economy and uniformity in 
the making of foundry products. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


In a talk before the Iowa State Elec- 
trical Association on the subject of “Mod- 
ern Methods of Advertising,” Frank B. 
Rae, Jr., secretary of the C. W. Lee Com- 
pany, Newark, N. J., made some very in- 
teresting points concerning this subject. 

“Advertising, when stripped of its trap- 
pings and gilt, is a very plain, common- 
sense business proposition—a proposition 
of selling goods. While it would seem that 


this is simple enough and obvious as the 


first proposition in geometry, it is a fact 
that only a very small percentage of so- 
called advertising conforms to this defini- 
tion. On the contrary, the fundamental 
principle has been so hidden by a maze of 
high-sounding words that not one man in 
a thousand of those who foot the bills 
knows what he is trying to accomplish or 
is paying others to accomplish for him. 
He staggers along blindly, believing that 
any sort of an announcement regarding 
his business is advertising; and the more 
startling the form and wording of this an- 
nouncement, the better advertising he be- 
lieves it to be. 

“Advertising has been likened to sales- 
manship. ‘Salesmanship on paper’ is the 
expression of a clever advertising man. For 
practical purposes this is a very good defi- 
nition. i 

“There is just one mystery in advertis- 
ing—the mystery of the personal equation. 
Advertising—real advertising—is good or 
bad, only as the man who prepares it 
is gifted or not gifted. Words are in 
every man’s mouth, but every man can not 
be a Patrick Henry. A pen is in every 
man’s hand, yet every man is not a 
Shakespeare. The tools of advertising are 
within every man’s grasp, yet very few 
men can write an effective advertisement. 
It is well for us to recognize at once that 
the gift to see and express in advertise- 
ments, the possibilities of a business, is 
no more common than the gift to see and 
express in poetry the inspiring beauties of 
nature. 

“You have all listened to the clever 
salesman. He came unknown, unasked, and 
unannounced, His dress and appearance 
were his credentials; a bright word, his 
introduction. In terse, clean-cut English, 
he told his story; with convincing logic 
he drove home his argument; with un- 
deniable assurance he solicited your busi- 


ness. Tact, courtesy, good-breeding 
stanyped each word. If he did not get an 
order, he left an indelible impression ef 
the worth of his goods. Perhaps you did 
not want to buy them—for any one of a 
thousand reasons—but sooner or later nis 
well-delivered arguments, his tactful in- 
sistence, will win you. You will buy. 

“What were this salesman’s qualifica- 
tions? He was tastefully, or at least, de- 
cently, dressed; his introduction com- 
manded your attention; his argument ap- 
pealed to your reason; his tact and clever- 
ness assured him a future opening if not 
an immediate sale. These are the qualifi- 
cations of a successful salesman. They 
are the qualifications of the successful 
advertisement. | 

“It must be understood that the back- 
bone of your business-getting department 
is the solicitor. Advertising can persuade 
a man of the advantages of your service, 
can convince him that he needs it, can 
crystallize his desire into an immediate de- 
mand for specific information touching his 
individual wants, but it can not figure his 
installation or secure his signature to a 
contract. ‘This requires a solicitor. 

“Granted that you have intelligent and 
energetic solicitors, the advertising will be 
designed to bring the prospects to the point 
where it will require the least amount of 
the solicitor’s time to close a contract. ‘To 
do this 1s not the work of a single adver- 
tisement, nor of a number of diversified 
and disjointed advertisements. It is the 
work of a long-continued, regular, system- 
atic advertising campaign. 

“It is here that the average lighting 
manager interposes objections. He is per- 
fectly willing to take a flyer—to send out 
three or four mailing cards, perhaps, or 
insert a so-called catchy advertisement. in 
the newspapers. 


Such advertising, if ad- 
vertising it can be called, is the sheerest 
waste of money. Object as you will to this 
statement, if you will but compare again 
your advertising campaign to the work of 
the accomplished salesman you will begin 
to see the reason ‘why of’ the follow-up 
method. For your salesman does not al- 
ways get an order on his first call or his 
second or his third. It may take a half 
dozen calls to educate you to the advan- 
tages of his goods and to win your confi- 
dence—in short, to bring you to the buying 


point. Had the firm employing this sales- 
man sent a different man each time; had 
the various men employed radically differ- 
ent methods, it is probable that you would 
pay little if any attention to their solici- 
tations; but the one man, the one method, 
the constant, aggressive, persistent follow- 
up—that is what lands the order. 

“And that is what will land orders from 
advertising. | , 

“The matter of such a follow-up cam- 
paign should be planned and systematized 
in advance with very strict regard to local 
conditions. It is in the planning and sys- 
tematizing that such a campaign wins or 
loses—in the logical sequence of the ad- 
vertising used. The system of handling 
inquiries, of checking and revising the 
mailing lists, of adapting the solicitors’ 
labor and reports to the mutual benefit of 
both solicitors and the advertising—these 
are all vitally important points to be set- 
tled before a single piece of matter is used. 
Having settled them the actual follow- 
up work resolves itself into the very sim- 
ple proposition of seeing that the matter 
goes out promptly on the scheduled dates, 
that inquiries are carefully followed, and 
that the enthusiasm of the soliciting force 
is kept at fever heat. 

‘When it is understood that the chief 
object of the advertising is to pave the way, 
introduce and make definite appointments 
for the solicitors, the importance of having 
the latter always aggressive will be appre- 
ciated. The actual business-getting must, 
and always will, remain with the solici- 
ting force. 

“Modern methods of advertising,’ 50 
far as the central station is concerned. 
means merely that you regularly and per- 
sistently keep the advantages of your serv- 
ice before every prospective customer with- 
in reach of your mains. That such met’ 
ods can be adopted with profitable resuit 
by the smaller plants has been demon- 
strated. 

“But a warning should be sounded. Do 
not make your advertising too elaborate, of 
too voluminous. De not waste it upon ill- 
chosen lists. Most important of all, do 
not allow it to be designed by an adver- 
tising man ignorant of the ethics of the 
lighting business, or by a lighting map 
lacking in advertising genius and ex- 
perience.” 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The “G. 1.” Flush Pash-Button 
Switch. 

The accompanying illustrations show 
the new “G. I.” flush push-button switch 
placed upon the market by the Stanley- 
G. I. Electric Manufacturing Company, 


me 


«G. I.” FLusa Posn-ButTTron SWITCH. 


Pittsfield, Mass. This switch is designed 
to meet all the demands of modern condi- 
tions. The porcelain shell is small, and 
the mechanism is compact, allowing ample 
spacing between live parts of opposite 
polarity. It is easy to wire, because of 
the protected corners of the porcelain, and 
the convenient location of the terminal 
screws. 

The moving parts, with the exception 
of the contacts, are made of hardened 
steel. The contact blades are of brass, 
thoroughly insulated from the rest of the 
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PusH-ButTton Swirca, SIDE VIEW, SHOWING 
PORCELAIN SHELL. © 


movement by sheet mica. The contact 
clips are made of phosphor bronze. 

The movement is of the rotary ‘type, 
combining a short push ‘with positive ac- 
tion. It is made single-pole, double-pole, 
three-way and four-way, with standard 
size single plate. The switch may also 
be furnished with gang plates up to eight. 
The overall dimensions of the porcelain 
are: Length, two and three-quarter 


inchés; width, one and’: three-quarter 
inches; depth, two and one-quarter inches. 

The’ switch is designed with an un- 
usually long breaking distance, so that it 
faa 


-> 
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Movina Parts oF FLusH PUSH-BUTTON SWITCH. 


may be used with safety on 250-volt cir- 
cuits. 

While the “G. I.” flush push-button 
switch is adapted. for use with all standard 
outlet boxes, the company has designed the 
“G. I.” seamless outlet box, made of drawn 
steel, combining the elements of neatness 


PORCELAIN SHELL. 


and strength, and made entirely without 
seams. It is provided with smoothly-fin- 
ished knock-out plugs in both the bottom 
and ends. The supporting ears are firm- 
ly riveted to the box. 

The inside dimensions are: Length, 
two and seven-cighths inches; width, one 
and seven-eighths inches; depth, three 
and one-eighth inches. The box is suitable 


SEAMLESS OUTLET Box 


for use with all flush push-button switches 
and wall receptacles that do not exceed 
these dimensions. In order to prevent 
rust, the box is thoroughly japanned in- 
side and out. i 


New Electrical Equipment of the 
Dan River Power and Manufac- 
turing Company, Danville, Va. 


In the cotton industry the rapidly in- 
creasing demand for electrical equipments 
is especially noticeable, an illustration 
being the recent order from the Dan River 
Power and Manufacturing Company, Dan- 
ville, Va., for its new plant, placed with 
the Baltimore office of the Westinghouse 
Electric and Manufacturing Company. 

The contract is practically a duplicate 
of the present installation, which has been 
in operation about eighteen months. The 
new plant when completed will be one of 
the best electrical installations for cotton 
mill work in the country. The mills are 
designed by the well-known firm of Lock- 
wood, Green & Company, of Boston, and 
have the latest type cotton-mil] machinery 
driven by Westinghouse induction motors. 

The power plant is on the Dan river 
about a mile distant from the mills and 
will contain when completed three 750- 
kilowatt and three 500-kilowatt alternat- 
ing-current revolving-field generators of 
the water-wheel type, with two 125-kilo- 
watt direct-current exciters and complete 
switchboard equipment. 

The recent order for new apparatus in- 
cludes one 750-kilowatt, revolving-field, 
6,600-volt, twenty-five-cycle, three-phase 
water-wheel generator; two 500-kilowatt 
generators with the same characteristics; 
switchboard equipment; bank of three 400- 
kilowatt, oil-insulated, water-cooled trans- 
formers complete with oil-controlling 
switch ; low-tension switchboard and twen- 
ty-four 440-volt, three-phase induction 
motors, which will be used for operating 
the different machinery in the cotton 
mills. The sizes of the motors are as 
follows: Fourteen 100-horse-power, five 
150-horse-power, two  fifty-horse-power, 
two forty-horse-power and one seventy-five 
horse-power. 


National Carbon Company Purchases 
United States Carbon Company. 


.'The National Carbon Company has pur- 

chased the United States Carbon Com- 
pany, of Cleveland. The latter is the cori- 
cern which was taken out of the hands of 
a receiver some months ago by M. B. 
Brady, of that city. He is said to have 
paid $90,000 for the property and reor- 
ganized it with $500,000 capital. 
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A New Insulator Pin. 

In the description of the transmission 
line and third-rail system of the Long 
Island Railroad published in our issue of 
June 9, attention was-called to the new 
type of iron insulator pin employed. This 
pin, which is a radical departure from 
. previous practice in pin design, is the in- 
vention of W. N. Smith, of Westinghouse, 
Church, Kerr & Company, who has applied 
for a patent on the device. The design has 
been further improved and arrangements 
are now being made for manufacturing 
and placing it on the market, under the 
name of the “Smith-Grin” insulator pin. 

This pin does away with the necessity 
of boring holes in the cross-arms, thereby 
conserving the whole strength of the arm 
and lengthening its life; the metal com- 
posing it is distributed in the most ef- 


THE ‘‘Smira-Grie” INSULATOR PIN. 


fective manner, as its cross-section is 
greatest next to the arm where the great- 
est resistance to bending is required; and 
the shrinkage of the arm can be effectively 
taken care of by the U-bolt and strap, as 
there is no tendency to distort the bolt, 
and consequently there is no possibility 
of the pin standing crooked upon the arm 
after the shrinkage has been taken up. 
It is claimed to be practically inde- 
structible, and is expected to be the strong- 
est factor in line construction. 

More than 8,000 of the pins as origi- 
nally designed and shown in the accom- 
panying illustration were used in the 
transmission line construction of the Long 
Island Railroad, carrying 250,000-ciren- 
lar-mil cables in spans averaging 150 fect 
in length, and no failures have yet. been 
reported after over a year of service. A 
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dozen or more standard sizes of the im- 
proved design are being worked up to fit 
several sizes of cross-arms and pole tops, 
and to carry insulators of varying sizes 
up to the highest voltages in practical use. 
The pins will be made of either cast or 
malleable iron to suit the purchaser’s con- 
ditions. 

While it is designed particularly for 
use with wooden cross-arms, it can read- 
ily be adapted to steel cross-arms, and to 
such special fixtures as are often neces- 
sary in heavy transmission-line construc- 
tion. On account of its mechanical de- 
sign, it will also find a place in heavy 
catenary trolley construction, which is now 
being actively developed for the electrifi- 
cation of railways by the single-phase sys- 
tem. 


A Special Pocket Blow-Torch. 
M. W. Dunton & Company, Providence, 
R. I., manufacturers of “Nokorode” so!d- 
ering paste, in order to attract the atten- 


PockeT ALCOHOL BLow-TOoRCH. 


tion of electrical workmen to their prod- 
ucts, have offered a pocket torch for the 
return of fifty tin covers from their two- 
ounce decorated cans. These alcohol pock- 
et blow-torches are five and three-quarter 
inches high by seven-eighths of an inch 
in diameter. The size of the flame is 
adjustable, the torch thoroughly nickel- 
plated on brass, and the apparatus is 
really a very neat and attractive device. 
This offer is open until July 1, 1907. 

The accompanying illustration gives a 
good idea of the blow-torch. 


American Apparatus for Largest 
Japanese Power Station. 

The Tokio Electric Light Company, 
which has under construction the largest 
water-power station in Japan, in carrying 
out its extensive plans, has placed large 
orders with an American manufacturer for 
miscellaneous electrical apparatus. The 
main power station of this company is 
located about twenty-five miles from Tokio 
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on the Tamagawa river, and high-voltage 
electrical transmission lines bring the 
power there generated to a substation just 
on the outskirts of the Japanese capital. 
With the exception of the water-wheels and 
generators, which are of German manufac- 
ture, all the main station apparatus was 
ordered some time ago from the General 
Electric Company, of New York. At the 
substation the voltage is reduced by trans- 
formers and distributed underground to 
various smaller stations within the city. 
The Tokio Electric Light Company has 
just ordered all the additional apparatus 
for this purpose from the same American 
concern. This order will include the 
shipment of fifty-five 250-kilowatt trans- 


= formers and seventy-eight single-phase po- 


tential regulators, as well as switchboards 
and auxiliary apparatus. As electricity is 
used for both lighting and power, the po- 
tential regulators provide a means for 
keeping the voltage constant at the lamps 
so that their light will be steady and uni- 
form. 7 
Sega 
Automatic Telephones for Skibo 
Castle. 

Andrew Carnegie has purchased from 
the Automatic Electric Company, Chicago, 
Jll., a complete private automatic tele- 
phone exchange of twenty lines for his 
Scottish estate, Skibo Castle, Bonar 
Bridge, Sutherland, Scotland. 

Mr. Carnegie’s sister-in-law, Mrs. Lucy 
Carnegie, has an automatic exchange of 
twenty-two lines on her estate, Dungeness. 
on Cumberland Island, just off the coast of 
Georgie. The Dungeness exchange has 
been in operation over two years, and Mr. 
Carnegie was so pleased with its working 
that he decided to use the same system at 
Skibo Castle. F 

K. B. Weatherbee, Mr. Carnegie § 
mechanical engineer, was in Chicago dur- 
ing the latter part of May to familiarize 
himself with the automatic system, and 
expects to install the exchange at Skibo 

e in August. 
er E will be for thir- 
teen telephones, five of which will be B 
the castle, one in the estate office, two 1m 
the stable and garage, one in the ee 
keeper’s lodge, one ìn the gardener’s j n 
one in the golf house, one at the doc D 
Dornoch Firth, where Mr. o 
yacht is kept, and one at the ee 
The estate is about ten miles 1 
the automatic telephones will RA z 
scattered all over it eventually. 

j j lace an old mag 
tomatic system will rep oon in Us 
neto manual system that has bee 


there for some time. 
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The Beck Flaming Arc Lamp. 
The Beck flaming arc lamp is one of 
the latest developments in arc lamp con- 
struction, and aside from its value as to 
light economy, it possesses additional ad- 
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Fic. 1.—MECHANISM OF LAMP. 


vantages of merit. The accompanying il- 
lustrations show the extremely simple 
principle of construction, which is entirely 
new. 

One of the troubles met with in flaming 
arc lamps has been due to the fact that 


Fic. 2.—FEEDING MECHANISM. 


the vapors from the carbon would get 
into the mechanism ; and where this mech- 
anism is complicated, considerable trou- 
ble resulte. 

Mr. Heinrich Beck, of Meiningen, Ger- 
many, has worked out this new principle 
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of carbon feed, the simplicity of which is 
very striking. The principle of the feed 
is that the carbon, which has a rib run- 
ning its entire length, rests on a metallic 
shoe. This rib burns to a fine point. The 
point gradually disintegrates and crum- 
bles, and allowe the positive carbon to sink 
slowly by gravity; and as the negative 
carbon is connected by a compensating 
chain, it feeds downward at the same time. 

The positive carbon is of greater diam- 
eter than the negative carbon, so as to 
allow the electrodes to burn evenly. 

Fig. 1 shows the mechanism of the 


lamp, and Fig. 2 the feeding mechanism. 


The carbon on the left burns to a fine 
point, which rests upon a metallic stud. 

Fig. 1 shows the mechanism of the 
lamp with the case removed. The carbon, 
a, is rigid, and the carbon, b, is loosely sup- 
ported. The current passing through ihe 
magnet, c, swings the carbon, b, to the 
right, and at the same time the arc is 
formed. The length of the arc can be 
regulated by the check nut, d. The mag- 
net, c, in direct-current lamps is entirely 
encased in iron so that damage is impossi- 
ble. Under the magnet is a dashpot, e, 
which prevents the too rapid pulling apart 
of the carbons. The dashpot is easily re- 
moved by screwing to the left and is made 
out of a tube, using a graphite plunger; 
while burning an asbestos ring, f, keeps 
the dashpot tight to prevent fumes or 
ashes from getting in. In alternating-cur- 
rent lamps the iron housing of the magnet 
is dispensed with, but the 
magnet is thoroughly pro- 
tected. In both direct and 
alternating-current lamps 
the magnet is wound with 
heavy wire, and is in serics 
with the carbons. 

The reflector is made of 
enameled iron, and is sup- 
ported by two iron rods, hh. 
On these rods are two blow- 
out magnets, ti, which are 
‘wound with bare wire and 
have a movable contact. 
Through these movable con- 
tacts it 1s possible to so ad- 
just the blowout magnets 
that the flame will be pro- 
jected downward, so as to 
give the greatest efficiency. 
The alternating-current 
lamps have no blowout magnets, but 
are otherwise practically the same as the 
direct current. The lamp is provided with 
a cutout, so as to cut out the lamps when 
the carbons are burned to. their lowest 
points. 
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The regulation of the lamp is effected 
by the adjusting screw, d, which allows the 
space between the carbons to be increased 
or decreased. The lamp uses forty-two 
to forty-five volte at the arc to burn at its 
best. 

The lamp is made to burn singly on 
fifty-five to sixty-five volts, two in series 
on 110 to 120 volts, and four in series at 
120 to 240 volts. The lamp burns from 
eight to fifteen hours, depending on the 


length of the carbons, and consumes 0.163 


watt per hemispherical candle-power. 
The light is of a golden-yellow color, 
and the ray is particularly penetrating. 
A white or deep-red light is also possible 
by changing the composition of the car- 
bons. : 
The Beck flaming lamp is being mar-. 
keted by the Beck Flaming Lamp Com- 
pany, 58 West Fifteenth street, New York 
city, of which Louis J. Auerbacher is 
president. 


The Report of the Lincoln 
Telephone Company. 
The Lincoln Telephone Company, Lin- 
coln, Neb., has compiled an interesting 
report of ite annual earnings and ex- 


penses for the year ending December 31, 


1905. The number of telephones in op- 
eration was 3,583. The gross annual in- 
come was $77,060.44. The operating ex- 
penses, maintenance, taxes, etc., were 
$38,053.05. The interest on bonds 
amounted to $24,414.67, leaving a surplus 
applicable to dividends of $14,581.72. 

Basing future growth of the plant on 
business secured during 1905 and a con- 
servative estimate of the business for 
1906, the company should have 5,000 tele- 
phones in service May 1, 1907. 

The company is operating under a fifty- 
year franchise given by the city council 
of Lincoln. It owns its exchange build- 
ing, which is forty-five by eighty feet, 
two stories and basement. : The equip- 
ment for the entire exchange was fur- 
nished by the Automatic Electric Com- 
pany, Chicago, Ill., and embodies its latest 
apparatus throughout. . 

F. E. Ebersole, general manager of the 
company, states that experience with the 
automatic system has proved that the 
larger the number of telephones in use, 
the less the cost per station to operate. 
In fact, the operating cost has been re- 
duced in this exchange a considerable 
amount per telephone within the past year 
The cost of operation per telephone per 
year, based upon January, 1905, was about 
$1.12 greater than the cost of operation 


per telephone based on the month of De- 
cember, 1905. 
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DOMESTIC AND EXPORT. 


ERIE ELECTRIFICATION CONTRACT AWARDED—The Erie 
Railroad has awarded a contract to Westinghouse, Church, Kerr & 
Company for the electrification of that portion of the Rochester 
division between Mount Morris and Rochester, N. Y., a distance of 
thirty-five miles. If this installation should prove efficient the 
division to Corning will be electrified, with branches to Hammonds- 
port and Conesus lake. = 


_ MILWAUKEE CITY ATTORNEY HOLDS LIGHT BOARD 
ILLEGAL—City Attorney Kelly, Milwaukee, Wis., has rendered an 
opinion in which he holds that the lighting commission has none 
of the powers which it believed were vested in it, and that the com- 
mon council, in fact, holds the power of installing a lighting plant. 
The attorney holds that the commission has no power to advertise 


for sites, nor to incur any expense in that behalf or for any other 
purpose. . '- 


COLUMBUS, OHIO, LOSES LIGHT FIGHT—Columbus, Ohio, 
has lost its fight for cheaper electric lights. The ordinance passed 
by the city council July 5, 1904, fixing the maximum rate for light 
at five cents per kilowatt-hour, is held to be unconstitutional by 
Master Commissioner T. P. Linn in his report to Judge Thompson, 
in the United States Court, in the suit brought by the Columbus 
Railway and Light Company against the city, to enjoin the enforce- 
ment of the rate. The company may now continue to charge the 
present maximum rate of twelve and one-half cents. 


NEW RHODE ISLAND ELECTRIC LINE—The building of an 
electric railway from Providence, R. I., to Worcester, Mass., is said 
to be assured by the negotiations recently consummated, whereby 
the newly incorporated Worcester & Providence Street Railway Com- 
pany will obtain the right to enter Providence over the lines of 
the Rhode Island company. The new company, capitalized .at 
$2.000,000, purposes building a direct line from Providence to 
Worcester overland for the rapid transit of both freight and passen- 
gers between the two points, without regard to intervening towns 
or villages. 


POWER PLANT ON THE ROANOKE RIVER—A power plant 
is projected at Eagle's Ferry, about twelve and one-half miles from 
Clarksville, Va., the development to be undertaken by New York, 
Baltimore and Montana capitalists. A dam will be built creating 
a lake two miles wide, and it is calculated that about 40,000 horse- 
power will be developed. Electricity will be transmitted for light- 
ing and power purposes to such North Carolina cities as Durham, 
Henderson, Oxford, Franklinton, Hillsboro,-and to cities in Vir- 
ginia. Besides this power the company plans in the future to develop 
5,000 horse-power at Hyco falls, on the Dan river, and 5,000 horse- 
power at Tally fails, on the Staunton river, these two streams being 
head waters of the Roanoke. 


SYNDICATE NOW CONTROLS FEDERAL TELEPHONE COM- 
PAN Y—Negotiations have been completed by which the independent 
telephone syndicate, organized by James S. Brailey, Jr., Toledo, 
Ohio, purchased the controlling interests in the various telephone 
properties controlled by the Federal Telephone Company, of Cleve- 
land, Ohio. The transaction involved more than $2,500,000. Among 
the firms interested in the syndicate are Secor & Bell, Toledo; Otis 
& Hough, Wright, McCloud & Baker, Cleveland; Bauer Brothers 
and the Atheimer & Rawlins Investment Company, of St. Louis. 
The Brailey syndicate also secured control of the subsidiary com- 
panies of the Federal Telephone Company. It has enlarged its 
holdings materially in the Cuyahoga Telephone Company, but the 
majority of that company’s stock still remains in the hands of 
Cleveland capitalists. The reorganization of the United States and 
Cuyahoga telephone companies has been effected. Action has been 
taken placing the common stock of the Cuyahoga company upon a 
four per cent basis, and that of the United States company upon 
a three ner cent dividend basis. H. C. Stifel and A. H. Bauer, of 


St. Louis; George Eustis, of Cincinnati, and Addison Hough, of 
Cleveland, were elected to the board of the Cuyahoga company. 
C. A. Otis was elected to the board of the United States company, 
succeeding F. S. Dickson. The retiring directors of the Cuyahoga 
company are J. B. Hcge, W. H. Lamprecht, R. A. Harman and H. P. 
McIntosh, all of Cleveland. 


TROLLEYS FOR CHICAGO—The Chicago (Ill.) city council 
has passed a revokable grant to the city railway companies of Chi- 
cago which will mean the wiping out of the cable car system and 
the lowering of the tunnels in the river at once. This is the most 
far-reaching and comprehensive step toward. the settlement of the 
traction question that has been taken for years. Under the new ordi- 
nance the Chicago City Railway Company gets six months in which 
to convert the cable system to an electric system. The granting of 
the trolley franchise to the new Chicago Railways Company was 
accomplished without opposition. The necessity for such action 
was held to be the lowering of the tunnels under the river, as 
ordered by the Federal government. The North and West Side com- 
panies are to go ahead and lower the La Salle, Washington and 
Van Buren street tunnels. If the city takes over the properties it 
is to pay the car companies the cost of remodeling the tunnels. 
Work on the tunnels is to begin as soon as the cable lines are elec- 
trified. 


TELEPHONE AND TELEGRAPH. 


MOUNT UNION, IOWA—A franchise has been granted to the 
Henry County Telephone Company for a period of twenty years. 


BELLEVILLE, ILL.—The Bell Telephone Company will erect 


a $30,000 building on the property which it recently bought in Belle- 
ville. 


HUNTINGTON, W. VA.—The Huntington & Teays Valley Tele- 


phone Company will rebuild the line between Barboursville and 
Hurricane. 


CHICKASHA, I. T.—The Topeka & El Reno Telephone Company 
is installing an additional switchboard, which will give it a capacity 
of 900 telephones. 


COLUMBUS, OHIO—The Central Union Telephone Company has 
taken out the permit for its new six-story building in Third street. 
The structure will cost $90,000. 


HUNTSVILLE, ALA.—Madison county is rapidly being covered 
with a network of telephone wires radiating from Huntsville. The 
Southern Bell Telephone and Telegraph Company has just com- 
pleted a line connecting the city with the exchange of the Inter- 
County Telephone Company. 


SCRANTON, PA.—A merger has been formed by the Honesdale 
Telephone Company with the Consolidated Telephone Companies, of 
Pennsylvania. The corporation will rebuild the Hawley and White 
Mills branches, and one pair of wires will be placed from Hones- 
dale to Scranton, to be used exclusively for Honesdale business. 


AVOCA, N. Y¥.—George C. Si:sbee, who for several years has 
been the general manager of the Avoca Telephone Company, which 
has operated the local lines of the New York & Pennsylvania Tele- 


phone Company, has sold his lease, the wires, poles, etc.. to the 


original owners, who have taken charge of the business. It is an- 
nounced that the Avoca lines will be under the general supervision 
of George Reynolds, of Bath. 


ROCKVILLE, MD.—The Chesapeake & Toton.az Telephone Com- 
pany has ciosed a deal for the purchase of all the property and fran- 
chises of the Enterprise Telephone Company, of Montgomery county, 
the consideration being $7,000. This gives the Chesapeake & Po- 
tomac company control of all the telephone lines of the county. It 
is understood to be the purpose of the company to place the lines in 
first-class condition and establish an excellent service throughout 
the county. 
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ELECTRIC LIGHTING. 


LUMPKIN, GA.—Lumpkin will hold an election on July 2 to 
decide ‘the question of installing a municipal electric light plant. 


PADUCAH, KY.—The Paducah council has voted $20,000 to re- 


pair the electric light plant, pending a settlement of the municipal 
ownership question. 


BOONEVILLE, QUEBEC—A. Robbecks has been granted a thirty- 
year electric light franchise by the town of Booneville. The work 
of installing the plant will begin at once. 


HALIFAX, NOVA SCOTIA—Halifax interests have purchased the 
plant of the Dartmouth Gas, Electric Light, Heat and Power Com- 
pany, Limited. It is understood that the purchase price was $30,100. 


GREENVILLE, S. C.—Joseph G. Cunningham is engaged in se- 
curing rights of way for the power transmission line of the Savan- 
nah River Power Company, from its generating station on the Sa- 
vannah river, ten miles below Anderson, to the city of Greenwood. 


ROCKFORD, WASH.—An ordinance has passed the city council 
granting to H. W. Collins, for fifty years, a franchise to furnish 
electric light and power and to erect poles along the streets and 
alleys. Work is to commence within sixty days, and to be completed 
within twelve months. 


TIVERTON, MASS.—At the annual meeting of the Tiverton Elec- 
tric Light and Power Company the following directors were elected: 
Edward L. Anthony, Rufus W. Bassett, Albert F. Dow, Frederick 
O. Dodge and Robert S. Goff, of Fall River; John R. Hicks and 
George R. Lawton, of Tiverton. : 


MISSOULA, MONT.—The Missoula Light and Water Company 
has purchased the heating plant in the rear of the First National 
Bank building from the Missoula Mercantile Company. It is the 
purpose of the Missoula Light and Water Company to install a light- 
ing station, which will be an auxiliary to the station at Bonner. 


SPOKANE, WASH.—The Telluride Power Company has begun 
work on its $3,000,000 irrigation and power plant project in Mont- 
pelier valley in Idaho. The first work will be to drive a tunnel 
through a mountain near Soda Springs. Water is to be taken from 
Bear river to the power-house through a pipe, and to the tunnel to 
a point on the west side of the mountain. 


LOS ANGELES, CAL.—Permission has been granted to the Edi- 
son Electric Company by the park commissioners to set poles and 
string wires across Griffith Park. The line of wires is to be stretched 
from the northern boundary to the southern line, a distance of 
between two and three miles, and will be used by the Edison com- 
pany to bring power from Kern river. ` 


TROY, N. Y.—The Troy board of contract has awarded a con- 
tract to the Troy Gas Company to furnish 468 arc lights of 2,000 
candle-power at twenty-six cents per night per lamp. The old price 
was thirty-two cents. The saving to the city is about $17,000 a 
year. The contract is to remain in force from the first day of 
June, 1906, until the last day of May, 1911. 


COLUMBUS, OHIO—The finance committee of the Columbus 
council has decided to recommend the ordinance to provide for 
increasing the capacity of the municipal light plant. It involves 
an issue of bonds to the amount of $14,000. It was said by the 
board of service that it is now costing $29 per lamp per year to 
Operate the plant, not including interest on investment. 


PHCENIX, ARIZ.—lIt is announced that the controlling interest 
in the Phenix Light and Fuel Company has passed from the hands 
of Mrs. T. W. Pemberton to E. B. Gage, of Tombstone. The old 
company will be absorbed by the Edison Electric Company, of which 
the following are the directors: Jacob L. Gray, Byron Story, Her- 
bert F. Keenan, A. S. Glasgow and R. C. Neill, all of Los Angeles. 


LITTLE ROCK, ARK.—Articles of incorporation have been filed 
with the secretary of state for the Southern Power and Development 
Company, of Altus, Ark., of which D. A. Allen, John Allen and J. D. 
Crockett are the incorporators. It is proposed by this new company, 
which is capitalized- at $50,000, to build a dam across the Little 
Missouri river, near Altus, and erect a water and electric light 


plant for the purpose of furnishing water and light to the adjoin- 
ing section, 
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ELECTRICAL SECURITIES. 


The stock market last week experienced a positive declining move- 
ment with a sharp break in the latter part of the week, the net re- 
sult of which has been the lowest showing of security prices since 
the unsettlement following the San Francisco disaster. Following 
this decline there have come rumors that the crop report has been 
more satisfactory than the real conditions warrant, and the govern- 
ment figures show the wheat crop to be slightly below the average 
trade estimate. The total exports in merchandise in May showed 
a net gain and amounted to $130,549,287, against $123,793,569 last 
year. Imports in May were $104,948,493, against $92,525,424 a year 
agc. | 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 16. 


New York: Closing. 
Allis-Chalmers common................0000- 20% 
Allis-Chalmers preferred:.........-...cee00: 57 
Brooklyn Rapid Transit....................- 80 
Consolidated Gas.......... 2. cee cee ee wees ee 138 
General Electric. ......... 0c. cece eee eceecee 166 


Interborough-Metropolitan common.......... 50 


Interborough-Metropolitan preferred......... 82% 
Kings County Electric............ 2. cece eee 165 
Mackay Companies (Postal Telegraph and 
Cables) COMMON...........ce cece ee ewes 74% 
. Mackay Companies (Postal Telegraph and 
Cables) preferred............cccceceeees 73% 
Manhattan Elevated............ ccc eect eee 149 
Metropolitan Street Railway................ 110 
New York & New Jersey Telephone........ 137% 
Western UNION + tsscs ed eee eck Sheet ens 9214 
Westinghouse Manufacturing Company...... 156 


The regular quarterly dividend of 145; per cent on Metropolitan 
Street Railway is payable July 16. Books close June 25 and reopen 
July 17. 

The board of directors of the Western Union Telegraph Company 
has declared a quarterly dividend of 134 per cent upon the capital of 
the company, payable July 16 to the stockholders of record at the 
close of the transfer books on June 20. Whe company’s statement 
for the quarter ended June 30, 1906, partly estimated, compares as 
follows: net revenue, $1,750,000; bond interest, $331,300; balance, 
$1,418,700; dividend, $1,217,023; surplus for quarter, $201,677; pre- 
vious surplus, $16,659,192, a total of $16,860,869. The actual reports 
of the company for the quarter ended March 31, 1906, follow: net 
revenue, $1,469,159; bond interest, $331,300; balance, $1,137,859; divi- 
dends, $1,217,028; deficit, $79,164; previous surplus, $16,738,356; total 
surplus, March 31, 1906, $16,659,192. | 


Boston: Closing. 
American Telephone and Telegraph......... 138% 
Edison Electric Illuminating................ 240 


Massachusetts Electric preferred............ 71 
New England Telephone 135% 
Western Telephone and Telegraph preferred. 92 


es ees © ef we Geo eo wae eee E r E 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common....... ied ae T2 
Electric Storage Battery preferred........... 72 
Philadelphia Electric................ cee eee 8 
Philadelphia Rapid Transit................. 2414 
United Gas Improvement.................02. 85% 


Directors of the United Gas Improvement Company have de- 


clared a dividend of 2 per cent ($1 per share), payable July 14 to 
stock of record June 30. 


Chicago: Closing. 
Chicago Telephone........... 0.0 ccc cece ees 115 
Chicago Edison Light..............0.0ccccee 145 
Metropolitan Elevated preferred............. 70 
National Carbon common................... 88 
National Carbon preferred................-.. 119 
Union Traction common.................00: 4% 
Union Traction preferred...............008. 1314 


The annual meeting of the Chicago Edison Company has been 
adjourned until June 26. 
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ELECTRIC RAILWAYS. 


DUNKIRK, N. Y.—The Dunkirk common council has granted a 
franchise to the Dunkirk Street Railway Company. 


BOISE, IDA.—Contracts have been let for the grading of about ten 


miles of the Nezperce branch of the Lewiston-Southeastern Electric 
Railroad. 


PRINCETON, ILL.—The contract for the grading of the electric 
line from Princeton to Bureau has been awarded. It calls for the 
completion of the work by September 1. 


STEUBENVILLE, OHIO—The Steubenville Light and Traction 


Company has asked the Toronto council for a franchise to double- 
track its line through that town. 


KENOSHA, WIS.—The Chicago & Milwaukee electric road is 
preparing to enter the freight business, and a special line is being 
built west of Waukegan to connect with Elgin and Joliet. 


WATERLOO, IOWA-—-An effort is being made by capitalists of 
Waterloo to build an electric line from Waterloo to Des Moines, 
passing through Tama, Traer and perhaps Marshalltown. 


BELLOWS FALLS, VT.—The Rutland Railway, Light and Power 
Company will issue $1,200,000 worth of forty-year bonds for imme- 
diate use to acquire the property of the Rutland City Electric Com- 
pany and to extend and improve present holdings. 


BOWLING GREEN, KY.—A movement in now on foot to build 
an electric line between Bowling Green and Scottsville, Ky. The 
movement is headed by W. L. Yarbrough and T. C. Mitchell, of 
Bowling Green. The road can be built and equipped for $100,000. 


MUNCIE, IND.—The Muncie & Portland traction line, connect- 
ing Portland and Muncie, has been opened for traffic. The prin- 
cipal cities and towns touched by the line are Muncie, Albany, 
Dunkirk, Redkey and Portland. The road probably will be extended 
to Celina, Ohio. 


MANCHESTER, N. H.—The Manchester Traction Company, of 
which William A. Tucker, of Boston, is president, has purchased 
the Goff Falls, Litchfield & Hudson Street Railway, and will operate 
the new line. Work has begun on the road at Goffs Falls and prob- 
ably will be completed in about four months. 


CHADRON, NEB.—The plans for an electric railroad between 
Belmont, in Dawes county, and Hay Springs, in Sheridan county, 
Nebraska, are practically consummated. This section is a good 
farming country. The farmers and stockmen, headed by W. S. 
McGannon, J. M. Cain and C. H. Bisping, are pushing the project. 


GREELEY, COL.—The Denver, Greeley & Fort Collins railway 
has filed articles of incorporation. The company is capitalized at 
- $50,000 and proposes to build 100 miles of electric road from Denver 
north through Denver, Adams, Weld and Larimer counties, with 
the terminus at Fort Collins. The directors are J. D. Housman, of 
Denver; A. W. Trenholm, Otto Bremer, Westcott Price and Ira 
SHott, all of St. Paul. 


BROCKTON, MASS.—Construction has begun on the Plymouth 
County Street Railway. The section to be constructed first is be- 
tween Marshfield and Brant Rock. It is proposed to continue the 
line through to Rockland and later to construct a three and one- 
half mile branch from Hanover to Cushing’s Corner, to connect with 
the Brockton & Plymouth Street Railway. George H: Thomas and 
Walter Peterson, of Brant Rock, have become associated with the 
undertaking. 


MANSFIELD, OHIO—The Cleveland, Ashland & Mansfield Rail- 
way Company, which was recently incorporated with a capital of 
$500,000 for the purpose of building an electric road from Mansfield 
to Ashland, has awarded the contract for the grading to L. B. 
Stanley & Company, of Collinwood, and it is stated that the work 
will be begun at once. The contracts for bridges, culverts and 
other material and equipment will be let soon. The company will 
make an effort to complete the work at the earliest possible moment. 


NORWALK, OHIO— Within a short time the capital stock of the 
Sandusky, Fremont & Southern will be increased from $10,000 to 
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$500,000, and a mortgage of $1,000,000 placed on the property. ‘of 
this amount $500,000 will be sold to complete the road from San- 
dusky to Fremont. The stock will be placed in the Lake Shore 
Electric treasury, and the bonds will be guaranteed by the Lake 
Shore. The Lake Shore Electric is now engaged in buying right 
of way for this property. 


IRWIN, PA.—At a meeting of the stockholders of the West New- 
ton & Webster Street Railway Company a formal transfer of its 
property was made to the Pittsburg, McKeesport & Westmoreland 
Company, which will build a line from Irwin to the Monongahela 
river at Donora, a distance of eighteen miles. The contract to build 
the line was let to the South Penn Construction Company. The 
trolley company has made traffic agreements to connect with the 


West Penn Company at Douglas and with the Monessen & Fayette 
City at Monessen. 


SEATTLE, WASH.—John McQuade and Edwin S. Gill have 
secured a renewal of the franchise held by them for some months 
from the commissioners of Kings county for the construction and 
operation of an electric railway from the north boundary line of 
the county, with the privilege of constructing tracks and placing 
poles and wires on any county road between those points. Accord- 
ing to the terms of the franchise the work of construction must 
begin within two years’ time. The franchise is the same as that 
formerly granted to the petitioners. 


MEMPHIS, TENN.—An interurban electric line from Memphis 
to Clarksdale, Miss., via Lakeview, with branches from Coahoma or 
Clover Hill to Friars Point, appears to be a certainty, and the Lake 
View Traction Company, which is backing the enterprise, hopes to 
begin construction this summer. The proposed line will parallel 
the Yazoo & Mississippi Valley from Memphis to Clarksdale. The 
company’s cars will carry both freight and passengers. Thomas 
Taggart, of Indiana, is president of the company, and it has C. F. 
Farnsworth, W. A. Percy, R. F. Tate, Walter Goodman, Mike Roach 


and other Memphians among its stockholders The company is 
capitalized at $100,000. 


BUCYRUS, OHIO—The active work of building the Columbus, 
Marion & Bucyrus electric has begun, and construction will be com- 
pleted by fall. The line will connect the Columbus, Delaware & 
Marion, which is now in operation from Columbus to Marion, with 
the Ohio Central Traction Company at Bucyrus, now operating to 
Mansfield and Shelby. Through these lines a Cleveland connection 
will be made. Next year the Columbus, Marion & Bucyrus will 
extend its lines northeast to tap the Lake Shore Electric at Ply- 
mouth. A second company has secured the right of way for a line 
from Bucyrus to Fremont via Tiffin, to connect there with a Toledo 
line. This road is expected to be in operation this year. 


MANKATO, MINN.—Isaac A. Smith, a civil engineer of St. Louis, 
is investigating the feasibility of constructing electric railway 
lines from village to village in southern Minnesota, to connect larger 
cities. He indicated the possibility of a line being built from Blue 
Earth via Easton or Delevan, Minnesota Lake, Plum Valley, 
Wilton, Waseca, Palmer, Blooming Grove, Morristown and Wareaw 
to Faribault. He also thought well of a plan to run a line from 
Mankato to Waseca. Fairmont people are interested in the con- 
struction of an electric line from that city to Algona, Iowa. The 
Fairmont Business Men’s Association has appointed a committee of 
five to take the matter up and report at a future meeting. 


BIRMINGHAM, ALA.—The Tidewater Development Company, 
with capital stock of $100,000, has been incorporated by Birming: 
ham and Tuscaloosa capitalists for the purpose of establishing 
steamship lines on the Warrior, Tombigbee, Alabama, Coosa, Mobile 
and other rivers running through that and other states, carrying 
on state and interstate commerce, building electric railways and 
power plants in Alabama and operating all of these. The company 
has secured the necessary franchise and right-of-way for the main 
line of railroad from Tuscaloosa to Gadsden. Other roads are also 
to be built and operated. The company proposes to establish & 
through route for freight by electric railway and steamship from 
the Tennessee valley to the Gulf of Mexico. J. M. Dewberry is 


president; Lewis Miller, vice-president, and J. W. Donnelly, sec- 
retary. 


June 23, 1906 


PERSONAL MENTION. 


MR. CHARLES FORDHAM has been made manager of the Os- 
wego (N. Y.) office of the Ontario Telephone Company. 


MR. E. CLARK, of Valentine, Clark & Company, Chicago, Ill., 
and Mrs. Clark, were visitors to New York during the past week, 
stopping at the Hotel Imperial. 


MR. R. C. BELL, who has been in the Edwardsville (Ill.) office 
of the Central Illinois Construction Company, has been placed in 
charge of the company’s new office at East St. Louis. 


MR. C. J. H. WOODBURY, of the American Telephone and Tele- 
graph Company, Boston, Mass., received the degree of Doctor of 
Science from Union College, Schenectady, at its commencement on 
June 13. 


MR. S. A. PHILLIPS, Philadelphia, Pa.. has been appointed 
sole fiscal agent for the Kansas City & St. Joseph Street Railway 
Company, Kansas City, Mo. This road forms a direct connection 
from Kansas City to St. Joseph. 


MR. DAVID LAIRD has taken charge as superintendent of the 
fifth division of the Southern Bell Telephone Company, with head- 
quarters at Savannah, Ga. Mr. Laird goes to Savannah from Rich- 
mond, Va., where he was in charge of the local exchange. 


MR. EDGAR H. BEDELL, a graduate of Stevens Institute, has 
recently joined the sales department of the New York office of the 
Bridgeport Brass Company to devote his time to the introduction 
of phono-electric wire. Prior to this connection Mr. Bedell was 
identified with construction engineering. 


MR. W. J. BOWEN has severed his connection with the J. R. 
Garrett Company, of Marysville, Cal., and will become purchasing 
agent for the Northern Electric Company, with headquarters at 
Chico. Mr. Bowen has been associated with the Garrett company 
for the past thirteen years in many responsible positions. 


DR. SCHUYLER SKAATS WHEELER, president of the Crocker- l 


Wheeler Company, Ampere, N. J., sailed on June 14 on the steam- 
ship Barbarossa for a short European trip. He was accompanied 
by Professor Francis B. Crocker, professor of electrical engineer- 
ing at Columbia University, New York city, who has been associ- 
ated with him in business for many years. 


MR. WILLIAM M. ROTHSCHILD, president and general man- 
ager of the St. Marys Incandescent Lamp Company, St. Marys, Pa., 
was a recent visitor to Chicago, Ill. Mr. Rothschild reports a great 
increase in the demand for the “Eureka” lamp. During his visit 
to Chicago he renewed a number of old acquaintances and closed 
several large contracts. From Chicago he made a flying trip to 
St. Louis. 


MR. H. K. STROUD, the adver- 
tising manager of the Electric Serv- 
ice Supplies Company, Keokuk, 
lowa, brings to his work as adver- 
tising expert a practical printer’s 
experience, which he has found to 
be a valuable asset in his work. 
At the early age of ten years Mr. 
Stroud was in his father’s print- 
ing establishment at Philadelphia, 
Pa., hard at work assembling type 
to conform with various original 
ideas. His real advertising career 
began with the Model Heating Com- 
pany, of Philadelphia, following 
which he was assistant manager 
for the H. W. Johns-Manville Com- 
pany, of New York city. He has 
been advertising manager for 
Pierce, Butler & Pierce, Syracuse, 
N. Y. Mr. Stroud has contributed a number of articles on the 
subject of advertising to recent issues of prominent journals de- 
Voted to this subject. 


MR. H. K. STROUD. 
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MR. E. B. ELLICOTT, electrical engineer of the Chicago Sani- 
tary Commission, with Mrs. Ellicott, was a New York visitor dur- 
ing the past week, stopping at the Hotel Imperial. 


MR. GARDINER C. SIMS, having recently been elected to the 
presidency of the William A. Harris Steam Engine Company, of 
Providence, R. I., builders of Corliss engines, has resigned his po- 
sition as general manager of the Marine Engine and Machine Com- 
pany, Harrison, N. J., and will return to Providence to assume 
his duties there. The Harris company has purchased a tract of 
land at Central Falls, R. I., and plans are now being prepared for 
the building of new works. 


MR. NIELS A. CHRISTENSEN, the Danish engineer and inventor, 
has become associated with the AllisChalmers Company, Milwau- 
kee, Wis., which has purchased the rights to manufacture and sell 
the Christensen air-brakes and air-compressors. Mr. Christensen 
was born on August 16, 1865, at Toerring, Denmark. He attended 
the local public school until he was fourteen years of age, when he 
i was apprenticed in Viele, a near-by 
city. During his apprenticeship he 
attended evening school and be- 
came proficient in the fundamental 
laws of physics and electricity. He 
entered the Polytechnic Institute, 
at Copenhagen, at the age of 
eighteen, and in that city engaged 
in practical work in machine shops, 
especially those devoted to ship- 
building and marine engineering. 
At the age of twenty-three Mr. 
Christensen journeyed to London, 
England, and secured an engage- 
ment as a designer in an engineer- 
ing plant. Finding it a little diffi- 
cult to get along because of his 
lack of knowledge of the language, 
he shipped on an English vessel 
as third engineer, studying mean- 
while, and upon returning to London he became a designer with 
a large firm that had works and principal offices in Liverpool and 
a branch office and engineering staff in London. With this concern 
Mr. Christensen designed the machinery and made the general! plans 
for the new waterworks at Calcutta, India, and also designed the 
machinery and general layout for the Chilian Nitrate Works of 
Colonel North. Later Mr. Christensen had charge of the design- 
ing department of a manufacturing concern at Darwen, Lancashire, 
engaged in the manufacture of Corliss engines and textile and paper- 
making machinery. In 1891 Mr. Christensen arrived in New York. 
He proceeded at once to Chicago, Ill., where he became connected 
with Fraser-Chalmers Company as designer of Corliss engines. He 
had invented a new Corliss engine valve gear and tried to have 
this design accepted, but the company had just finished a new set 
of designs and was not disposed to alter them at once. He remained 
in the draughting room until the spring of 1892, when he was put 
in charge of the engine and power-house contracting and corre- 
spondence. It was in this situation that the opportunity was opened 
for his successful studies of the power-brake problem. His first 
practical tests were made in Detroit, Mich., in 1893, but the indus- 
trial conditions in general during that year prevented the success- 
ful organization of a company to manufacture the new safety appli- 
ances. Mr. Christensen left Chicago and entered the designing room 
of the E. P. Allis Works, at Milwaukee, Wis. Early in 1894 he de- 
veloped a new system of quick-acting automatic brakes for steam 
railroad cars. In 1896 he secured financial help to make an experi- 
mental apparatus and secured patents on the device. The Christen- 
sen Engineering Company was organized in Milwaukee in the early 
part of 1897. In the fall of 1902 the scope of the company was broad- 
ened to include general electric manufactures, and this step 
led to the retirement of Mr. Christensen as general superintendent. 
Mr. Christensen has now consolidated his interests with those of 
Allis-Chalmers Company, going to this institution as consulting 
engineer. 


MR. NIELS A. CHRISTENSEN. 
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INDUSTRIAL ITEMS. 


THE METROPOLITAN ENGINEERING COMPANY, New York 
city, has issued a convention number of its bulletin. This bulletin 


describes the many forms of electric signs which the company is 
building. 


THE DOUBLEDAY-HILL ELECTRIC COMPANY, the large 
electrical supply house at Pittsburg, Pa., has a resident representa- 


tive, Mr. Elliott Reynolds, at 605 Union National Bank Building, 
Columbus, Ohio. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., in bulle- 
tin No. 3075 describes and illustrates the type R engine-type alter- 


nator. This bulletin will be found of value by any one interested 
in this direction. 


THE REYNOLDS ELECTRIC FLASHER MANUFACTURING 
COMPANY, Chicago, 111, owing to a great increase in business has 
found it necessary to move into larger quarters. 


The company is 
now established at 191-193 Fifth avenue. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., will send 
complete information concerning the “P. & S.” double-pole socket. 
‘This socket is attracting a great deal of attention. The company 


is calling particular attention to its future delivery contract propo- 
sition. 


THE UNION SWITCH AND SIGNAL COMPANY, Pittsburg, Pa., 
in bulletin No. 24 describes a new line of apparatus for the protec- 
tion of street and highway crossings. The Union electric cross- 
ing bells are described in detail, and detail views are given of the 
apparatus and its applications. i 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., in circular No. 1132 describes and illus- 
trates Westimghouse protective apparatus. In addition to the text 
describing the devices there are views of the various elements and 
illustrations of typical applications. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, New 
York city, is mailing a unique folder calling attention to the com- 
pletion and occupancy of its new building at 17 Park place and 14 
Murray street. The folder includes a map of downtown New York, 
giving a great deal of valuable information. 


THE WELLMAN-SEAVER-MORGAN COMPANY, Cleveland, Ohio, 
has published section C of its catalogue descriptive of iron and steel 
works equipment. This catalogue takes up open-hearth and re- 
heating furnaces. The text is carefully arranged, and the illustra- 
tions are worked out with remarkable clearness and great atten- 
tion to detail. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 

has ready for distribution a folder and a handsome catalogue de- 

scriptive of its “Wood” fan motors. These will be sent to any one 

` interested upon request. Bulletin No. 1075, which has been issued 

recently, describes direct-connected type MPL direct-current genera- 
tors for power and lighting. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., will be 
pleased to send to any one interested, upon request, a folder entitled 
“The Rise of a Great Company.” This is a reprint from the annual 
trade review of the Milwaukee (Wis.) Sentinel. In addition to a 
number of brief sketches concerning the different departments of 
the AllisChalmers Company, a number of views of the various 
plants are given. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has re- 
cently sold to William Cramp & Sons Ship and Engine Company, 
Philadelphia, Pa., eight five and one-half-kilowatt motor-generators 
for United States navy gun-elevating equipments. An order has re- 
cently been received from Columbia University, New York city, for 
one 450-kilowatt, 250-volt, direct-current generator for lighting and 
power at the university. 
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THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., is calling attention to its switchboard and portable 
measuring instruments in a neat folder which will be sent for the 
asking. The line of instruments made by this company is very 
complete. In addition to the folder, the company will be pleased 


to send bulletin No. 67 on switchboard instruments and bulletin 
No. 71 on portable instruments. l 


THE RAMSEY ENGINE COMPANY, Bullitt Building, Phila- 
delphia, Pa., has been formed for the purpose of exploiting the 
Ramsey crank mechanism, which is a device applicable to all single- 
acting engines. The officers of the company are: president, Robert 
H. Ramsey, inventor of the Ramsey crank mechanism; vice-presi- 
dent and general manager, Russell H. Ramsey; secretary and treas- 
urer, R. Howard Eisenbrey. Mr. Russell H. Ramsey and Mr. Eisen- 
brey were formerly connected with the Harrison Safety Boiler 
Works, of Philadelphia. It is understood that the new company 
will not manufacture engines, but that it will issue license rights 
to engine manufacturers. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
ready for distribution a new series of literature, including fliers 
Nos. 2186, 2187 and 2188, describing and illustrating, respectively, 
cast grid rheostats and supply parts, primary cutouts for pole line 
work, and type MD manhole fuse boxes. There are also bulletins 
Nos. 4438, 4439 and 4440, describing, respectively, alternating-cur- 
rent two and three-phase induction motor panels for 2,080 volts, 
twenty-five to sixty cycles; GEA-605-A railway motor, and twenty- 
five-kilowatt Curtis steam turbine generator. A booklet on elec- 
tric radiators gives some new information concerning this appa- 
ratus. The text is supplemented by numerous illustrations of typical 
applications of the luminous radiator. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Chicago, Ill., 
has published a special circular, No. 56, describing special elec- 
trical tools and accessories. This circular calls attention to port- 
able grinders or buffers, portable pressure blowers, drilling stands, 
and a new design of a magnetic holder or old man, together with 
the air-cooled “Duntley” electric drill and standard types of “Little 
Giant” drills. In addition to the electrical tools the circular calls 
attention to riveting, chipping and caulking hammers and air-com- 
pressors. A test was recently made of the air-cooled Duntley elec- 
tric drill on the rails of the Montreal Street Railway Company, Mon- 
treal, Canada. The power to run the drill was taken from the trolley 
wire, and ten and one-quarter-inch holes were drilled in sixteen min- 
utes. Upon work which ordinarily took twenty-five minutes, the 
Duntley drill performed in thirty-five seconds. The test was made 
by the N. J. Holden Company, Limited, of McGill street, Montreal. 


LEGAL NOTE. 


NEW YORK EDISON COMPANY LOSES INSURANCE SUIT— 
One of the most important decisions affecting electric light com- 
panies and insurance laws rendered in some years was handed down 
on June 6 by the Court of Appeals. The case, extending over five 
years, was one in which several fire insurance companies of New 
York city attempted to obtain judgment for about $100,000 against 
the New York Edison Company. The opinion gives judgment to the 
insurance companies. The case grew out of a fire which took place 
in New York city, in which a block of buildings was burned. The 
insurance companies alleged that the fire was caused by defective 
electric light wires and improperly erected and maintained elec- 
trical contrivances. Suit was brought against the light companies 
singly, but they combined, and the final suit was brought, after 
several minor suits, against the Edison company. The case involved 
several new questions of the capacity of wires carrying both direct 
and alternating current, under varying conditions. The Court of 
Appeals held that the opinion of the National Board of Fire Under- 
writers concerning what is good and what is bad construction is not 
competent evidence at a trial of this kind, and also that the rules 
adopted by the Board of Electrical Control, of New York city, are 
not competent to be introduced. It also held that certificates issued 
by the city of New York to the effect that inspections have been 
made and that the rules have been complied with are not compe- 
tent evidence. The statutes passed by the city of New York also are 
held not to be competent at a trial of this nature. 
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MORE WONDERS. 
The student of electrical matters can not complain of a lacn 
of interesting suggestions in matters appertaining to his subject. 


Nearly every day evidences are seen of the magical influence of 


the word “electricity” on the imaginations of would-be inventors. 
Only recently there came to hand a careful explanation of a 
so-called “electric regenerator,” a device which is to take the 
output of any alternating-current generator and increase it some 
ten per cent, without causing any increase whatever in the con- 
sumption of fuel. If only one could add ten such appliances to 

i . : t í . 
his system, what a saving there would be! But has not oui 
inventor somewhat confused the regencrators used in thermal 
processes with the action of the alternating-current transformer ? 


“cheap electric power. 
‘power which has been estimated at about $10,000,000 per 


Yet, if it fails in other ways, such a device might, perhaps, 
overcome the prejudices met with in former davs, when con- 
sumers objected to buying electricity which had been returned 
to the power-house and sent out again. They wanted fresh 
“juice,” not second-hand. Perhaps, also, it might be used to 
sterilize the current, taking from it that objectionable odor 
noticed by an old lady at Greenwich. 

But wonderful appliances may sometimes gain in character- 
istics through the descriptions of enthusiastic writers. Not 
long ago we were told that the distinguished mayor of one of 
our central cities had invented a motor which “in recent tests 
developed a theoretical speed of 400 miles an hour.” What, 
theoretically, should be the actual speed of such a machine? 


—— —— — - ee 


THE IMPORTANCE OF ELECTRICAL POWER IN LARGE 
CITIES. 


The development of the industry of supplying electric power 
has gone forward at such a satisfactory rate that to-day in 
this country no large city is handicapped for a lack of it. Indi- 
cations are, nevertheless, that this supply will become of greater 
and greater importance in industrial activity, and that elec- 
trical apparatus will play a much larger part in all kinds of 
city work. | 

The providing for this future growth is a great problem 
which, fortunately, we seem to be well on the road toward soiv- 
ing. Its importance is well illustrated by the conditions at 
present obtaining in certain large cities, where the development 


of the central station industry has not kept pace with the 
needs of the city. This backwardness mav be attributed to 
various causes in different countries, but in England, the coun- 
trv which is in mind just now, it has been due to the unfor- 
tunate stand taken by the government. The central] stations 
have been discouraged, rather than encouraged. The situa- 
tion at the present time is very grave; in fact, according to 
the London &lectrictan, the large manufacturers have been 
leaving London steadily for years past for the Midlands, the 
north of England and the Clyde region, where coal and iron are 
cheaper, taxes lower, and labor is less costly; and it is feared 
that unless something is done in the near future to alter ihe 
conditions at London these migrations will take place with 
increasing rapidity, resulting in a dislocation of the London 
industries. In order to retain these industries in the neighbor- 
hood of the metropolis, one of the first things that is wanted is 
This would mean a saving in the cost of 


annum for London alone; but it also implies other economies 
in the operation of workshops, such, for example, as increasing 
and improving the output. These improvements at the present 
time can not be secured there on account of the high cost of 
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power. The existing companies whose concessions expire in 
twenty-five years naturally are endeavoring to recover their capi- 
tal and make a fair profit during the remainder of their tenure, 
and they can not be looked to to save the situation. 

Our contemporary suggests four manners in which a cheap 
supply of electric power may be secured for London. The first is 
an amalgamation of the present companics and the building 
of several joint power-houses of large dimensions on sites suit- 
able for economical working. This plan is not hopeful, because 
the existing companies can not obtain sanction to do the work; 
and they probably would not undertake it anyhow, unless they 
were guaranteed a longer term of service. The second alterna- 
tive is the formation of a new company which will supply cheap 
power to the present companies, which would act as distributers. 
The third solution is one at present contemplated by the Lon- 
don County Council, which is now building a large station at 
Greenwich, and which plans to erect a second station within 
the next few years at Battersea. From these two power-houses 
it could supply any of the existing companies in bulk, leaving 
them to distribute the power until their concessions expire. 
If this plan were carried out it would be necessary for tlie 
government to protect the consumers against excessive charges 
by the distributing companies. An objection to this plan is the 
slowness and costliness that has always attached to work under- 
taken by the London County Council, for its whole organization, 
hedged in with standing orders and formalities, can not possibly 
act with the promptness and decision necessary for the conduct 
of a big commercial undertaking of a new character. The 
fourth plan is that an electricity board should be formed, on 
much the same lines as the Metropolitan water board, and that 
it should control the whole supply of electricity in London. 
Such a scheme would take years to put into force, for there 
are now twenty-nine companies in London itself and twenty-three 
in the surrounding area, whose property would have to be 
acquired through lengthy arbitration. 

This matter is now under consideration before a committee 
of the House of Commons. It is thought, however, that the 
decision of this committee will be of utility only if it deals with 
the broad question of electricity supply in London, and not 
merely with the question, which has now become rather a 
political than an engineering one, whether the London County 
Council electric power bill shall be sent up to the House of 
Lords for rejection. 

We so far have fortunately been largely free from govern- 
It has been 
to the interest of the supply companies not only to meet all 


ment interference in this important development. 


demands for electric power, but even to create new demandas. 
They have not hesitated to act promptly and to spend vast sums 
of money in order to give the best service possible. Moreover, 
the price charged for power has been steadily decreasing, so that 
The 


same result has followed in other places, notably in the Tyne 


the consumer has been benefited by the improved systems. 


district of England, which may be contrasted with the situation 


at London. There there are two companies, one of them very 
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large, where, the conditions being favorable, the supplying of 
electricity has been highly developed ; and with it there has gone 
a corresponding development in the other industries in that sec- 
tion. The supplying of electricity promises to become, with the 
“possible exception of water, the most important public service in 
the city of the future, and if, as seems probable, there is no 
undue interference, we may look forward confidently. 


ee ee 


A COMPARISON OF ELECTRIC AND GASOLENE CARS. 

The past two or three years have witnessed a striking devel- 
opment in the construction and use of so-called motor cars for 
hight railway service. Such cars are being tried now on various 
roads, both in this country and abroad, and their advocates pre- 
dict that they will eventually drive out the electric car from 
all except city service. This question has been examined crit- 
ically by F. H. Hild, who presented a paper upon it at the 
recent meeting of the Jowa Street and Interurban Railway Asso- 
ciation. Mr. Hild concludes that while the independent gasolene 
car may be cheaper under certain conditions, these are more 
restricted than has been claimed, and that its field will not 
include the standard tramway systems in operation to-day. There 
are many: factors which have made electric traction successiu! 
in city and interurban service which must be omitted in a com- 
parison of the two systems under consideration. On certain 
points superiority may safely be claimed for the electric car. 
These are: reliability and simplicity, high schedule speeds and 
a high train frequency, cleanliness and noiseless operation and 
low cost of operation and of maintenance. On the other hand, 
the independent motor car does away with external power trans- 
mission circuits and calls for a smaller initial investment. The 
relatiye importance of these various factors is shown in the 
following comparisons. 

As regards reliability, the straight electric motor is less com- 
plicated, and therefore less liable to breakdowns and delays. 
It has the minimum of moving parts, all of which are nonw- 
reciprocating, while other types of self-propelled cars have 
reciprocating mechanisms which are more or less complicated. 

When considering the question of high speed, it is pointed 
out that no other form of machinery, whether used in power 
generation, power translation or power utilization, has such high 
efficiency and such high capacity for overload, and such flexi- 
bility of control, as electrical apparatus. The remarkable specd 
and torque characteristics of the series-wound motor permit 
of a smooth and rapid rate of acceleration, absolutely under 
the control of the operator; and this rate of acceleration is 
accomplished without resorting to excessive power demand or 
abnormally large motors. It is shown that if the distance 
between stops is less than three miles, the electric car is muc 
superior to the gasolene car, even when the latter has a com- 
bination gasolene-electric equipment—the most favorable type 
for accelerating. 

To determine the operating cost it is shown that the cost of 
power at the car is seven cents per car mile for the gasolene 


car, a gasolene-clectric equipment being considered, and con- 
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ditions being assumed which, if anything, are rather in favor 
The cost of power for an equivalent electric car 
Adding to these items the costs of -labor, 
which will be greater for the gasolene car, since an additional 


of this car. 
is only 1.91 cents. 


attendant is required, and for supplies, the cost of operating the 
two cars is 10.6 cents and 4.15 cents per car-mile for the gaso- 
lene and electric cars, respectively. This shows a decided saving 
in favor of the electric car, but, in a comparison of this kind, 
the electric car must make a good showing in order to offset 
the advantages of the gasolene system. 

To compare the costs of the two systems, the conditions 
assumed are a road twenty-five miles long, with stops every 
three miles, and with an hourly service for eighteen hours a 
day. The estimated cost of the electric system for such a 
service is found to be $187,250. 
cars, power plant and the distributing system. Allowing ten 


This includes the cost of 


per cent for interest and depreciation, the cost per day of oper- 
ating the electric system is $37.60. The estimated cost of the 
gasolene-electric system is $74,000, the interest and deprecia- 
tion on which comes to $20.30 per day. Adding to these the 
respective costs of operation it is found that the cost per day is 
$151.70 for the gasolene and $92.05 for the electric, making a 
difference in favor of the straight electric railway of $59.65 
per day, or $22,000 a year. 

Mr. Hild then computes the cost of operating the gasolene 
and electric systems for less frequent service, and also the cost 
of a steam locomotive service. His resulte show that a gaso- 
lene motor car is better than a steam locomotive service for all 
light traffic; that it is better than the electric system if there 
If six 


trips are made the cost per day will be $51.26 for the electric sys- 


are less than six round trips made during the day. 


tem and $54.70 for the gasolene; and the electric system gains 
rapidly over the gasolene with all denser traffic. The con- 
clusion is reached that managers of steam roads, who are 
naturally slow to make any radical changes, will try out the 
independent motor car because of the lower initial expense 
and the ease with which this system can be applied on existing 
tracks, and that this experience will establish pretty definitely 
the true field of the self-contained car, which will be very short 
spurs of existing steam roads serving sparse populations and 
making infrequent trips, principally to connect with main lines. 

Another field where possibly the independent motor car may 
find successful use is in city work on streets where tracks will 
not be allowed. In such use it may be more successful than the 
trackless trolley systems which have been considered. But there 
is little likelihood of independent motor cars becoming serious 
competitors of the electric railway system. Before this can 
be looked for there must be a considerable reduction in the 
cost of operation and much improvement looking toward retia- 
bility. 


has not reached its fullest development and improvements may 


It should be remembered also that the electric system 


be expected which may largely, if not entirely, offset- improve- 
ments in the independent car system, thus making competition 
still more difficult for the latter. 
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THE TEMPERATURE OF THE NERNST LAMP. 

An interesting study of the temperature of the Nernst lamp 
is contributed to the Physical Review for June by L. W. Hart- 
man, who has attempted to secure direct measurements. Here- 
tofore, estimates of the temperature have been based upon certain 
assumptions, generally believed not to be true. The high efficiency 
of the Nernst lamp is said to be due to a selective radiation ; 
yet, in applying pyrometric methods to determine the tempera- 
ture, it has been assumed that the glower behaves as a black 
body. The two assumptions were therefore not at all in accord, 
and although this did not in any way affect the lamp, it left the 
matter in an unsatisfactory condition from the scientific point 
of view. 

Mr. Hartman has endeavored to overcome this difficulty by the 
use of thermo-couples. He has prepared a number of sma!) 
junctions, and by using a series of these to indicate the tempera- 
ture, he is able to eliminate the factor of size; in other words, 
he has plotted a series of temperature readings against the 
diameter of his thermo-couple, and by carrying the line back 
to the axis of temperatures he obtains a value which may be 
assumed to be a fair approximation of the actual temperature of 
the glower. The striking feature of these measurements is the 
low temperature which is thus indicated. The experimentalist, 
indeed, was surprised to find that the apparently intensely heated 
glower did not in any way injure his delicate thermo-couples, 
and the temperature readings obtained, which are a little over 
1,500 degrees centigrade, are nearly 500 degrees lower than 
the values obtained in the older way. The latter measurements 
were made by means of an optical method, the color of the 
glower being matched against that of incandescent magnesiuin 
oxide. 

The author then compares the energy required to maintain 
the glower at this temperature with that required to maintain 
a black body at the same point. He assumes that the radiation 
follows the law for black bodies, and it is shown that the loss 
of energy from the glower, due to conduction and convection of 
air currents, if it were maintained at about 2,100 degrees—the 
temperature indicated by pyrometric methods—would be but a 
few per cent. Assuming the same law of radiation and the tem- 
perature found by the thermo-electric measurements, the ioss 
is very great, amounting to about seventy per cent. It is prob- 
able that the true state of affairs lies somewhere between these 


‘two extremes. Certainly, it would seem that the loss due to con- 


tact with the air must be more than five or six per cent; and, on 
This 
loss, it must be borne in mind, does not include the energy sent 


the other hand, a loss of seventy per cent seems large. 


out in long wave lengths, which are not useful as light, but 
merely the energy imparted to the air which comes in contact 
with the glower. The comparatively large loss which seems to 
take place suggests that a better performance would be obtained 
by protecting the filament. It is probably not practicable 
to utilize a glower of this type in a vacuum, for the gases in 
combination would be set free; but other means might be used 
and a decided improvement thus secured. 
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The Annual Convention of the National-Interstate Telephone 


'. nual convention of the National-In- 
terstate Telephone Association 

opened its session with every prospect of 
a most enthusiastic gathering. The dele- 
gates in attendance represented the inde- 
pendent movement in all parts of the 
country, and the manufacturers made a 
very ‘extensive exhibit, which attracted a 
keen interest on the part of every one 
present. 
~The attendance was the largest in the 
history of the association and a more en- 
thusiastic gathering never attended a telc- 
phone convention. The delegates gathered 
for the first day’s session promptly at 2 
P. M., crowding the room to its limit. 
The address of welcome was delivered 
hy Corporation Counsel J. Hamilton Lewis 
in place of the Hon. Edward F. Dunne, 
mayor of Chicago, who, on account of a 
slight illness was confined to his home. 
Mr. Lewis’s address plainly showed that 
never were the keys of the second largest 
city in the United States turned over to a 
convention with more warmth and sin- 
cerity than to this meeting of independent 
telephone men. 

E. H. Moulton, president of the Twin 
City Telephone Company, of Minneapolis, 
Minn., responded, speaking in part as fol- 
lows: 

“It gives me the greatest pleasure to 
thank you on the part of the National- 
Interstate Telephone Association for the 
hearty and hospitable welcome to your 
beautiful and prosperous city. We come 
as friends and allies bringing to your 
city’s gates our telephone lines of commu- 


prr ILL., June 26.—The an- 


nication, connecting with thousands of. 


Association. 


Auditorium Hotel, Chicago, Ill., June 26-28. 
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municipalities which are linked with you 
in common interests and social intercourse. 
It is a source of great regret that we can 
not bring these lines beyond the confines 
of your city. 

“We feel like a band of warriors invited 
by an ally whose welfare we seek, to enter 
his gates, but to leave their weapons out- 
side the walls; weapons which can only be 
used in your service and for your welfare. 
This mark of lack of confidence we deplore, 
but feel sure that the common sense of 
your citizens will soon hold sway, and that 
the day is very near now when we shall 
receive that broader, more enlightened wel- 
come, to bring our great lines of commu- 
nication into your midst and open new 
avenues for trade, which shall make for 
our mutual advantage. 

“Please allow me to express a little sur- 
prise that Chicago, so wonderfully ener- 
getic and enterprising, should so long have 
closed her ears to the cry for admission 
of the independent telephone companies 
of this country. We await with interest 
the decision of the momentous question 
whether Chicago is to remain, telephonic- 
ally a city of one gate or whether she 
will line up with Philadelphia, Cleveland, 
Pittsburg, Buffalo, Baltimore, St. Louis, 
Kansas City, San Francisco, Columbus, 
Indianapolis, Los Angeles, Portland, 
Rochester and the Twin Cities, for all the 
advantages obtained by opening up her 
avenues of communication in every poss!- 
ble way. 

“A conception of the importance of these 
avenues. of communication is obtained 
when the fact is cited that the number of 
independent telephones in the country 


tributary to Chicago is conservatively 


placed at 1,250,000, fully developed, as 
the number operated by the Bell company 
in the same territory. Our Chicago 
friends must also not lose sight of the 
fact that nearly all of the great independ- 
ent factories employing 5,000 men are 
located in your city. It would seem to 
one unprejudiced that if the telephone is 
as claimed by the Bell people, a natural 
monopoly, and only one telephone system 
is to be used, it should be the independent.” 

James B. Hoge, of Cleveland, Ohio, 
president of the association, delivered his 
annual address, and the following com- 
mittees were appointed : 

Amendment to constitution committee 
—Cyrus Huling, Ohio; Senator Klein, 
Penn.; J. B. Ware, Mich.; J. B. Earle, 
Texas; A. B. Conklin, Ill. 

Ways and means committee—J. G. 
Splane, Penn.; R. B. McPherson, Mich. ; 
Henry Barnhart, Ind.; J. S. Brailey, 
Ohio; Chas. Summer, Ore. 

Nomination committee: E. H. Moul- 
ton, Minn.; O. C. Snider, Mo.; M. B. 
Overly, Ky.; W. E. Thompson, Ohio; P. 
C. Holdoegle, Iowa. 

Photograph committee—George H. 
Hughes, Iowa; R. E. Mattison, Neb.; 
William L. Meebering, Ind. 

Committee on Credentials—A. C. 
Davis, W. Va.; Lewis Brucker, Ohio; A. 
C. Lindersmith, Ind.; Linton Reber, 
Ohio; Louis Blankenhorn, Cal. 

Entertainment committee — C. N. 
Steiger, J. G. Ihmsen, E. B. Overshiner, 
J. F. Cracrafts, W. H. McDonough, W. 


W. Dean, C. D. Newton, H. B. McNeal, 
J. F. Brailey, C. G. McVey, Geo. Bandy. 
L. W. M. 


Telephone Convention Notes. 


Cuioaco, ILL., JUNE 26.—The manu- 
facturers were out in force, and many very 
attractive exhibits were to be seen. The 
following companies and their representa- 
tives were among those in evidence: 

. The Engineering Agency, Chicago, L.. 
represented by Messrs. Frost and Nyman. 

General Engineering Company, Chicago, 
11l., represented by E. W. Hammer. 

Michigan Electric Specialty Company, 
Muskegon, Mich., exhibit of selective ap- 
paratus. — 

The Steel Gain Manufacturing Com- 


pany, Chicago, Ill., represented by Messrs. 
Trimm, Yaxley and Stevens. 

Standard Telephone and Electric Com- 
pany, Milwaukee, Wis., represented by H. 
M. Eldred, general manager. 

Standard Underground Cable Company, 
Pittsburg, represented by John R. Wiley, 
Chicago, wires and cables. 

Rock Island Battery Company, Cincin- 
nati, Ohio, represented by Louis Loeb and 


Louis May, exhibiting all sizes of bat- 
- terjes. | | 
Warner Electric Company, Muncie. 


Ind., represented by T. W. Warner, ex- 
hibiting the well-known Warner pole- 
changer. 

McRoy Clay Works, Brazil, Ind., and 
Chicago, Ill., represented by E. F. Kirk- 
patrick, exhibiting all styles of clay vitri- 
fied conduit. 

American Coin Register Company, To- 
ledo, Ohio, represented by F. D. Powell, 
exhibiting coin collecting and registering 


devices. 


Indiana Steel and Wire Company, Mun- 
cie, Ind., represented by Robert Miller, ex- 
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hibiting a line of all sizes of telephone 
wire. 

National Tełephone Supply Company. 
Cleveland, Ohio, exhibiting Marlin cable 
hangers, pole strips and other telephone 
specialties. 

Hutchison Acoustic Company, New 
York, represented by K. M. Turner, ex- 
hibiting devices for enabling the deaf to 
hear. 

National Carbon Company, Cleveland, 
Ohio, represented by N. C. Cotabish, cs- 
hibiting all styles of Columbia dry bat- 
teries and carbons. 

North Penn-Iron Company, Philadel- 
phia, Pa., exhibiting ring terminals, pole 
platforms and other construction materials 
and supplies. 

American Telegraphone Company, 
Wheeling, W. Va., represented by J. Shir- 
ley Eaton, exhibiting a line of telegra- 
phone apparatus. 

Hoosier Pin and Insulator Company, 
Salem, Ind., represented by L. G. Davis 
and J. H. Bell, exhibiting a new patent 
pin and insulator combined. 

Harvard Electric Company, Chicago, 
Ill., represented by Frederick Greer, presi- 
dent, exhibiting fuses, connectors and 
other Harvard telephone specialties. 

Nungesser Electric Battery Company, 
Cleveland, Ohio, represented by Thomas 
Grier, Chicago, exhibiting a full line of 
the famous “1900” batteries. 

Western Telephone Manufacturing 
Company, Chicago, Ill., represented by G. 
Halleck Johnston, exhibiting a complete 
line of switchboards and telephones. 

Commercial Electrical Supply Com- 
pany, St. Louis, Mo., southwestern repre- 
sentative of Vought-Berger Company, rep- 
resented by E. C. Brewer. 

Williams Telephone Supply Company, 
Cleveland, Ohio, represented by C. M. 
Hunt, exhibiting switchboards and tele- 
phones for various purposes. 

Hamilton Steel Arm Company, Adrian, 
Mich., represented by E. S. Hamilton, 
president and general manager, exhibiting 
a new style of steel cross-arms. 

Sandwich Pole-Changer Company, 
Sandwich, Ill, represented by A. C. 
Kirkpatrick, E. C. Hennis and H. O. 


Rugh, exhibiting the Sandwich pole- 
changer. 
Williams-Abbot Electrice Company, 


Cleveland, Ohio, represented by L. Sands 
and H. K. Kusel, exhibiting bank of new 
switchboard drops, desk stand telephones, 
ete. 

Joseph Stokes Rubber Company, Tren- 
ton, N. J., represented by Messrs. Stokes, 
Boyer and Carew, exhibiting hard rubber 
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telephone receiver transmitter 
mouthpieces, ete. 

Electric Appliance Company, Chicago, 
Ill., represented by S. A. Dinsmore, R. S. 
Milten, Elmer Brown, H. N. Reniington, 
exhibiting a full line of telephone and 
electrical supplies. : 

Electrical Trades Exposition Company, 
Chicago, Ill., represented by Homer X 
Neisz, managing director, promoting the 
interests of the next electrical exposition, 
to be held at Chicago in January, 1907. 

Miller Anchor Company, Norwalk, 
Ohio, represented by G. H. Miller, presi- 
dent and general manager, and Fred Mil- 
ler, secretary and treasurer, exhibiting all 
sizes of the well-known Miller guy anchors. 

American Electric Sign Company, Chi- 
cago, Ill., represented by H. C. Dodge. 
manager city offices, exhibiting flashlight 
signs for interior and exterlor purposes, 
especially adapted to telephone use. 

Baird Manufacturing Company, Chi- 
cago, Ill., represented by E. P. Baird, H. 
D. Stroud and W. N. Pearne, exhibiting 
Baird pay stations, lockout telephones, 
midget telephones, counters and call regis- 
ters. 

W. G. Nagel Electric Company, Toledo, 
Ohio, represented by W. G. Nagel, H. E. 
Adams and R. G. Kendrick, exhibiting a 
line of construction materials, tools and 
supplies, also the “Hercules” guy anchors. 

Select Telephone Manufacturing Com- 
pany, Springfield, Ohio, represented by 
W. M. Bruce, Jr., C. D. Juvenal and H. 
H. Hopkins, exhibiting central energy and 
magneto lockout apparatus, a working ex- 
hibit. 

Monarch Electric and Wire Company, 
Chicago, Ill., represented by S. Mankowitz, 
C. L. Schwab, Louis Schwab and H. Gil- 
lespie, exhibiting a line of all sizes of wire 
and other telephone construction supplies. 

Eureka Electrice Company, Genoa, Ill., 
represented by V. H. Messenger, Howard 
W. Foote, M. V. Mehren, W. M. McCoy, 
F. Wf. Holroyd and J. H. Bell, exhibiting 
full line of switchboard and telephones. 

Mountain State Electric Company, 
Wheeling, W. Va., represented by A. F. 
Poole, H. L. Parker and F. B. Hall, ex- 
hibiting central energy lockout devices and 
no-key electric clock, rewound by bat- 
tery. 

American Electric Fuse Company, Mus- 
kegon, Mich., represented by F. G. Jones. 
J. A. Kenny, F. B. Patton and G. A. 
Rodormer, exhibiting protective devices of 
all kinds, cable terminals, line fuses, con- 
nectors, ete. 

Monarch Telephone Manufacturing 
Company, Chicago, represented by E. EK. 
Yaxley, J. C. Hubacher and W. H. Trimm, 
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exhibiting the full line of Monarch ap- 
paratus in switchboards and telephones 
for every purpose. 

The 'Timeometer Company, Boston, 
Mass., represented by John C. Wilson, 
president and general manager, exhibit- 
ing devices for recording start and finish . 
of telephonic conversations and the elapsed 
time covered by same. 

Edwards Hine Company, Grand Rap- 
ids, Mich., represented by Charles C. Wil- 
mot and F. M. Howard, exhibiting tele- 
phone accounting systems, filing cabinets, 
stock certificate, bonds, lease ledgers, toll 
and rental bills, loose-leaf devices, ete. 

Vought-Berger Company, La Crosse, 
Wis., represented by M. I. Berger, P. W. 
Goodman and J. W. Johnston, exhibiting 
a fifty-line common battery switchboard 
of the desk type with Smith-Premier type- 
writer, attachment and stenographer iv 
charge. 

The Dawes Manufacturing Company, 
Pittsburg, Pa., represented by J. O. Kerr 
and J. L. Dawes, exhibiting a combination 
electric sign for post, wall or window 
(hanging) made of opalescent glass in an 
iron frame, with “Colonial” lamps. 

Central Telephone and Electric Com- 
pany, St. Louis, Mo., represented by 
James S. Cumming, C. H. Wallis, G. F. 
Poertner, J. A. Becker, L. G. Lebourveau, 
exhibiting telephones, switchboards, pro- 
tective devices and supplies, and featuring 
a new drop. 

Churchill Cabinet Company, Chicago, 
Ill., represented by John J. Keenan, Ô. 
Gullick, son and wife, exhibiting telephone 
woodwork. This company manufactured 
all the special cabinet work shown in the 
exhibits of the Swedish-American and 
North Electric companies. 

Leeds and Northrup Company, Phila- 
delphia, Pa., represented by W. E. Wein- 
sheimer, of the Mineralic Company, Chi- 
cago, exhibiting Fisher cable testing set, 
portable dial cable testing set, high sen- 
sibility portable Ae pe for insula- 
tion testing. 

Century Telephone Construction Coni- 
pany, Buffalo, N. Y., represented by G 
F. C. Bauer, W. W. Kidney and Frank J. 
Goodwin, exhibiting common and local 
battery selective ringing apparatus, also a 
complete line of standard local and corn- 
mon battery apparatus. 

Raber & Watson, Chicago, Il, repre- 
sented by A. D. Watson and Wuna E. 
Brown, exhibiting a third-rail system clec- 
tric train drawing a load of poles, also a 
cedar forest. “Big Tom,” the giant 
negro, has promised to be on hand if pos- 
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sible, as he has been the firm’s mascot for 
years. 

Automatic Electric Company, Chicago, 
represented by J. F. Crook, E. K. Sey- 
mour, C. L. Fisher and H. H. Woodworth, 
exhibiting a full line of its automatic ap- 
paratus, featuring new types of construc- 
tion which economize on outside as well as 
interior installations. 

International Telephone Manufacturing 
Company, Chicago, Ill., represented by 
Henry Shafer, F. L. Middleton, W. E. 
McCormick, exhibiting transmitters and 
demonstrating their durability by heavy 
battery tests; also a full line of telephones 
and its “growing” exchange switchboard 
equipment. 

Swedish-American Telephone Manufac- 
turing Company, Chicago, Ill., repre- 
sented by E. B. Overshiner, A. V. Over- 
shiner, C. H. Macklin, J. A. Russell, Fred 
Seeley, W. O. Rhodes and F. M. Fergu- 
son, exhibiting a complete line of its well- 
known apparatus, including switchboards 
and telephones made up in attractive de- 
signs and various kinds of woods. 

American Electric Telephone Company, 
Chicago, Ill., represented by P. C. Burns, 
J. G. Ihmsen, H. P. Clausen, Max W. 
Zabel, J. C. Henderson, W. R. Haupt- 
man, H. P. Blackledge and H. B. Hewitt, 
exhibiting the Leich four and Zabel eight- 
party selective ringing apparatus; also 
the Burns adjustable telephones and the 
new round magnet generators. 

Chicago Telephone Supply Company, 
Elkhart, Ind., represented by G. A. 
Briggs, A. J. Briggs, H. C. Randall, G. W. 
Brown,- F. R. Locke, D. F. Roseborough, 
E. L. Kerstetter, F. A. Lundquist, C. B. 
(‘lements and N. E. Norstrom, exhibiting 
a full line of magneto and central energy 
apparatus; also the “Chicago” lockout ap- 
paratus and globe automatic equipment. 

North Electric Company, Cleveland, 
Ohio, represented by C. H. North, C. D. 
Boyd and G. B. Pratt, exhibiting all kinds 
of telephone apparatus, featuring a fifty- 
line electrical automatic self-restoring 
drop switchboard with visual signal tar- 
gets set in iron frame, with weathered-oak 
cabinet built on unit plan, especially de- 
signed for small systems which are ex- 
pected to grow. 

Frank B. Cook, Chicago, represented by 
Frank B. Cook, F. W. Pardee, F. A. 
Rader, R. E. MacDuff, Jr., S. C. Platt, 
F. R. Parker, J. M. Moore and H. R. 
Cook, exhibiting a full line of Cook's pro- 
tective apparatus, including the new No. 
10 protector of the type installed at St. 
Louis, also Cook’s “57 varieties” of pole 
cable terminals (with or without protec- 
tion), guy clamps, test connectors, Marlin 
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cable hangers, self-welding wire joints 
and other construction specialties. 

Dean Electric Company, Elyria, Ohio, 
represented by S. B. Rawson, William W. 
Dean, A. E. Barker, Ray H. Manson, W. 
H. Scott, A. B. Smith, Fred R. Freers, 
E. M. Ford, Frank Slough, Major Hox- 
hurst and C. S. Bundsman, exhibiting 
harmonic party line apparatus showing 
300 four-party line bells simultaneously 
rung by one Dean harmonic converter, 
which is said to be equivalent to seventy- 
five operators ringing at one time or a 
60,000-line exchange. The exhibit also 
included a complete line of standard mag- 
neto and common-battery apparatus. 

Sterling Electric Company, Lafayette, 
Ind., represented by W. E. Doolittle, O. P. 
Reed, Edward Gray, Harry Mower and 
C. T. Myers, exhibiting an installation of 
common-battery switchboards, chief op- 
erators’ desks, relay racks, intermediate 
distributing frames, protectors, pole ter- 
minals and lightning arresters, lamp sig- 
nal magneto switchboards and farmers’ 
boards—in short, telephones for all uses; 
also a full and complete power plant, in- 
cluding a mercury arc rectifier for charg- 
ing batteries. 

Stromberg-Carlson Telephone Manu- 
facturing Company, Rochester, N. Y., 
and Chicago, Ill., represented by T. R. 
Finucane, J. P. Crocraft, William Durant, 
A. QO. Stigberg, William Bowen, Sr., 
William Bowen, Jr., Paul D. Myers, E. 
P. Shafer, D. C. Gould, P. J. Eubanks, 
C. C. Sifford, J. F. Speed, Benjamin 
Hyde, E. C. Lewis, C. Shafer, Bert Mock- 
enhaupt, J. Shafer, W. J. Wilms, A. M. 
Haubrick and Messrs. Mann, Wilkinson 
and Fister, exhibiting central energy 
switchboards in operation, a model inter- 
communicating plant, selective party line 
telephones, ‘construction materials and 
supplies, and a complete line of all kinds 
of telephone apparatus, including mine 
telephones, street-car telephones and other 
special types. 

The Kellogg Switchboard and Supply 
Company put four automobiles at the 
service of delegates, and a large number 
took advantage of the opportunity of vis- 
iting different points about the city. 

L. W. M. 
Pa Se A Soe 


THE SIXTEENTH ANNUAL CONVENTION 
OF THE CANADIAN ELECTRICAL 
ASSOCIATION. 


NIAGARA FALLS, ONTARIO, JUNE 19, 20, 21. 


The sixteenth annual convention of the 
Canadian Electrical Association was heid 
at Niagara Falls, Ontario, Tuesday, 
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Wednesday and Thursday, June 19, 20 
and 21. The papers presented at the con- 
vention included: “Steam Plant Accesso- 
ries,’ by John T. Farmer; “The Power 
Plant. of the Electrical Development Com- 
pany, of Ontario,” by F. O. Blackwell; 
“The Electrical Plant of the Canadian 
Niagara Power Company,” by HL W. 
Buck; “The Plant of the Ontario Power 
Company,” by V. G. Converse; “Some Le- 
gal Propositions of Interest to Electrical 
Men,” by Robert McKay. | 

The report of the secretary, C. H. Mor- 
timer, showed that the association had 238 
active members and 152 associate mem- 
bers. The receipts had amounted to 
$1,690.04, and the cash on hand and in 
bank on June 1, 1906, was $1,144.92. This 
was the fifteenth annual report that Mr. 
Mortimer had presented to the association, 
and he stated that the demands of his busi- 
ness were such as to render necessary the 
tendering of his resignation. He had 
watched the growth of the association from 
a membership of twenty-five to a member- 
ship of 390. The position of the associa- 
tion was now assured, and under the guid- 
ance of many bright minds who had its 
welfare at heart it would certainly go on 
to greater accomplishments in the future, 
keeping step with the wonderful develop- 
ments of the science it represented. He 
expressed his appreciation of the uniforin 
kindness and courtesy of the members 
toward him during the many years that he 
had occupied the position of secretary. 

The programme included a welcome by 
the mayors of Niagara Falls, N. Y., and 
Niagara Falls, Ontario, the president's 
address, a trip through the gorge, a smok- 
ing concert, and visits to the power plants 
on the Canadian side. 

The following officers were elected for 


‘the season of 1906-1907: 


President—R. G. Black, superintendent 
Toronto Electric Light Company, Toronto, 
Ontario. 

First vice-president—R. S. Kelsch, con- 
sulting engineer, Montreal, Quebec. 

Second vice-president—W. N. Ryerson, 
superintendent Ontario Power Company. 
Niagara Falls, Ontario. 

Secretary-treasurer — T. S. Young. 
Canadian Electrical News, Toronto, Or- 
tario. 

Executive committee—James Robertson, 
Montreal Light, Heat and Power Com- 
pany, Montreal, Quebec; A. A. Dion, st- 
perintendent Ottawa Electric Company. 
Ottawa, Ontario; B. F. Reesor, manager 
Georgian Bay Light and Power Company. 
Lindsay, Ontario; Charles B. Hunt, man- 
ager London Electric Company, London, 
Ontario; L. W. Pratt, Western Counties 
Electric Company, Brantford, Ontario: d. 
J. Wright, manager Toronto Electric 
Light Company, Toronto, Ontario: | 
Williams, manager Gas and Electric Light 
Company, Sarnia, Ontario; Lewis Burmn. 
superintendent Quebec Railway, Light ani 
Power Company, Quebec, Quebec; H. 0. 
Fisk, superintendent Peterboro Electric 
Light Company, Peterboro, Ontario: J. W. 
Purcell, Hiram Walker & Sons, Walker 
ville, Ontario. 
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The Rotary Converter Substations of the Long [sland Railroad. 


description of the high-tension 

feeder system, comprising as it does 

both the working or rotary buses and a set 

of transfer buses, in the three principal 

stations, the indicating and control appa- 

ratus governing the movement of these 
switches is somewhat intricate. 

Being the central distribution point, 

\ 


A S MAY have been surmised from the 
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(Concluded.) 
By H, N. Smith. 


The apparatus controlling the first 
group of switches, which deal entirely with 
the transfer bus, is mounted on a separate 
set of three marble panels, each twenty- 
four inches wide and eight feet one inch 
high, set to the left of the main operating 
stand. Upon the central one of these 
three panels are mounted four ammeters 
for current indication and four operating 


operating handles, each to control an out- 
going high-tension feeder leading to a 
substation. 

The second group of control apparatus, 
which has to deal with the apparatus di- 
rectly operated in the substation itself, 
is mounted upon a separate bank of control 
stands and instrument panels, so arranged 
as to form a single fixture composed of 


\ 
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and having the largest equipment of high- 
tension connections, Woodhaven Junction 
substation will again be taken as a typical 
illustration. The apparatus in the other 
substations is all identical with this as to 
type and general arrangement, the only 
difference being that due to less apparatus 
and resulting greater simplicity. 

At Woodhaven Junction the switches 
may be divided into two groups. 


handles for switch control, with provision 
for two more, for the ultimate capacity of 
six incoming feeders for which this sub- 
station is designed. On this panel are 
also mounted two controls for the two 
bus junction switches needed for connect- 
ing the three sections of the transfer bus. 
At the right and left of this central panel 
are similar panels upon which are mounted 
four feeder ammeters and four switch- 


unit sections and capable of extension in 
either direction. The control stand por- 
tion of this apparatus consists of a bench 
with an inclined top, upon the front and 
top of which are carried the control in- 
struments. The operator stands directly 
in front of this and the space immediately 
over it is left vacant, permitting the op- 
erator to have an unobstructed view into 
the station. Above the level of the opera- 


i 
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tor’s head there is mounted a system of 
unit instrument panels of the same width 
as the control panels upon the bench and 
corresponding each to each across the 
width of the bench. The control panels 
and the instrument panels are each twelve 
inches wide. 

The instruments which indicate the con- 
ditions of the circuits corresponding to 
each one of the control panels are mount- 
ed upon the corresponding panels directly 
over the operator’s head. 

As above explained, the larger amount 
of apparatus in Woodhaven Junction sub- 
station, due to the greater extent of the 
transfer bus, results in its having more 


‘switches and a larger switchboard. ‘The 


contro] stands and instrument panels at 
the other substations are identical with 
that above described, as regards their gen- 
eral makeup. 

All the panels carrying apparatus are 
of marble with dead black finish, and all 
instrument cases, switch-operating han- 
dies and fittings are given a correspond- 
ing black finish, there being no bright 
work whatever about the panels. 

The control apparatus, by means of 
which the electrically operated switches 
are worked from the control stand, consists 
of a circuit supplied by a storage battery, 
whose current is conveyed to the two 
closing coils and the one tripping coil of 
each oil circuit-breaker, the control cir- 
cuits being closed either by means of a 
handle on the control stand, or (if contro! 
is automatic) by the time limit relay which 
is actuated from a series transformer in 
each high-tension circuit. The contacts 
operated by the switch handle on the con- 
trol stand, and this time limit relay, are 
in multiple across the switch-opening cir- 
cuit; while contacts operated by the con- 
trol handle only are used to close the 
switch-closing circuit. 

The position of the switch is indicated 
to the operator by means of a red and a 
green signal lamp placed one on each 
side of the switch handle upon the control 
stand. These signal lamps are lighted by 
current from the above-mentioned auxil- 
iary storage battery, and the lamp cir- 
cuits are closed through a little rocker- 
type, double-throw knife switch on top of 
the oil switch structure, which is thrown 
to the one side or the other by the oil 
switch mechanism when it changes from 
one position to the other. 

There are sixteen relays in Woodhaven 
Junction substation, enabling the auto- 
matic control of that number of oil cir- 
cuit-breakers. Of these sixteen circuit- 
breakers automatically controlled, five are 
from the incoming power circuits from 
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Long Island City, three are in the out- 
going circuits to East New York and 
Grand avenue, two are in the outgoing 
power circuits to Rockaway Junction, two 
are in the outgoing circuits to Hammel, 
and three control the rotary converter cir- 
cuits in the substations. The remaining 
one controls the circuit supplying the aux- 
iliary-starting transformers. The bus 
junction and bus-connecting , switches 
are non-automatic, and therefore no relays 
are provided for them. ‘The relays are 
mounted on a black-finished marble panel 
on the main floor directly under the oper- 
ating gallery. 

The source of supply for this electric 
system is separate from that for any of 
the other electrical circuits in the sta- 
tion, consisting of a small storage battery 
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of fifty-three of the Electric Storage Bat- 
tery Company’s type D 5. 

The same size of battery is used in all 
substations. Along with the battery there 
is provided a small motor generator set 
for charging the storage battery. Each 
motor generator set consists of a stand- 
ard three horse-power, 720 revolutions per 
minute, three-phase induction motor direct 
connected to a standard type three-shunt- 
wound generator, both being mounted 
upon the same base. The generator is of 
sufficient capacity to deliver twenty am- 
peres at 160 volts for three hours con- 
tinuously. 

Direct current for the third rail and 
track circuits is distributed from the ro- 
taries to the outgoing circuits though panel 
switchboards of the standard direct-current 
type, the panels consisting of marble slabs 
of standard dimensions, upon: which are 
mounted switches, circuit-breakers and in- 
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struments of standard design for the va- 
rious functions required of them. These 
direct-current switchboards are situated 
in the operating gallery which contains the 
high-tension control apparatus mentioned 
above and is directly opposite the gallery 
containing the high-tension oil circuit- 
breakers and bus-bar connections. All the 
essential switching and control apparatus 
used in regular operation is, therefore, 
easily handled by a single operator. The 
only exceptions to this are the equalizer 
and negative rotary converter switches 
which are on pedestals adjacent to the ro- 
tary converters on the main floor. 

The negative and equalizer bus-bars are 
situated underneath the floor, being sup- 
ported upon the walls of the hollow ro- 
tary foundations by means of insulated 
brackets. There are also mounted under- 
neath the floor within thése hollow foun- 
dations, a shunt resistance for varying the 
compounding of the rotary series coils, 
an electrically operated switch for supply- 
ing current to the rotary converter start- 
ing motor, and a single-pole switch in the 
positive field lead of the rotary intended to 
enable the isolation of the field from the 
positive bus for testing purposes, but oth- 
erwise invariably kept closed, being fitted 
with a padlock so that it can not possibly 
be opened by mistake. 

Frequent reference has been made in 
the foregoing to the portable substations 
which were made necessary by the ex- 
tremely heavy but very infrequent loads 
incidental to the service of race-tracks 
during the racing season at Belmont Park 
and at the Metropolitan race-track south 
of Jamaica. 

Two portable substations were provided, 
each consisting of a 1,000-kilowatt rotary 
converter with transformers, switchboard 
apparatus and the necessary auxiliaries, 
carried in a heavy steel car resembling 4 
freight car in general appearance. The 
bottom of the car is of very heavy steel 
beam construction, but the superstructure 
is as light as is consistent with the proper 
amount of strength. The end of the car 
containing the rotary converter is so built 
that it can be readily taken to pieces, and 
in fact, entirely knocked down so that the 
rotary converter can be easily taken apart 
if necessary, by being run under the crane 
in any of the substations. 

The car in which the portable substa- 
tion is mounted weighs without load, in- 
cluding trucks, draw bars, brakes and other 
fittings, 49,000 pounds. The weight of 
the equipment mounted in it including 10- 
tary converter, transformers, high-tension 
switch, low-tension switchboard panels, 


» wade. 
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transformer blowers, etc., is 142,400 
pounds. 

Besides the rotary converter, which is 
identical with the .previously described 
standard rotary converters of 1,000 kilo- 
watt capacity, are three 375 kilowatt trans- 
formers of the air blast type, fitted with 
a blower and motor of a type similar to 
those described above for the substations. 
The high-tension switching apparatus con- 
sists of a standard type “O” oil circuit- 
breaker in a standard brick setting which 
is arranged between the incoming connec- 
tor lugs and the transformers. 


ELECTRICAL REVIEW 


veniently at the side of the car opposite 
the opening through which connections are 
made to the fixed lugs in either the port- 
able substation house or in the permanent 
substation. There is no switch in this con- 
nection. The equalizer is also taken from 
the negative pole of the machine and run 
to an equalizer switch mounted on the 
inside of the car, conveniently to the slab 
supporting the outgoing lugs, whence a 
connection can be made to the other port- 
able substation if it is in the same house, 
or to the equalizer bus of the permanent 
substation if that is where the portable 
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grating wattmeter, an overload relay, syn- 
chronizing lamp and the controlling handle 
of the oil switch. 

The incoming and outgoing high-ten- 
sion feeder cables are all of 250,000 cir- 
cular mils cross section in each conduc- 
tor. The overhead feeders entering a sta- 
tion by way of the high-tension gallery 
are of bare copper as far as the choke 
coils. ‘The underground feeders entering 
from the conduits, are of three-conductor 
cable, each conductor being insulated with 
seven thirty-seconds of an inch of paper, 
and the group of three conductors is then 
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The portable substation rotaries are syn- 
chronized from the low-tension side, by 
means of a synchroscope. That is, the ro- 
tary converter is started up by the start- 
ing motor after the transformers have 
been cut in, and by the aid of a synchro- 
scope the low tension alternating-current 
switches on the rotary panel are thrown 
in by hand at the instant of synchronism. 
From the direct-current side of the ro- 
tary, the negative connection runs direct 
to a lug mounted on a slab placed con- 


substation happens to be working. The 
positive leg goes to a direct-current panel 
in the car which carries a single 2,000-am- 
pere switch, with 3,000-ampere ammeter 
and circuit-breaker. From the circuit- 
breaker a connection is led to the slab 
where the taps are made to whatever third- 
rail circuits the portable substation is con- 
nected. a 

On the alternating-current rotary con- 
verter panel are connected the power fac- 
tor meter, voltmeter, synchroscope, inte- 


covered with jute, and another layer of 
seven thirty-seconds of an inch of paper 
enclosing the entire group, all of which 
is enclosed in a lead sheath nine sixty- 
fourths of an inch thick, One and one- 
half per cent of tin is added to the lead to 
give it greater resisting power. 

Brass end bells seven and three-quarter 
inches in diameter are sweated to the ends 
of these three-conductor cables, and filled 
with special insulating compound. The 


end of the cable is brought into an up- 
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right position and the three conductors 
are then laid in separate septums up the 
brick wall to the oil switch structure, and 
through the switches to the transfer or 
the rotary bus bars. These separate ca- 
bles each have a cross section of 241,610 
circular mils, and are insulated with var- 
nished cambric ten thirty-seconds of an 
inch thick which is protected on the out- 
side with double braid. The overhead 
feeders entering and leaving the light- 
ning arrester gallery, are connected from 
the choke coils to the circuit-breakers and 
bus-bars by cables of the same size and 
type as those connecting underground 
feeders. l 

Cables of similar type with a cross sec- 
tion of 944,580 circular mils unite the sev- 
eral sections of the transfer bus and also 
couple the transfer bus to the rotary bus 
through the oil circuit-breakers. The high- 
tension side of each main transformer used 
for supplying alternating current to the 
rotary converter, is connected to the ro- 
tary bus by varnished cambric insulated 
cables having a cross section of 197,220 
circular mils, where 1,500-kilowatt ro- 
taries are installed, and 124,070 circular 
mils for 1,000 kilowatt rotaries. 

The fifty kilowatt starting transform- 
ers are connected to the rotary bus-bars 
by cables having cross section of 72,660 
circular mils. The circuit-breaker pro- 
tecting the signal service panel is joined 
to the rotary bus-bars through varnished 
cambric insulated cables of 72,660 circular 
mils. The alternating leads from the 
rotary bus-bars to the portable substation 
connections are of the same type with a 
cross section of 124,070 circular mils. With 
the exception of the incoming and out- 
going feeders, all the high-tension cables 
in the substations are insulated with var- 
nished cambric ten thirty-seconds of an 
inch thick protected on the outside with 
double braiding. 

The low-tension cables are of the fol- 
lowing sizes: 

From step-down transformers to rotary 
alternating-current brushes, 2,000,000 cir- 
cular mils for 1,500-kilowatt rotaries, and 
1,500,000 circular mils for the 1,000-kilo- 
watt rotaries. 

To rotary converter shunt fields, 28,600 
circular mils. To the rotary starting mo- 
tors, 134,000 circular mils for the 1,500- 
kilowatt size, and 106,000 circular mils 
for the 1,000-kilowatt rotary. Between the 
rotary converters and the direct-current 
switchboard there are two 2,000,000 circu- 
lar mils cables in each lead for the 1,500- 
kilowatt rotary and 1,500,000 for the 
1,000-kilowatt rotary. 

The direct-current third-rail feeders are 
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of 2,000,000 circular mils cables. They 
run from the switchboard in the operating 
gallery down the wali on heavy porcelain 


insulators which are fastened to cleats . 


upon the building wall. They pass through 
to the basement and leave the building 
through a conduit system which leads the 
cables out to their respective destinations 
at the third rail in front of the station. 
The direct current leads to the portable 
substations connections are two 1,500,000 
circular mils cables. The minor circuits 
to the various auxiliaries about the sub- 
station range in size from No. 1 to No. 
14 B. & S. gauge. The low-tension 
cables for the power circuits and auxiliary 
motors and transformers are insulated 
with varnished cambric four thirty-sec- 


: 
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high-tension gallery at Woodhaven Junc- 
tion substation is shown herewith. The 
arresters are of the Westinghouse iow 
equivalent type, mounted upon marble pan- 
els which are carried on a steel angle iron 
framework. The three arresters on the 
three legs of the high-tension circuit are 
separated by barriers of asbestos lumber. 
The arresters are all provided with knife 
switches so that they can be readily dis- 
connected. There is a choke coil in series 
with each main circuit, mounted near the 
top of the steel framework. The arrest- 
ers are mounted upon special porcelain in- 
sulators and the use of wood is entirely 
dispensed with in the lightning arrester 
gallery, thus insuring fireproof construc- 
tion. 
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onds of an inch thick, protected on the 
outside with double braid. The control 
and lighting wiring is run in wires cov- 
ered with a high grade of rubber insu- 
lation. The high-tension cables after in- 
stallation successfully withstood the pre- 
scribed test of 30,000 volts through a pe- 
riod of four minutes. 
The auxiliary wiring for connecting up 
the control system of the high-tension cir- 
cuits and for the leads between the indi- 
cating instruments and the series and 
shunt transformers which actuate them, 
was all run in “Loricated” iron pipe con- 
duits between the operating switchboard 
and the various pieces of apparatus. The 
leads for the station lighting and small 
motor circuits were also run in conduits. 
The disposition of the apparatus in the 


Each substation is fitted with a hot 
water heating system supplied from a 
boiler situated in the basement. 

The lighting in each of the substations 
is accomplished through an auxiliary 
transformer which supplies a 105-volt, 
three-wire lighting bus. Switches for the 
lighting circuits are mounted upon a sepa- 
rate marble panel situated at one end of 
the operating gallery which also carries 
the indicating and control apparatus for 
the small motor generator set which 
charges the battery that supplies current 
to the electrically operated switch control 
system. 

There is provided at each substation an 
electric driven air compressor of the West- 
inghouse Traction Brake Company's “type 
D 4.” The motors driving these com- 
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pressors are wound for 600 volts direct 
‘ current. Their capacity is thirty cubic 
feet of free air per minute, up to 100 
pounds pressure. The motor is geared to 
the compressor. The compressor supplies 
a system of air piping running to outlets 
conveniently placed for blowing air into 
the rotary converters and the switching ap- 
paratus for cleaning. 

Each substation is provided with a lava- 
tory and all the usual fixtures which are of 
porcelain or porcelain enameled iron, and 
are of substantial modern pattern. The 
water supply piping is all of galvanized 
iron piping with galvanized fittings. The 
partitions enclosing the lavatory and be- 
tween the compartments are of slate. The 
lavatory is located at one end of the oper 
ating gallery. 

The substations were first supplied with 
high-tension current from the overhead 
lines, and tested out on April 27, 1905, 
and current was first furnished from 
Woodhaven Junction to the third rail for 
car tests May 13, 1905. The portable sub- 
stations were first placed in operation June 
12, 1905. Regular operation of the per- 
manent substations began July 26, 1905. 

The design and construction of the 
foregoing substation system was carried 

out by Westinghouse, Church, Kerr & 

Company, engineers for the Long Island 
Railroad Company, -under the direction of 
George Gibbs, chief engineer of electric 
traction of the Long Island Railroad Com- 
' pany, subject to the approval of an elec- 
trical committee consisting of the chief 
operating officials of the road, with the 
president as chairman. ` 


Lackawanna Steel Company to Elec- 
trify Its Plant at West 
Seneca, N. Y. 

The Lackawanna Steel Company, of 
West Seneca, N. Y., which recently de- 
cided to operate the greater part of its 
mills by electricity and contracted for 
electric power with the Ontario Power 
Transmission plant at Niagara Falls, is 
now installing the electrical machinery in 
its power-house at West Seneca. This 
machinery will include seven 1,500-horse- 
power transformers and a number of mo- 
tor-generator sets, which will transmit the 
power and make it available in the mills. 
These electrical improvements to the steel 
plant will involve the expenditure of sev- 


eral hundred thousand dollars and when 
completed will add considerably to the op- 
erative efficiency and the producing ca- 
pacity of the works. All of the electrical 
machinery will be furnished by the West- 
inghouse Electric and Manufacturing 
Company, Pittsburg, Pa. 
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REPULSION INDUCTION MOTOR.' 


BY MAURICE MILCH. 


As a result of a study of the effect of 
differently distributed ampere-turns upon 
the action of the repulsion motor, some 
years ago the writer proposed a new type 
of motor in which starting characteristics 


Fic. 1.—REPRESENTATION OF REPULSION 
MOTOR. 

similar to those of a repulsion motor were 
inherently combined with the near syn- 
chronous load characteristics of an induc- 
tion motor. 

I 

In order to facilitate the description 
of the apparatus, we shall first briefly 
consider the more or less known elements 
whose combined action makes for its suc- 
cess. These elements are: 1, the repul- 
sion motor; 2, the commutator induction 
motor. 


Fra. 8.—WoRKING DIAGRAM OF REPULSION 
Motor. 

Fig. 1 represents the repulsion motor, 
and Fig. 2 the commutator induction mo- 
tor. Both figures are self-explanatory and 
are simply referred to in Figs. 3 and 4. 

Fig. 3 is the working diagram of the 

t Abstract of a paper presented at the Annual Conven- 


tion of the American Institute of Electrical Engineers, 
Milwaukee, Wis., May 28. 
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repulsion motor. In it I, represents the 
current and armature reaction of the pri- 
mary member, supposed to be wound with 
a sinusoidally distributed winding; I,, the 
current and armature reaction in the sec- 


Fic. 2.—REPRESENTATION OF COMMUTATOR 
INDUCTION MOTOR. 
ondary member (also supposed to be 
wound sinusoidally), the winding of which 
is short-circuited by brushes a a displaced 
by the angle a from the reaction axis of 
the primary member. The vector combi- 
nation—being allowed by the supposition 
of a sinusoidal distribution of the am- 
pere-turns in both the primary and the 
secondary members—of both currents and 
reactions gives the resultant armature re- 
action, and consequently magnetic field, I,. 
The action of this resultant field upon 
the secondary armature reaction produces 
a torque which creates a tendency in the 
motor to run away, similar to the direct- 
current series motor, as the torque-pro- 


Fic, 4.—WoOR«ING DIAGRAM OF COMMUTATOR 
INDUCTION MOTOR. 

ducing field is substantially proportional 

to the armature current. , 

Fig. 4 is the working diagram of the 
commutator induction motor; a a are the 
primary terminals, b b are the brushes of 
the secondary “energy” circuit—in line 
with the primary circuit—and c c repre- 
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sents brushes of the secondary “compen- 
sating” circuit, displaced by ninety elec- 
trical degrees from the energy circuit. All 
circuits are supposed to be wound sinu- 
soidally and to be without leakage. 

It is to be seen at a glance that in con- 
tradistinction to the repulsion motor, this 
motor does not possess any starting torque 
whatever. For even if b b were displaced 
from a a, any sine-shaped field component 
perpendicular upon the energy circuit is 
completely damped out and annihilated 
by the compensating circuit c c which is 
short-circuited upon itself and does not 
contain counter-electromotive forces when 
at rest. As soon, however, as the motor is 
set into motion a torque appears which 
first gradually increases and then de- 
creases as the motor approaches synchro- 
nism, as may be seen from the following 
considerations : 

Imagine, first, brushes b b open cir- 
cuited, and the armature driven at syn- 
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cuited without producing any current in 
this circuit. Below synchronism, however, 
E,—E,’ is negative, and consequently a 
negative — motor — current will flow 
through b b; above synchronism E,—E,’ 
becomes positive, and a generator current 


q 


Fia. 6.—Four-PoLE REPULSION MOTOR. 


—breaking—flows through b b. The mo- 


tor, therefore, will behave like an ordi- 
nary induction motor. This description 
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arrows represent the respective signs of 
the ampere-turns. If now the two arma- 
tures are rigidly coupled together and at 
the same time the primary members of 
both motors are connected in series, a 
combination is obtained that, due to its 
repulsion motor element, possesses a good 
starting torque and, due to its induction 
motor element, some of the load charac- 
teristica of such a motor near synchro- 
nous speed. For, when starting, the induc- 
tion element will merely represent an im- 
pedance in series with the repulsion motor 
without adding any torque to the combi- 
nation. With increasing speed, however, 
as has been seen, the impedance of the 
induction motor element rapidly increases, 
and consequently it will gradually drain 
the line voltage of the combination into 
its own circuits, thereby impressing upon 
the combination its own characteristics 
more and more as synchronism is ap- 
proached. 
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will hold good for the case that the sec- 
ondary brush system is displaced from the 
primary axis of symmetry, as may be eas- 
ily verified. 

It will be seen, too, that the remarks 
on the commutator induction motor are 
also valid for the case of a non-sinusoidal 

- distribution of ampere-turns along the gap, 
as long as they are distributed symmetric- 
ally around the primary axis; that is, as 
long as there is no brush displacement. 

II 

P Having described the two elements of 

the apparatus, it will now be shown that 
$, by simply choosing a particular distribu- 
tion of ampere-turns along the gap of the 
motor, both elements can be combined in 
one apparatus. 
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Fic. 5.—DIAGRAM OF FORCES. Fig. 8.—Re pec sion-InpuctTion MOTOR. 


chronous speed, while an electromotive 
force E,, Fig. 5, is impressed upon the 
primary terminals a a. ‘This electromo- 
tive force ‘creates a field #, in the direc- 
tion of the primary circuit a a which lags 
by 90 degrees behind E,, and which by cut- 
ting the conductors of circuit c c, creates 
an electromotive force E, (in size equal to 
E,), this in turn being in phase with ẹ, 
As this electromotive force is short-cir- 
cuited upon the exciting impedance of 
circuit c c, a field ẹ, is created by this cir- 
cuit equal in size to, but displaced by 
ninety degrees, in time and space, from #,. 
Þ, and #,, therefore, produce a revolving 
field at synchronous speed. ,, by cut- 
ting the conductors of circuit b b, creates 
therein an electromotive force E, equal in 
magnitude and phase to E,, or equal and 
opposite to the electromotive force E,’, in- 
duced between b b by the fluctuation of P.. 
E, and E,’, therefore, cancel each otber at 
synchronism, and b b may be short-cir- 


It was shown that the induction motor 
element does not possess any torque al 
synchronous speed. At this speed, however, 
the repulsion motor carries the magnet- 
izing current of the commutator induc- 
tion motor connected in series with it and, 
due to its consequent torque, drives the 
induction motor above synchronism up to 
a speed where the positive torque of the 
repulsion motor and the negative (gen- 
erator) torque of the commutator induc- 
tion motor balance each other. This 
speed, then, will be the limiting speed of 
the combination, and it will act as a mo 
Fic. 7.—Two-PoLE CoMMUTATOR INDUCTION me ed wus gpeg aes pence 

MOTOR. above it. 

Instead of producing this effect by two 
separate structures, both elements may be 
blended into one. For this purpose the 
same armature is used—as the armature: 
are identical in both elements—and both 
primary windings are wound into the 


Let Fig. 6 represent a four-pole re- 
pulsion motor, whose armature is supposed 
to be of the Gramme type. Similarly, let 
Fig. 7 represent a two-pole commutator 
induction motor, also equipped with a 
Gramme armature. In both figures the 


— 


— a ee oe "Ti = 


same slots above each other, Fig. 8. Equal 
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and opposite current elements will then 
appear in some sections of both primary 
windings, thereby canceling the effect of 
these sections and making them super- 
fluous. Thus the arrangement shown in 
Fig. 9 will obviously be of the same ef- 
fect as that of Fig. 8. 

By a peculiar distribution of ampere- 
turns, an arrangement is now produced 
that possesses all the characteristics claim- 
ed for the repulsion induction motor—the 
significance of which term will now be 
apparent—at the outset of this paper, al- 
though owing to its peculiar mechanical 
makeup and its comparatively poor copper 
efficiency it will be merely of theoretical 
interest. 

The principle of combining such ele- 
ments naturally allows of quite a number 
of variations; as it is not worth while to 
discuss these in detail, only one case will 
be considered—a case of immediate prac- 
tical importance, and which allows of a 
solution of the problem in an electrically 
as well as mechanically efficient way. 

Imagine the periphery of a motor both 
in the primary and the secondary mem- 


Fig. 9.—EFrect oF BLENDING SEPARATE 
ELEMENTS. 
ber wound with a sinusoidally distributed 
two-pole winding. Fig. 10 shows this 
winding developed on a plane. Over this 
winding let there be wound a second wind- 
ing of sinusoidal distribution, but of three 
times two poles, Fig. 11, and then another 
of five times two poles, etc., with decreas- 
ing amplitude of the distribution of con- 
ductors per unit length in the ratio of 
one for the two-pole winding, one-third 
for the six-pole winding, one-fifth for the 
ten-pole winding, etc. If all these wind- 
ings are now connected in series there is 


obtained a winding which is equivalent to - 


a two-pole winding uniformly distributed 
over the circumference of the motor, as 
may be seen from the following considera- 
tion: 

Let a be the pitch of the two-pole wind- 
ing, and z any length taken from the be- 
ginning of the two-pole winding as shown 
in Fig. 12. Then, according to supposi- 
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tion, the number of conductors per unit 
length, y, at any point, z, will be 


. T | . Gd 
y = sin — z + -> sin 3 — 
a a 
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This, however, according to Fourier, is 
equivalent to a rectilinear distribution of 
conductors whose number per unit length 
—if one be the maximum number of con- 
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Fic. 10.—REPuLsion-InDucTION MOTOR. 


ductors per unit length of the two-pole 


sinusoidal winding—will be ne This, 
then, will be equivalent to any ordinary 
full-pitch winding in practical use to- 
day. Hence by winding the primary 
member with any full-pitch distributed 
winding and the secondary member with 
any full-pitch drum winding this will sat- 
isfactorily answer the conditions. And if 
the motor be provided with two sets of 
brushes, each set standing nearly perpen- 
dicularly upon the other, this combina- 


Fic. 11.—REPUL8SION-INDUCTION MOTOR. 


tion will be similar in principle to the 
simple, but impractical, combination of a 
two-pole induction, with a four-pole re- 
pulsion motor as discussed above. The 
two-pole sinusoidal windings of both pri- 


Fig. 12.—REPULSION-INDUCTION MOTOR. 


mary and secondary member will then 
correspond to the commutator induction 
motor, whereas of the six-pole, ten-pole, 
etc., windings each will be the repulsion 
motor element connected in series with 
the two-pole commutator induction mo- 


tor. 
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We now have obtained a motor which, 
with a simple full-pitch winding uniform- 


z+ = sind 2+. aia 


ly distributed over the circumference of 
the primary and the secondary members, 
will possess a good starting torque and a 
limiting speed somewhat above synchron- 
ism. 

The description and explanation of Fig. 
5 was made on the assumption of an ideal 
motor without internal impedance drop 
in its windings. In an actual motor the 
electromotive forces as shown in Fig. 5 
will not balance each other so exactly, 
owing to leakage and resistance in the 
circuits. Hence the balancing of the elec- 
tromotive forces will not be brought about 
by the prospective fields alone, and there- 
fore, $, will be greater than *,, unless the 
electromotive force E, be helped out by 
an additional electromotive force im- 
pressed by external means upon the 
compensating circuit, as has been proposed 
by Marius Latour. By a proper appli- 
cation of this auxiliary electromotive force, 
the motor may be so over-excited that it 
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Fia. 18.—SPEED-TORQUE CHARACTERISTICS. 


takes leading current from the line. By 
making the impedance of the compensat- 
ing circuit of suitable size, and different 
from the impedance of the energy circuit, 
an additional element enters into the 
method of operation of the motor. For it 
is clear that should the impedance of the 
compensating circuit become infinite, the 
motor would be reduced to a repulsion mo- 
tor pure and simple. Thus by varying the 
magnitude of this impedance, the speed- 
torque characteristic of the motor may be 
varied at will, and it is to be seen that 
then a torque due to the two-pole wind- 
ing or fundamental harmonic will appear 
and become more and more prominent as 
the impedance increases. 

The author then makes a quantitative 
analysis of the effects of a uniform distri- 
bution of ampere-turns upon the action of 
the motor. Expressions for torque, current, 
etc., are obtained and applied to a motor 
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whose constants are known. The. calcu- 
lafion has been carried out to the fifth 
harmonic only, as values obtained from 
the seventh harmonic are negligibly small 
and it is shown that values obtained by 
test and calculation check fairly well, 
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Fic. 14. ResuLTs oF BRAKE TEST. 


thereby proving also that harmonics above 
the fifth may be safely neglected. 

Obviously, the higher the saturation in 
an individual case the more the results of 
calculation will differ from values obtaineu 
by test, as saturation tends to suppress 
the action of the higher harmonics. 

In Fig. 13 are shown the speed-torque 
characteristics of a five horse-power six- 
ty-cycle motor that were obtained from 
test. As seen, the maximum torque in 
this case occurs at starting and gradually 
diminishes, falling to zero a few per cent 
above synchronism. The values obtained 
for torque per kilovolt-ampere show that 
the motor is in this respect fully equiva- 
lent to a good polyphase induction motor 
with resistance regulation. 

Fig. 14 shows results of a brake test of 
the same motor. The performance of the 
motor, according to these curves, compares 
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Fig. 15.—PERFORMANCE OF MOTOR WITH 
CHANGE IN SIZE. 
very favorably with any other single-phase 
motor of this size, and at the same time 
points out very forcibly the commercial 
possibilities of the motor. 

Objection may be made to the large slip 
at full load; but considering the applica- 
tion of this motor it would appear that 
this question is of very little importance in 
most cases. Should closer speed regula- 
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tion be required in a particular case, a 
portion of the primary winding may be 
cut out at full speed so as to make the 
axis of the primary member practically 
coincide with that of the energy circuit. 
The slip will then be reduced to about 
three or four per cent. 

In order to give an idea of how the 
performance of the motor changes as its 
size decreases, in Fig. 15 are shown char- 
acteristics of a 0.5-horse-power, sixty-cycle 
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Towers for the Transmission Line 
between Ballston and Amsterdam, 
New York. 

The transmission line covering the ter- 
ritory between Spier Falls and Utica, New 
York, is now under construction and the 
section from Ballston to Amsterdam will 
be completed this month. 

The line is being built with galvanized 
steel angle towers, designed for two cir- 
cuits with a ground wire placed in the 


i 
NEAR VIEW OF STEEL TOWER, BALLSTON-AMSTERDAM (N. Y.) TRANSMISSION LINE. 


motor obtained from a brake test. The 
curves speak for themselves 

The commutation of both motors, in fact 
of all motors of the type built so far, 
compares quite well with that of corre- 


sponding direct-current motors, and endu- - 


rance tests have also shown that the com- 
mutator does not require more care. 

The reason of the particularly good 
commutation of a motor of this type is 
apparent, as it is obvious that only a 
fraction of the torque-producing fields will 
be embraced by the coil that is short-cir- 
cuited under the brush. 


centre of the tower three feet above the 
top conductor. The towers are all of the 
same general type of construction, but 
there are three different arrangements of 
cross-arms and insulators. 

The standard towers which are used on 
tangents, and where the total deflection 18 
less than twenty degrees, weigh 4,200 
pounds each and have an ultimate break- 
ing strength of 8,000 pounds, the pull 
applied at a point fifty feet above the 
ground and equally distributed over the 
four pins of the lower cross-arm. The 
towers will also have an ultimate strength 
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of 8,000 pounds in a direction normal to breaking strength of 17,000 pounds ap- 


the pull of the main conductors. 
The transposition towers weigh 5,600 


ELECTRICAL REVIEW 


plied in either direction. These towers 
are only used where the total deflection 
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BALLSTON AMSTERDAM (N. Y.) TRANSMISSION LINE. 


pounds each and stand the same strain as 
the standard towers. ‘These towers are 
placed two and one-half miles apart. 


angle exceeds twenty degrees. The same 
arrangement of pins is used on all angles 
between twenty and ninety degrees. 


BALLSTON- AMSTERDAM (N. Y.) TRANSMISSION LINE. 


The corner towers are of very much 
heavier construction and weigh 10,000 
pounds each. They have an ultimate 


The usual spacing of towers is 550 feet, 
but the distance depends largely on the 
contour of the ground, some of the tow- 
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ers being 750 feet apart and others not 
more than 400 feet. The average num- 
ber of towers per mile is about ten. All 
towers are arranged for a separation be- 
tween wires of six feet at all parts of the 
span, which necessitates a greater spacing 
between insulators at the corner towers. 

The steel angles forming the upright 
members are built in the form of “A” 
frames, as viewed from a point normal te 
the direction of the line. The corner 
angles are notched and clamped together 
two feet above the lower cross-arm and 
at a point fifty feet above the ground. 

The view in the direction of the trans- 
mission line shows the corner angles per- 
pendicular, with diagonal angles from the 
apex at one side tied to the foundation 
at the opposite lower corner. These angles 
cross at a point twenty-five feet above the 
ground and are tied to a common gusset 
plate. The four angles at the top of each 
side near the end of the lower cross-arm 
are notched and clamped together with a 
very heavy cast iron clamp held with four 
three-quarter-inch bolts. The main ver- 
tical and diagonal members are held with 
angle iron struts and tie rods in all di- 
rections. The width at the base in both 
directions is seventeen feet. 

The foundations for the standard and 
transposition towers are built of reinforced 
concrete buried five feet below the surface 
of the ground. The lower part of the 
foundation consists of a concrete slab four 
feet square and twelve inches thick. The 
anchorage consists of a three by three by 
five-sixteenths of an inch angle with two 
cross-angles three by three by one-quarter 
of an inch riveted back to back across 
the bottom of the upright. The crose- 
angles are embedded in the concrete about 
four inches above the bottom, and one- 
quarter-inch twisted steel bars placed six 
inches apart are laid in both directions 
immediately above the bottom angles. A 
concrete column ten inches square, rein- 
forced with ordinary chicken wire, extends 
from the flat concrete base to a point 
eight inches above the surface of the 
ground, completely surrounding the ver- 
tical three by three-inch angle. 

The foundations for the corner towers 
are five feet square and the other dimen- 
sions are the same as for the standard 
towers. There are, however, two upright 
angles three by three by five-sixteenths of 
an inch at each corner of the towers, 
and these angles are tied together with a 
two by one-quarter-inch strip about half 
way between the bottom of the concrete 
base and the surface of the ground. 

All of the anchorages are set with a 
templet to grade and the towers are then 
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assembled on the ground and raised and 
bolted to the foundation angles. 

Both upper and lower cross-arms are 
built of three by three by one-eighth of 
an inch angles latticed, the upper arm 
being eleven feet nine inches long and the 
lower arm seventeen feet nine inches long. 
For each conductor single pins are used 
on the standard towers; while three pins, 
so placed as to distribute evenly the load, 
are used on the corner towers. On the 
transposition towers the conductor is dead- 
ened on two pins, thus requiring four 
pins in a straight line for each conductor 
in order to make the transposition. 

All inside pins are made of three-inch 
standard pipe and outside pins of three- 
inch extra heavy pipe, drawn down at the 
top end and fitted with a one and one-half- 
inch bolt thread two and one-half inches 
long which engages a metal bushing in 
the top of the insulator. 


All pins have been tested with a strain 
of 2,000 pounds applied at a point eighteen 
inches above the cross-arm. The pins 
will stand a pull of 3,000 edi eighteen 
inches above the arm without permanent 
deflection. 

The insulators are made with four pet- 
ticoats, are fifteen and one-half inches high 
and their greatest diameter is eighteen 
inches. A metal bushing with one and 
one-half-inch thread two and one-half 
inches long is cemented in the top of the 
insulator. The head of the insulator is 
so arranged that the pull of the tie wires 
is applied directly in line with the metal 
bushing below the top of the pin. There 


are two and one-quarter inches of porcelain . 


between the top of the pin and the con- 
ductor. The various parts of the insu- 
lator are tested to 60,000 volts and the 
insulator when assembled is tested dry to 
230,000 volts and wet to 140,000 volts. 
The weight of the insulator is about forty- 
five pounds. 

The conductors are seven-strand, hemp 
centre, copper cable, the equivalent of No. 
000 solid wire; the outside diameter is one- 
half inch and the breaking strain under 
test is about 6,100 pounds. A ground 
wire of the same size and material is 
strung the whole length of the line. Every 
fourth tower is grounded by means of a 
galvanized iron plate twenty inches by 
thirty inches, buried in moist ground and 
completely surrounded by six inches of 
crushed coke. 

The conductors are tied to the insula- 
tors by means of copper cable No. 0 
equivalent. There are two tie cables, one 
to take the strain in each direction on 
either side of the insulator. Each tie is 
wrapped around the head of the insulator 
and the ends are brought back and fas- 
tened to the main conductor by a specially 
designed malleable iron clamp having 
three grooves. 

The towers were built by the Aermotor 
Company, of Chicago, and were erected by 
the Construction Department of the Hud- 
son River Electric Power Company. 
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The Central Power Plant of the 
Estate of Henry W. Oliver, 
Pittsburg, Pa. 

The electrical equipment of modern 
office and mercantile buildings has at- 
tained far greater proportions than is gen- 
erally known, as, aside from illumination, 
there is a broad field for electric motors, 
their practically noiseless operation, clean- 
liness and compactness rendering them es- 
pecially applicable to general power work 
such as operating ventilating systems, re- 
frigerating appliances, elevators, water 
and sewerage pumps and the many classes 
of apparatus that make up the equipment 
of large buildings. Further, the high 
efficiency, ease of control and minimum 
amount of attention required give the elec- 
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plications enumerated, a description of the 
central power plant of the estate of Henry 
W. Oliver, Pittsburg, Pa., will be both in- 
teresting and instructive. It is located in 
the heart of the city’s business centre and 
furnishes light, heat and power to several 
large office buildings and churches, the 
McCreery department store, Duquesne 
Club and a number of smaller consumers. 

This very interesting and completely 
isolated plant has a total of 1,459 kilowatts 
wired in load, which, with contemplated 
extensions in the near future, will ulti- 
mately increase to approximately 2,900- 
3,000 kilowatts. 

The Westinghouse three-wire, direct- 
current system of distribution is used, with 
an electromotive force of 220 volts be- 


THREE WEsTINGHOUSE 200-KILOWATT, THREE-WIRE, DIRECT-CURRENT GENERATORS, DIRECT- 
CONNECTED TO BALL Twin-CoMPOUND 325-HORSE-POWER ENGINKE—CENTRAL POWER PLANT 
OF THE ESTATE OF HENRY W. OLIVER, Pitrssura, Pa. 


tric motor, from the standpoint of econ- 
omy, precedence over other methods of 
operation. 

There are also many applications about 
the boiler and engine room of isolated 
plants, as the value of real estate in large 
cities generally necessitates locating the 
power plant in the basement or sub-cellar 
where natural ventilation is poor and space 
is reduced to a minimum. Under such 
conditions it is essential to have the 
machinery arranged as compactly as pos- 
sible, and motor drive is the natural solu- 
tion of the problem of operating ventilat- 
ing fans, coal-conveying apparatus, stokers 
and pumps. 

To illustrate practically the many ap- 


tween outside mains and 110 volts between 
each main wire and neutral. If a com- 
parison between three-wire and two-wire 
systems be made it will be found that, for 
a given drop in potential when the voltage 
between outer wires and the neutral is 
equal to that of a two-wire syetem and 
if the neutral or middle wire be the same 
size as the outer wires, a saving in copper 
of 62.5 per cent is obtained, which gives 
an extremely economical distributing 8y8- 
tem for power plants supplying a con- 
siderable area with light and power. 

The Westinghouse three-wire system 
was designed for the purpose of obtaining 
all the advantages of such distribution 
without the necessity of using two sepa- 
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rate machines or a balancing set and to 
gain the additional efficiency of one large 
machine over two smaller ones. 

The main features of the three-wire 
generator are the same as those of an or- 
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DEPARTMENT STORE BUILDING oF MCCREERY 
& COMPANY—CENTRAL POWER PLANT OF THR 
Estrate oF HENRY W. OLIVER, PITTSBURG, 


Pa. 
dinary direct-current machine with the ad- 
dition of four slip rings, which are con- 
nected to the armature winding by taps 
at four electrically equidistant points for 
each pair of poles. 


WESTINGHOUSE DIRECT-CURRENT, CONSTANT- 
SPEED Morors DRIVING PUMPS FOR REFRIG- 
ERATING PuRPOSES—CENTRAL POWER PLANT 
OF THE EstaTE oF HENRY W. OLIVER, 
PITTSBURG, Pa. 


From these rings wires are carried to 
balancing coils with their middle points 
connected together to form the neutral of 
the system. By this method the unbal- 
anced current in the armature is prac- 
tically evenly distributed and the machine 
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will operate satisfactorily with a twenty- 
five per cent unbalanced load. 

Returning to the power plant, a descrip- 
tion of the boiler room naturally comes 
first, as the potential energy of the coal 
here begins its evolution whereby mechan- 
ical energy is converted into electrical. 

Babcox & Wilcox boilers, with a total 
capacity of 2,000 horse-power, are used. 
These are divided into four batteries of 
500 horse-power each, operating at a 
pressure of 150 pounds. Each boiler is 
provided with cham grates manufactured 
by the Green Engineering Company, Chi- 
cago, Ill. 

The coal is elevated from the storage 
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of the same type connected to a Ball Cor- 
liss-type vertical, cross-compound engine 
of 600 horse-power, operating at 130 revo- 
lutions per minute. 

Current is transmitted by lead-covered 
cables to the switchboard, which is of the 
standard Westinghouse three-wire type, 
with panels of white marble. 

As the series field coils of the gener- 
ators are divided in halves, one-half being 
on each side of the circuit, the protective 
devices and measuring instruments receive 
special consideration. Circuit-breakers are 
provided with special equalizer contacts 
to insure the opening of all circuits in case 
of excessive loads or short circuits. Two 


VIEW OF TUNNEL, SHOWING CABLES AND Prpinc—CENTRAL POWRR PLANT OF THE ESTATE 
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bins to a traveling hopper by means of a 


coal conveyor. Scales in the cage beside 


the hopper provide a means for weighing 
all coal used. Both the conveying ap- 
paratus and traveling hopper are operated 
by electric motors, and are easily and 
quickly handled. The hopper travels on 
an elevated track the length of the boiler 
room and is controlled from the floor by 
the fireman. 

The generating units consist of three 
200-kilowatt | Westinghouse  220-volt, 
direct-current, three-wire generators, 
direct-connected to three Ball vertical 
twin-compound engines of 325 horse- 
power each, operating at an approximate 
speed of 190 revolutions per minute, and 
one Westinghouse 375-kilowatt generator 


ammeters are used with each generator, 
so that the load on both sides of the sys- 
tem may be observed. They are connected 
to the machines by special shunts mounted 
directly on the contact blocks and inter- 
posed between the series coils and arma- 
ture—one on the positive and one on the 
negative side. 

A double-reading ammeter is connected 
in the neutral of each machine to show 
the amount of unbalanced load. A volt- 
meter connected across the main bus-bars 
indicates the potential at all times, and a 
second voltmeter arranged to be connected 
to each motor by four-point voltmeter re- 
ceptables enables the operator to adjust 
the voltage for paralleling. Two double- 
pole generator switches, two double-pole 
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balance-coil switches and a shunt field 
rheostat complete the equipment of each 
generator panel. 

The balance-coils are located con- 
veniently upon a shelf near the end of the 
switchboard. ; 

Feeder panels are provided with instru- 
ments similar to the generator panels, with 
the exception of the field rheostat and 
balance-coil switches. A load panel is 
provided for measuring the total output 
of the station, upon which is mounted a 
Bristol recording voltmeter, two recording 
ammeters of the same make and a switch- 
board-type integrating wattmeter. 

A daily record is kept of the readings of 
the various instruments on specially pre- 
pared blanks, with spaces for hourly read- 
ings of the voltage and current. At the 
bottom of each sheet spaces are provided 


for the total of the hourly readings, 


average amperes per hour, readings of 
wattmeters and total watt-hours, furnish- 
ing valuable records which enable the 
efficiency of the employés to be checked 
and an estimate to be made of the fuel 
and supplies necessary at any season of 
the year. 

The distribution system is extensive, 
owing to the large area supplied with 
power. A tunnel extends from the power 
plant to the McCreery and new Smith- 
field street buildings for cables, steam and 
fire lines, refrigerating and cold-water 
pipes. The balance of the consumers are 
supplied with cables run in underground 
conduits. The McCreery building uses 
a total of 775 kilowatts, supplying twenty- 
seven electric motors ranging from one- 
half to -fifty horse-power, 486 arc lamps, 
928 sixteen candle-power and 600 eight 
candle-power incandescent lamps. The 
feeders for supplying current for this load 
are composed of 2,370 feet of lead-covered 
cable, 1,600,000 circular mils in area; 
2,340 feet of lead-covered cable, 1,400,000 
circular mils in area, and 7,941 feet of 
paper-insulated cable, 1,000,000 circular 
mils in area—all manufactured by the 
Standard Underground Cable Company. 

The Smithfield and Wood street prop- 
erties are supplied by 4,620 fect of lead- 
covered cable, 1,000,000 circular mils in 
area, each leg being approximately 250 
feet long, for supplying the balance of the 
consumers. The cables are all supported 
by the latest improved methods and present 
a very neat appearance. 

The refrigerating apparatus for fur- 
nishing refrigeration to the McCreery 
store kitchen and drinking water for the 
building is located in the rear of the 
switchboard in the power plant. It is the 
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absorption system, manufactured by the 
Carbondale Machine Company. In con- 
nection with the refrigerating plant, there 
are two Dean Holyoke triplex water 
pumps, two brine pumps made by the 


Front VIEW OF SWITCHBOARD — CENTRAL 
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same company, and three ammonia pumps 

made by the Gould Manufacturing Com- 

pany—all of which are driven by Westing- 
house motors ranging in size from three 
and one-half to fifteen horse-power, in- 
clusive, by means of Morse silent chain. 
The absorption system of refrigeration 
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is interesting as its low temperature is 

derived from a high temperature, exhaust 

steam from the engines being utilized to 
evaporate the ammonia, which is in the 
form of a liquid or a twenty-six per cent 
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solution. The steam circulates in pipes 
through the solution, causing the free am- 
monia to pass upward through a series of 
perforated baffle plates for draining off 
moisture; after passing through coils for 
further draining it is carried into a cylin- 
der containing coils of pipe through which 
the brine circulates, the ammonia ab- 
sorbing the heat therefrom. 

The brine is then pumped to the Mc- 
Creery building through two two-and-one- 
half-inch iron pipes—one for supply and 
one for return. A two-and-one-half-inch 
brass pipe furnishes the drinking water. 

In addition to the refrigerating pipes 
leading to the McCreery building, there 
is a two-inch, a three-inch and a one-and- 
one-half-inch line for high-pressure steam 
to supply the kitchen for cooking pur- 
poses ; one eight-inch main with four-inch 
return and one four-inch main with two- 
inch return for heating purposes; an 
eight-inch fire line under 150 pounds 
pressure; and a ten-inch, a seven-inch, a 
four-inch and a  one-and-one-half-inch 
high-pressure line for high-pressure ele- 
vators. There is a total of twenty-four 
elevators—eighteen hydraulic and six elec- 
tric—which utilize power taken from the 
central plant. 


There are several interesting motor ap- 


plications in the McCreery building, among 
which may be mentioned the thirty-horse- 
power, constant-speed Westinghouse motor 
operating a cold-air fan for ventilating 
purposes; two eight-horse-power Westing- 
house type S, 220-volt motors operating 
elevator safety devices, and a twenty-five 
horse-power Westinghouse constant-speed 
motor driving sewage pumping outfit to 
raise the building sewage to the level of 
the street mains. 

The central power plant is an excellent 
illustration of isolated equipments in large 
cities and is a typical example of modern 
practice. 


The Illuminating Engineering 
Society. 

That there is a very wide interest in the 
subject, and an awakening to the value of 
good illumination and illuminating en- 
gineering, is evident from the growth and 
distribution of membership in the Illum- 
nating Engineering Society. Formed last 
January, there are now 563 members en- 
rolled, nine being from foreign countries, 
and the balance scattered through thirty- 
two states. Where branches have already 
been formed, the membership is naturally 
largest. The figures for the four leading 
states are announced as follows: N ew 
York, 192 members; Pennsylvania, 1253 
members; Massachusetts, 69 members; 
Illinois, 56 members. 
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A LOST RAILROAD. . 


AN HISTORIC INCIDENT IN THE CONSTRUC- 
TION OF THE TRANS-SIBERIAN. 


BY L. LODIAN. 


About two miles from Irkutsk, central 
Siberia, the series of rapids on the Angar& 
are such as to have always been a serious 
menace to the navigation of that surging 
river. After repeated disasters, the na- 
tive transport companies decided to jointly 
build a bit of railroad for the, tranship- 
ment of freight. It diverged from the 
river about a mile from the rapids, entered 
the forest, and continued through its lone- 
ly depths, cutting across country till it 
came out at a point on the Angara, also 
about a mile removed from the rapids. The 
length of line was some seventeen versti, 
say, a dozen miles. 

THE FIRST RAILROAD IN NORTHERN ASIA. 

It was in the early seventies that this 
length of single track was built—over 
twenty years before the trans-Siberian be- 
gan to creep its way across central Si- 
beria. Outside of India, probably it was 
the first bit of railroad in Asia—certainly 
the first one in northern Asia. The gauge 
was one çajen (seven feet). The rails— 
of a sort—were supplied by a distant na- 
tive iron foundry: they looked more like 
pig-iron in the rough than rails. 

A DOUBLE-SMOKESTACK LOCOMOTIVE. 

The solitary engine, saddled with a 
square-shaped water tank, had been built 
by engineering students at a technical 
school at Tiomen, western Siberia. It 
was the first engine ever built in the “land 
of dreadful distance.” To “improve the 
draft,” and also to “lessen the emission of 
live cinders,” one of the students, named 
Kogofgki, had been allowed to carry out 
his pet idea of having two smokestacks on 
the engine—one directly behind the other, 
but separated by about an inch. As the 
engine careened along over the uneven 
track, it had a curious appearance. I 
knew Kocofcki in later years (at Nijni- 
Udinsk, central Siberia) as a division 
engineer on the trans-Siberian, and tried 
to get a photograph of his pet, but he had 
been the object of so much ridicule for 
his “successful failure,” that he professed 
to have not even preserved any such me- 
mento of it. Though the double-stack 
engine failed on trial at Tiomen to show 
any “improved draft,” it was transported 
thus with its double chimney into the 
heart of Siberia. 


A MOST CURIOUS RAILROAD. 
Well, the railroad itself was unique. A 
ticket had never been sold or pass granted 
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to travel on it. Anybody could ride on its 


~ few flat cars. It was remote from the 


posting highway, and the river navigation 
was almost exclusively freight. The entire 
“operating force” of the railroad con- 
sisted of a mechanician (formerly a saw- 
mill employé), fireman and a brakesman. 
No stations were ever erected—not a 
switch or signal existed—there was only a 
goods-shed at each end of the “road.” 
There was no regular service, about two 
trips each way being made per week, as 
cargo offered. Even a telegraph wire was 
never strung the length of the track. The 
“brakesie,” fireman and driver had also to 
lend a hand—and a sweating one, too— 
loading and unloading the goods. As “of 
six days of the week, they were drunk 
three,” it often happened that one man 
was obliged to make the entire round 
trip single-handed. 


THE TRANSHIPMENT EVIL. 

But transhipment of goods is always a 
curse. In this case there was a double 
transhipment—from river-boat to rail and 
back from rail to boat. After a few years, 
the transport companies were marveling 
which was the greater evil,—the occasional 
wreck-losses in the rapids, or the constant- 
ly-recurring complaints of damages trace- 
able to too frequent rough-and-tough hand- 
ling—and greatly-increased opportunities 
for pilfering. Further, the railroad soon 
degenerated into a clumsy rut. The trans- 
port companies—used all their lives to 
waterways—seemed to think the railroad 
would require no more attention—once 
built—to its upkeep than the broad and 
deep rivers they exploited. Not a single 
permanent-way man was ever employed— 
not a single tie or sleeper (whole tree- 
lengths) or rail was renewed—it was only 
out of “pure cussedness” that derailments 
were a rarity. ' 

ABANDONING A RAILROAD. 

At this juncture the Russian state had 
so improved the great carriage-way 
through central Siberia, that the trans- 
port companies gradually abandoned the 
river traffic for hundreds of versti! on 
either side of where the rapids made 
trouble, and took to the main highway. 
The railroad, never repaired, had naturally 
fallen into almost complete ruin ; yet, mar- 
velous to relate, was used almost up to 
the last; but it was finally abandoned, 
everything being left just as it was in situ. 
The lone locomotive was acquired by a 
merchant and farmer in another part of 
Siberia, overhauled, and was used once a 
year to drive a threshing-machine. The 
few cars had been taken off one at a time 
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on barges and towed away, and—well, no- 
body knows what became of them. 
“VINGT ANS APRES.” 


Some fifteen years later, along came the 
advance engineers and surveyors of the 
trans-Siberian railroad, which had now 
crept across western Siberia, and was on 
the verge of entering central Siberia. 
Between Irkutsk and the sierra of central 
Siberia, the work of location—due to the 
topography of the country—was extremely 
problematical. The surveying engineers 
were detailed off for hundreds of versti on 
either hand, searching the most feasible 
locations. 

This is a vast region of sierra, forest, 
tundra, steppe and—here and there—of 
rinc (untranslatable; literally, “quick- 
mud”)—the slaf railroad-builder’s “holy 
horror.” For two or three years the loca- 
tion of the Krasnoiarsk-Irkutsk 1,000- 
verst stretch-to-be, baffled the ingenuity of 
the engineers. Report after report was 
sent into constructional headquarters at 
Krasnoiarsk, only to be negatived by 
other engineers’ reports of troubles ahead. 

During some of these explorations, vari- 
ous of the surveyors gathered from divers 
mujik trappers and woodmen, items of in- 
formation about “a railroad which had 
existed in the region many years pre- 
viously”; was operated for several years, 
but had long since been abandoned. This 
was indeed “news” for them! The news 
almost staggered them! Hailing from St. 
Petersburg, where everything happening 
in Russiadom is supposed to be known, it 
was incomprehensible to them how a rail- 
road could have been built in any part of 
slafdom without being officially recorded. 

However, here existed, apparently, a 
railroad which, although abandoned, had 
withstood the rough usage of several years’ 
operation—and on unballasted track at 
that—proving that the substratum must 
be fairly solid. Here, at least, they might 
find a fairly level stretch of country— 
free from the treacherous “yellow peril” of 
rinc (“quickmud”)—which might perhaps 
be availed of in whole or in part. 

A SEARCH FOR THE UNFINDABLE. 

To find the railroad, was the next move. 
It was in the forest “somewhere between 
there and the river Angaré.” It might be 
considered a rather easy matter to stumble 
across a clumsy-built wide-gauge railroad, 
a dozen miles long, with its prostrate tree- 
trunks for ties. Different squads of sur- 
veyors spent weeks traversing and re- 
traversing the forest until they came out 
each time on to the broad Angará river’s 
edge—but found nothing! They were al- 
most beginning to believe they had been 
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duped, when the sheds were reported 
found intact at what transpired later to 
be the terminals of the railroad that was. 

From one of these sheds they now be- 
gan to perceive evidences in the nearby 
forest of a clearing of bygone years, and 
they painfully followed it right through 
the whole seventeen versti till they came 
out on to the other shed. The entire route 
was much overgrown with undergrowth; 
and the whole distance, bordered with the 
dense forest, was almost as black and cold 
as a mountain tunnel; while overhead, on 
this bright warm August day, the sun 
could just be observed lighting up the 
topmost branches of the giant firs. When 
an old tree decays and topples over in those 
almost pitch-dark forests, it never falls— 
it can nob fall—wholly, but is (due to thc 
closeness of its neighbors) supported for 
many years by the other trees, and the 
trunk slowly rots and reaches the ground 
piecemeal. It was in such a forest in 
central Siberia, in midwinter, that the 
writer was once lost; and it is solely due 
to our friend the magnetic compass that 
this account is being penned to-day. “The 
silence is deathly; one gets frightened at 
the sound of his own voice, and the com- 
pany, suddenly halting in breathless ap- 
prehension on hearing a stealthy creeping 
in the forest, listen to—the almost noisy 
ticking of their own watches !” 

INSPECTING AN ABANDONED RAILROAD 

ROUTE. 

Of the railroad, however, not a vestige 
was found! It had completely disap- 
peared! Not a rail—not a sleeper—only 
an occasional semblance now and then of 
what had once been rude cross-drainaye 
ditches. The original builders and owners 
of the road at Irkutsk were eventually 
found and questioned; and a couple of 
them were inspired with sufficient curiosity 
to make the Jong tedious journey to look 
up what had become of their property: 
and they also covered with the surveyors 
the whole of the ground with which in 
previous years they had been familiar. 
Here and there the picks were driven as 
far as they would go into the earth, but 
only to bare masses of tangled roots. The 
railroad was lost! 

QUEER TRACK-CONSTRUCTION. 

However, the arrival on the scene of 
these owners of a railroad which did not 
exist, had one signal advantage :—they 
proved to be the extinct railroad’s only 
historians. What is being related here, 
imperfectly, could not have been but for 
them. They also told how the rails con- 
sisted of a single thick web, with flush 
sides, held to the ties by iron spikes 
driven “each side of the rail deep into the 
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sleeper until the top of the spike was 
even with top of rail.” Where these 
worked loose, the rail was reenforced by 
several turns of iron wire bodily bound 
round and over rail and sleeper, but the 
wire was soon worn through by the car- 
wheels, and the severed straggling ends 
were always giving trouble. 

THE PATHOS OF AN ABANDONED RAILROAD. 

The railroad could not have been burnt 
up, because there had been no fires; nor 
stolen or carried off piecemeal, as the re- 
gion was totally lacking in population. 
Moreover, the old goods-sheds remained 
with their padlocks intact; and lead-lined 
cases of “overlooked” goods were still 
found in dark corners therein, containing 
high-grade brands of Havana cigars and 
tobaccos all in good condition; also crates 
of cognac, champagne, vodka (whiskey), 
ete.—all of which had evidently been 
“taken” while in transit by employés Ivan 
and Ivanovitch, who intended to return 
and secure the booty later. But, getting 
separated, Ivan after some time concluded 
that Ivanovitch would long ago have se- 
cured the goods; while Ivanovitch simi- 
larly reasoned Ivan would long ago have 
secured the goods: so between them “the 
goods” were left in peace. What wouid 
a hoodlum do to secure choice wines and 
cigars he knew to be in an abandoned 
building? 

PROVE YOUR CASE? 

The railroad was never found! It was 
the half-superstitious belief that an earth- 
quake or fissure had swallowed it up—- 
in an earthquakeless region! Its site was 
after all never utilized by the trans-Si- 
berian—which is built remote from the 
scene. Nearly a decade ago, I was with- 
in a few versti of, but did not visit the 
site. My informant, the chief engineer, 
Kpychkol, at Krasnoiarsk, had been over 
the spot; it was reckoned the most curious 
incident in the history of the construc- 
tion of the trans-Siberian. This is, it is 
believed, the first time the story has ever 
been told in print. In the many profusely- 
illustrated papers which I have already 
compiled for different journals on the 
trans-Siberian—indexed by the public and 
Cooper libraries of Manhattan as so many 
class papers on the subject—this lost rail- 
road has never even been mentioned. 


CAUSE AND EFFECT—PROOFS AND AUTHOKHI- 
TIES CITED. 

My own explanation of the lost railroad 
is that it is a case of gradual simple sub- 
sidence. The unballasted track through 
the forest—gradually depressed by a few 
years’ traffic—naturally became as a 
drainage conduit for part of the surface 
waters of the forest—rendering in time the 
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subsoil spongy throughout. At Pueblo, 
Col., in 1875, a derailed locomotive and 
train slid into some spongy land (“quick- 
mud”) and soon totally disappeared; and 
although borings were speedily made to 
fifty feet down, the probings failed to 
even locate anything. (International En- 
cyclopedia, vol. xiv, p. 732.) Even chalked 
tennis-lawns have been known to— 
when long unused and neglected—have 
their let-in chalk boundary lines graduaily 
work down in a few years from one to 
two feet below the surface. The immortel 


Darwin, about three-quarters of a century 


ago, commented on this. (Archeological 
Journal, vol. i, p. 352.) I have known 
abandoned railroads, on fairly good track, 
to, after three or four years, be only just 
showing above surface—the familiar “two 
rusty streaks.” | 
A RAILROAD TRACK SPROUTING INTO A 
i FOREST. 

Note also that it has already been ob- 
served how the retracers of the route 
reported it “much overgrown with under- 
growth.” The significance of this is ap- 
parent—although it was not in a Rus- 
sian engineer to remark this instance of 
cause and effect :—that undergrowth in all 
probability owed most of its origin and 
profusion to the taking-root of the sub- 
merged tree-length ties; and accounts for 
the delving picks baring nothing but 
“masses of tangled roots.” 

The lost railroad of Siberia had never 
had prepared for it (as before rc- 
marked) any ballasted track—the tree- 


lengths for cross-ties were considered suf- 
ficient “ballast.” Then in some bygone 
summer of extra warmth, warm rains had 
so loosened the half-frozen swampy sub- 
soil as to cause a gradual and complete 
subsidence the entire length of the line 
—the weighty and cumbrous pig-iron rails 
carrying the water-soaked tree-sleepers 
down to their last account. Once such 


a subsidence sets in, it would, in Siberia, 


go on gradually till it reached bed rock— 
which is but half a dozen feet below the 
surface, and consists of the eternally 
frozen lower earth stratas. Cores show 
that this frozen substrata lasts for some 
600 feet down. 


“IN THE YEAR 3000-——. 


So, at a depth of a few feet, the lost 
railroad will be found to this day—far 
better preserved maybe than had it been 
left exposed; and in the year 3000 some- 
thing, its unearthing may be puzzling the 
antiquarians of the seething city of “Si- 
beriopolis,” as an example of the queer 
methods of travel (by ways known 3s 
“railroads”) of bygone ages; “whereas we 
nowadays can visit the distant ancient 
ruins of Chicago and Manhattan by 
‘globular attraction’ in half a day.” 

Such is the brief history of what the 
Siberiak-Russians themselves call their 
noteril jeleznia (the lost railroad). 
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Electrical Patents. 


Edward A. Barnes, Fort Wayne, Ind., 
has obtained a patent (822,238, June 5) 
for an improved anti-lubricant throwing 
device, which he has assigned to the Gen- 
eral Electric Company. The invention re- 
lates to lubricating devices, and its object 
is to provide means for preventing the 


ANTI-LUBRICANT THROWING DEVICE. 


wasteful throwing of lubricating oil from 
moving parts of mechanisms such, for in- 
stance, as the crank pins of engines. The 
invention consists in the combination with 
a revolving crank pin, a connecting rod, 
crank-pin brasses and a lubricating de- 
vice, of means for preventing the lubricant 
from being thrown from the parts, the 
means comprising a ¢ollecting chamber 
_ secured to the crank-pin brasses and sur- 
rounding the outer end of the crank pin, 
a downwardly extending mouth at the bot- 
tom of the chamber, and an elongated 
chamber carried by the connecting rod 
which communicates with the mouth to 
receive the lubricant therefrom and dis- 
charge it downwardly as the crank moves 
through the lower portion of its revolu- 
tion. 

Henry Geisenhoner, Schenectady, N. Y., 
has obtained a patent (822,269, June 5) 
_ for an improved motor-starting rheostat, 
which he has assigned to the General Elec- 


MoTor-STaRTING RBEOSTAT. 


tric Company. This invention relates to 
switches for controlling electric circuits, 
and has for its object the provision of a 
device of this character which is inexpen- 
sive to manufacture, has few working 
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parts, requires no skill in its manipula- 
tion, and is at the same time reliable, 
safe and efficient. More specifically, the 
invention relates to automatic motor- 
starting switches, in which the controlling 
element is a quantity of mercury so ar- 
ranged as to automatically cut out resist- 
ance upon simply closing a switch. In 
carrying out the invention, a pivoted con- 
trolling arm is provided having a bias to 
a position at an angle with the horizontal, 
provided with contacts corresponding in 
position and number with the studs of the 
rheostat. The arm contains mercury and 
the passages therein are so arranged that 
when the arm approaches a horizontal 
position the mercury flows through the 
same and successively engages the contacts 
to cut out the resistance and effects a tim- 
ing or successive cutting out of resistance 
steps. One of the principal features of 
this construction is that the circuit is not 
broken at the surface of the mercury, 
which is an advantage in that there will 
be no deterioration of the mercury due to 
the sparking. 

Leonard Andrews, Hastings, England, 
has obtained a patent (822,234, June 5) 
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MAGNETIC CUTOUT APPARATUS. 


for an improved magnetic cutout ap- 
paratus, which he has assigned to the 
Stanley Electric Manufacturing Company. 
The invention comprises a stationary 
series winding, stationary shunt-windings, 
a stationary core carried by the series 
winding, a partially rotatable core passing 
through the shunt-windings, a pivoted 
weighted member carried by the partially 
rotatable core, a curved arm carried by 
the pivoted weighted member, a pivoted 
weighted knock-out member, a pivoted 
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spring-pressed catch carried by the lower 
end of the knock-out member and a piv- 
oted catch having its upper end in en- 
gagement with the spring-pressed catch 
and its lower end under the curved arm 
carried by the member carried by the par- 
tially rotatable core. 


An improved wireless telegraph system 


has been invented by Lee De Forest, New 
York, N. Y. (822,936, dated June 12). 
This invention relates to wireless tele- 
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WIRELESS TELEGRAPH SyaTEM. 
graph systems in which a closed oscillat- 
ing circuit is coupled to an open oscil- 
lating or radiating circuit, and the object 


is to provide a coupled wireless telegraph 


system whose natural mode of vibration 
is monoperiodic. The invention consists 
of a system for developing and radiating 
monoperiodic electromagnetic waves, au 
antenna, a circuit including a capacity, an 
inductance and a spark ball connected 
thereto at a point, another circuit includ- 
ing a capacity, an inductance and a spark 
ball connected to the antenna system at 
the same point, the capacities and in- 
ductances of the circuits being so propor- 
tioned that the circuits are equal in 
natural period, a third spark ball located 
between the spark balls and an earthed 
conductor connected to the third spark 
ball. 

Jacob Kruyswijk, of Ryswijk, Nether- 
lands, has obtained a patent (823,055, 
June 12) for an improved transmission 
and distribution of electric power. The 
invention relates to a new and improved 
system of long-distance transmission of 
electric power, and has for its purpose to 
transmit the current from a continuous- 
current dynamo. For this purpose the 
current of a continuous-current armature 
is divided into a number of branch cur- 
rents the phases of which form the com- 
plements to each other to the original con- 
tinuous current of the armature. By trans- 
mitting these branch currents and recom- 
bining the same the whole current pro- 
duced by the continuous-current armature 
is thus transmitted to a long distance, 30 
that a continuous current equal to the full 
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effect of the armature will result, except, 
of course, the unavoidable losses of trans- 
formation and transmission. For econom- 
ically transmitting the complementary 
currents they must be transformed up to 
high tension. For transforming in sta- 
tionary transformers or to allow of lead- 
ing the current to closed collecting rings if 
the transformation is effected in rotary 
transformers, the direction of the current 
of the successive phases of the branch 
currents is constantly changed. Conse- 
` quently after the transformation the di- 
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TRANSMISSION AND DIBTRIBUTION OF ELECTRIC 
POWER. 
rection of the currents must again be re- 
versed, so that the phases become again of 
equal direction. If the current of the ar- 
mature is divided in branch currents every 
two of which have constantly at the same 
time the same momentary values of ten- 
sion, each of these current pairs is com- 
bined into a common circuit in trans- 
forming them, so that the transmission 
may be effected by as few conductors as 
possible. For the same purpose the cir- 
cuits to be transmitted are connected to 
each other in star or delta connection. 
August Alvin Monson, of Grey Eagie, 
Minn., has obtained a patent (822,973, 
June 12) for an improved automatic 
telephone system. This invention relates 
„to telephony, and has for its principal ob- 
ject to provide means whereby any sub- 
station may be automatically connected to 
another substation ‘without the interven- 
tion of an operator at a central station. A 
further object of the invention is to pro- 
vide an automatic switchboard and auto- 
matic circuit-controlling devices of a most 
simple and economical construction and of 
a character that will permit of ready re- 
pair and adjustment. A still further ob- 
ject of the invention is to provide an au- 
tomatic system of this class in which pro- 
vision is made for preventing the opera- 
tion of the switchboard or any of the cir- 
cuit-controlling devices while any two sub- 
scribers are connected, so that a strictly 
private system is insured. A still further 
object of the invention is to provide an 
improved mechanism of the automatic 


ELECTRICAL REVIEW 


switchboard type in which the construc- 
tion is such as to permit a private or a 
conditionally public system, so that by the 
simple opening of a local circuit at a 
central station the switchboard will re- 
spond to calls from any number of sub- 
scribers while others are connected, so that 
more than two substations may be con- 
nected at the same time. The invention 
consists of a central station, a switchboard 
arranged at the central station, spring con- 
tacts carried by the switchboard, an elec- 
tromagnet for each contact, a pair of op- 
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connecting the second line wire in circuit 
with one of the strip operating magnets 
and the operating magnet of the select- 
ing device. 


Telephones and Telegraphs. 

The Bureau of the Census, Department 
of Commerce and Labor, Washington, 
D. C., has issued a special report dealing 
with the telephones and telegraphs. The 
report covers the year 1902, and gives 
statistics gathered at that time, many of 
which have already been noted. 

The general summary shows that in 


AUTOMATIC TELEPHONE SYSTEM. 


posed stationary contacts with either of 
which the switch-contacts may be engaged, 
a selecting device at the central station 


and including a plurality of spaced con- 


tacts, each connected separately to one set 
of stationary contacts of the board, an op- 
erating magnet for the selecting device, 
a revoluble contact arm forming a part 
of the selecting device and movable over 
the stationary contacts thereof, the mov- 
able contact being connected to the sec- 
ond series of stationary contacts of the 
board, a plurality of substations, a line 
wire extending from ground at the sub- 
stations to the spring contact of the 
switchboard, and thence by way of the first 


set of stationary contacts of the board to’ 


the stationary contacts of the selecting 
device, a second line wire extending from 
each substation to the central station, and 
grounded at the latter point, the circuit to 
the second line wire being broken at the 
substation, and circuit-closing means ar- 
ranged at the substation for closing the cir- 
cuit of the second line wire, and means 


1902 there were 2,315,297 telephone sta- 
tions of all kinds, from which 5,070,554,- 
553 messages or talks were sent. Some 
interesting load curves are given, showing 
the distribution of these messages through- 
out the day. It is seen from this that in 
a large city, during the busiest part of the 
day, the average number of calls per line 
was 300, and that the average cost per 
message transmitted was 1.71 cents. The 
bulletin contains valuable descriptions of 
standard telephone apparatus, including 
the ordinary manual system and the au- 
tomatic. Methods of construction of the 
inside and outside plant are also descri 
and illustrated. One of the chapters deals 
with the development of the message rate 
plan in New York city, showing how it 
affected the growth of the business there. 

The report also sketches briefly the his- 
tory of the telephone in this country and 
the development in foreign countries. 

Part two of the report deals with tele- 
graphs, giving statistics for the year 1902, 
a sketch of the development of the indus- 
try, and descriptions of newer apparatus. 
Part three deals with the municipal elec- 
tric fire alarm and police patrol systems 
of the country. 
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The Coming Power. 
To THE EDITOR OF THB ELECTRICAL REVIEW : 

It: has been aptly said that fools rush 
in where angels fear to tread. This would 
seem to be the case with your English con- 
temporary, the Electrical Review, of Lon- 
don, whose diatribe on my article, “The 
Coming Power,’ you have been good 
enough to send me. 

Evidently, upon a very cursory exami- 
nation of the article in question and ap- 
parently without any special knowledge 
of the subject, it has used up its vocabu- 
lary of abuse in saying nothing and prov- 
ing nothing. Had it known the condi- 
tions and the data on which my table was 
founded it might have had sense enough 
to refrain from making ite tirade. 

The article itself and its object does 
not seem to meet with its serious disap- 
proval, for which I am sincerely thankful, 
as it was in the article itself, considered 
as a whole, that I endeavored in popular 
language to set forth the many advantages 
of the gas engine producer system of pow- 
er generation, its undoubted economic 
value and the certainty of its taking its 
place as one of the most, if not the most 
economical power source now before the 
public. . . 

The table which has caused so much un- 
called-for criticism was given merely to 
emphasize the contentions set forth in the 
article, by showing comparatively the rela- 
tive values of different sources of power 
production. Contrary to my esteemed Eng- 
lish friend’s assumption my sense of per- 
spective is quite fully developed and was 


fully used when the table was compiled, 


all proper allowance being made for the 
cost of fuel, supplies, labor and attendance 
and such other items as it was deemed 
proper to be included and the whole table 
was based on a 3,000-hour year, or 300 
days at ten hours each. 

My English critic not understanding 
this and not having sufficient knowledge 
of the subject to work it out, takes it 
for granted that I am an ignoramus and 
that his dictum is correct; hence the un- 
fortunate position in which he has placed 
himself. 

The figures given are good average fig- 
ures as obtained by actual practice and ex- 
perience in the United States and stand 
pat for the purpose for which they were 
intended. 

Half-baked criticism is worse than copy- 
book sentences, it does more harm. We 
can not all think new and original 
“Thinks,” nor all clothe them in such 
beautiful and original language as does 
our English contemporary. Most of us 
have to think from what othere have 
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thought before us and much in their way 
and words, and this seems to be the safest 
and best in the long run, as exemplified by 
the very original methods of our English 
friend. 

I suggest that your transatlantic con- 
temporary give their critic a vacation to 
post up and learn how to be decent in 
his methods and language or to quit the 
business, for if this is a sample of its work, 
grave doubts can be entertained of other 
criticisms and statements emanating from 
the same source. E. R. KNOWLES. 

New York, June 18. 
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Public Utilities Will Be Improved 
by J. G. White & Company. 

J. G. White & Company, Incorporated, 
confirms the reports that they have con- 
cluded negotiations for acquiring the con- 
trol and management.of various electric 
railway and lighting interests in Schuyl- 
kill county, Pennsylvania, and a financial 
syndicate has been formed by William A. 
Read & Company, of New York, and For- 
rest & Company, of Philadelphia. The 
syndicate has underwritten and sold 
$3,500,000 of first-mortgage five-per-cent 
thirty-year, free-of-tax gold bonds, $975,- 
000 of five-per-cent cumulative convertible 
preferred stock and $4,000,000 of common 
stock. Of these securities approximately 
one-half are taken and held by the original 
owners of the various properties both here 
and abroad, the balance being sold to in- 
vestors for completing the several pur- 
chases and providing about $1,500,000 for 
improvement and extension of the several 
utilities. 

The various plans for acquisition and 
improvement have been determined after 
a six months’ examination on the ground 
by the engineers of J. G. White & Company 
and the auditors of Messrs. Barrow, Wade, 
Guthrie & Company, all of which has been 
confirmed and supplemented by the bank- 
ers’ engineers, Messrs. William Barclay 
Parsons. The engineering and general 
management of the property will be as- 
sumed by J. G. White & Company, and the 
$1,500,000 provided for improvements 
will be expended in the immediate future 
m making new railway and lighting cov- 
nections and extensions. 

It was found that the physical condi- 
tions are particularly favorable under ca- 
pable management for efficient operation 
of public utilities and proposed changes 
will afford adequate and efficient service 
to the public, and will permit also of 
greater economy in operation than has 
been possible in the past. There is con- 
templated the reorganization of some [if- 
teen separate companies that supply prac- 
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tically all of the existing railway and 
lighting service in Schuylkill county and 
its immediate neighborhood. 

The existing fifty-seven miles of elec- 
tric railways will presently be increased 
by about twenty miles of high-grade track. 
Further improvement in the general serv- 
ice will be effected by the generation of 
power in two power stations and ite dis- 
tribution through various substations lo- 


cated with reference to the demands of 


service. High-voltage current will be used, 
reduced to normal service voltage at the 
substations. The new power plants and 
substations will replace six less modern 
stations now in. use. 

Schuylkill county is one of the most 
important anthracite regions in Pennsy!- 
vania, and coal experts state that the de- 
posits are geologically thickest ‘here, so 
that the development is still in its in- 
fancy. The population served is more than 
100,000, and the improved service made 
possible by the changes and additions 
planned should greatly stimulate the rate 
of growth and further increase the de- 
mand for good service from the proper- 
ties, 
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The Spread of the Electric Drive in 
Lancashire, England. 

Attention is called by the Engineering 
Times (London) to the growing tendency 
of Lancashire mill owners to use elec- 
tricity for driving their spinning mills, 
and its great superiority over steam is 
now generally allowed. The electric mo- 
tor has been proved to transcend steam 
on the score of reliability, efficiency, 
steadiness, regularity and small working 
cost. Horse-power for horse-power, the 
efficiency of driving in a mill is thirty-six 
spindles for electricity as against thirty- 
three spindles for steam. In the system 
of transmission of power there is a gain 
of nine per cent in favor of electric driv- 
ing, and the extra output due to elec- 
tricity is equal to 7.5 per cent. In the 
matter of steadiness and regularity of 
drive, so essential in the production of 
yarn, as the value of the finished product 
is impaired by irregularity, recent tests 
have shown that on a frame driven by a 
steam engine and belting, with special ai- 
tention given to insure the best results, the 
revolutions per minute of the front roller 
varied between 118 and 113, whereas the 
speed is supposed to be 122. On a simi- 
lar machine, driven electrically by motor, 


the average speed of seventy-one readings 
was 121.35. Under these circumstances 
it is not surprising that manufacturer: 
and spinners are now bestirring themselves 
to replace the less trustworthy or efficient 
driving force by its more modern rival. 
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Position and Prospects of Copper. 

A discussion is given here of the situa- 
tion in the copper industry, particularly in 
England. While it can not be said that 
there is any danger of a famine, the lead- 
ing producers have been forced to advance 
prices steadily to protect themselves. Tne 
visible supply is only 9,500 tons, as com- 
pared with 18,000 tons at this time last 
year. The simple position, in fact, is that 
steadily as the world’s production of the 
metal increases, the consumption increases 
still more rapidly. In Europe the record- 
ed stocks do not exceed 5,200 tons, which 
is considerably less than a single week’s 
requirements. The quantity afloat is no 
more than 4,400 tons. Although the United 
States supplies Europe with an average of 
15,000 tons monthly, the contributions 
during the last few months have not been 
as great as this. During the twelve months 
ending April 30 the contributions were 
only a little over 191,000 tons, while for 
the preceding year they were over 216,000 
tons. The supplies from all quarters for 
the twelve months named have been only 
316,000 tons, as compared with 323,000 
tons the previous year. Statistics show 
that the progress in production has been 
as good as could have been expected, and 
that the world’s supply has more than 
doubled during the past eleven years. They 
show that, apart from Mexico, nothing 
very striking has been done by any of the 
secondary producers. Japan has’ done 
fairly well, but Europe has done poorly. 
The output from Spain and Portugal has 
been diminishing. Europe is indebted to 
the United States for sixty per cent of 
its copper and is likely to draw on this 
country for this proportion for a long time 
to come. It is pointed out that there is 
a great possibility of developing the pro- 
duction of copper in Canada, where there 
are valuable deposits in many localities. 
There is hope that the excellent ore in 
Cuba may soon be looked to to help out the 
supply.—Abstracted from Engineering 
(London), June 8. 

r) 
Single-Phase Electric Railway at the Milan 
Exposition. 
The exposition which is being held in 


Milan, Italy, this summer is divided in ' 


two sections, located some distance apart. 
so that it seemed necessary to connect the 
two points by an easy, quick means of com- 
munication. This has been done by con- 
structing an electric railway connecting the 
two points, and the Finzi single-phase svs- 
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tem has been installed. The road is an 
elevated structure constructed of wood and 
iron, is double-tracked, and has a total 
length of a little less than 5,000 feet. The 
sharpest curve has a radius of 300 feet, 
and there is one grade of three per cent. 
The track is used as the return circuit. 
The overhead trolley system, with a roller 
collector, is employed. The wire is sus- 
pended from the steel span wires, except 
at the stations, where it is supported from 
brackets. The span wires are attached to 
insulators fastened to saddles on the pole 
tops. Where bracket suspension is used 
there is a double insulation provided, the 
ordinary hanger being supported on two 
porcelain blocks. The current is supplied 
at 2,000 volts, fifteen cycles per second. 
and is capable of producing 3,600 volts. 
revolve at 600 revolutions per minute. 
The generator is rated at 600 horse-power, 
and is capable of producing 3,600 volts. 
It is driven by a gas engine, and is excited 
by a small motor-driven machine which 
runs parallel with a set of storage bat- 
teries. The rolling stock consists of four 
trains, each of four cars. The leading and 
trailing cars have each two motors, while 
the two intermediate cars are equipped 
with but one motor each. The motors are 
rated at thirty horse-power. Each train 
is capable of carrying 250 passengers. The 
maximum speed is twenty-four miles an 
hour. The leading and rear cars are pro- 
vided with motorman compartments, from 
either one of which the train can be op- 
erated. Control is effected through a step- 
down transformer, the controlling switch 
making connection to any one of seven 
taps on the secondary. The wiring for 
the distribution system, as well as that 
on the car, has been installed with an idea 
of conducting experiments at higher volt- 
ages, possibly up to 10,000, after the close 
of the exposition. The high-tension wires 
of the train are supported on porcelain in- 
sulators carried on the roofs of the cars. 
The power is supplied to the motors at 
120 volts. The controller is supplied with 
a magnetic blowout to prevent sparking. 
The current collector is of the pantograph 
type, and makes contact at two points by 
means of two rollers. The cars are 
equipped with air brakes.—Translated and 
abstracted from L’ Eclairage Electrique 
(Paris), June 2. 
a 
Electricity for Power Purposes. 

Attention is called here to the growing 

importance of electric power for commer- 


cial and manufacturing establishments by 
J. N. Shoolbred, with particular reference 
to British conditions. At the present time 
almost the whole of England has been 
parceled out among a number of electric 
power companies, but political conditions 
have been such that the facilities there 
are generally poorer than in other im- 
portant countries, and England is thereby 
placed at a considerable disadvantage in 
its commercial competition with European 
and American markets. During the last fif- 
ty years the need of electrical energy in 
carrying out a large number of operations 
which are of almost primary importance 
to the welfare and interests of the commu- 
nity at large has become gradually more 
and more recognized. These are interests 
of a public character, such as electric light- 
ing, traction; and of a private character, 
such as supplying the trading portion of 
the community with improved methods of 
carrying out their various kinds of manu- 
factures and in transporting their mate- 
rials; and of an almost national character 
in providing more favorable conditions for 
British commercial interests in the kcen 
competition which has arisen against her 
in her own and foreign markets. It is 
admitted that a general supply of electrical 
energy, laid down under favorable com- 
mercial conditions and capable of com- 
plying with the requirements of all the 
above-mentioned interests, is becoming & 
matter of much moment to the community 
at large, far exceeding the limits of the 
private interests of certain trading and 
commercial circles. To insure the pro- 
duction of a supply of electrical energy 
under the most favorable conditions, es- 
pecially as to financial economy, the clash- 


ing of conflicting interests must be avoid- 


ed. It is with this object in view thet 
the board of trade has been working, 2 
well as some of the county councils, in 
the hope of reaching a certain uniformity 
in practice in two essential points. One 
is similarity in the nature of the electrical 
supply, and the other, uniformity of the 
gauge of the roadways used in transporta- 
tion. Certain of the plans which have 
been adopted by the various supply com- 
panies are described, and the desirability 
pointed out of reconciling the various an¢ 
often conflicting interests which are found 
to occur. It is desirable that there should 
exist a mutual confidence between the sup- 
pliers and all classes of the supplied. 
United cooperation is necessary, so that 
all may feel that they are being trested 
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with consideration and a spirit of fair- 
ness. Only in this way will the country 
be put in such a position as to be able to 
compete with foreign countries —Ab- 
stracted from the Engineering Times 
(London), June 7. 
a 
Directed Wireless Telegraphy. 

In this section of his article on directed 
wireless telegraphy, Dr. F. Braun gives 
results of certain experiments conducted 
on his method, which was described in the 
ELECTRICAL Review for June 16. Three 
vertical antennae were employed, each ex- 
posing 110 feet of wire, placed ninety- 
eight feet apart. The sending apparatus 
was arranged in a hut placed in the centre 
of the equilateral triangle formed by. the 
antennae masts. It was possible to couple 
the wires together so as to produce in 
them oscillations in phase, or having any 
desirable phase difference. It was also 
possible to vary the amplitude of the os- 
cillations in any or all of the three wires. 
The experiments conducted were to deter- 
mine what shape the wave front took when 
operating with a fixed phase differencc, 
and what was the influence produced on 
the field by altering this phase difference. 
On the assumption that all three transmit- 
ting wires are equal and that the condi- 
tions around the transmitting triangle are 
symmetrical, it should be possible to cause 
the field to shift 120 degrees by inter- 
changing the connections of the transmit- 
ting wires. In this way it is possible to 
examine the field for azimuths, 0, 120 and 
240 degrees, with a fixed point of observa- 
tion. It was found during the experi- 
ment that the systems differ before and 
after changing over, thus showing that the 
three transmitting wires are not equal elec- 
trically. From this it follows that the 
field is not actually zero, even if the con- 
ditions for zero field in any one direction 
are fulfilled. For example, it was found 
that when the maximum field measured 
in one direction was represented by the 
number, 30—this being proportional to 
the square of the voltage at that point— 
that the minimum field which could be 
produced by shifting the wires was repre- 
sented by the numeral, 2. It was believed 
that the observed asymmetry was caused by 
the presence of groups of trees and buiid- 
ings in close proximity to the apparatus. 
The observation point was about 4,000 feet 
from the transmitting system. The re- 
ceiving wire at this place was attached to 
a pole sixty-five feet high. The measure- 
ments were made with a bolometer and 
with a special type of galvanometer. To 
determine the difference of an alteration 
of the phase of the oscillations in the 
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different sending antennae, oscillations 
having different phase differences were sct 
up and the wires successively interchanged 
as in the previous experiment. The result- 
ing wave shape, while not agreeing with 
that produced mathematically, corresponds 
closely to it in all cases, the difference 


being due to the asymmetry mentioncd 
above. The results of this experiment 


show that the analytical study of the 
problem has been correct and that the 
field can be calculated for any given con- 
dition with sufficient accuracy. A num- 
ber of wave shapes are shown, computed 
from various assumed phase differences. So 
far no attempt has been made to use as 
a receiving system an arrangement of ap- 
paratus similar to that at the sending sta- 
tion, or in any way to favor waves com- 
ing from a given direction. Such arrange- 
ments are possible. One of these consists 
of a wire about one-half a wave-length 
long, stretched over the ground so that 
it slants upward toward the incoming 
wave. The excitation of such a wire is 
proportional to the vertical component of 
the incoming wave intercepted by the wire, 
but since the wire is set in oscillation as 
the wave proceeds along it, resonance will 
take place——Abstracted from the Elec- 
trician (London), June 1. 
a 
Naval Wireless Telegraphy on the Pacific 
Coast. 

Commander H. C. Gearing, U. S. N., 
describes here the progress being made in 
equipping the vessels of the navy and land 
stations along the coast with wireless ap- 
paratus. The Navy Department has not 
committed itself to any one system, but 
merely prepares specifications calling for 
a certain performance and accepts that ap- 
paratus which seems to fulfil the require- 
ments best. This department, which was 
given control of the coastwise wireless tele- 
graph stations, this including the island 
possessions and the canal zone, has drawn 
up a comprehensive scheme which con- 
templates having the entire coast of this 
country and of the island dependencies 
dotted with wireless telegraph stations, 
each in touch with its neighbor, and all in 
communication with Washington. At the 
present time fifty-three vessels of war are 
equipped with wireless telegraph appa- 
ratus. On the Atlantic coast, stretching 
from Maine to Galveston, there are twenty- 
nine stations in operation, and one is now 
being erected at Galveston. Attention is 
now being devoted particularly to the Pa- 
cific coast, where there are in operation six 
stations, with five others planned, whose 
erection only awaits the funds necessarv. 
There are, in addition, stations at Hono- 
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lulu, Guam, Cavite, in the Philippine 
Islands, and two other stations have been 
planned for the latter islands. The points 
selected for the Pacific coast stations are . 
at distances averaging less than 250 sea 
miles apart. The equipments of the va- 
rious stations are described. At some pointe 
much difficulty was encountered on ac- 
count of the exposed situation. In gen- 
eral, a lighthouse site has been selected, 
so placed that no land intervenes between 
the adjacent stations. Transmission 1s 
thus had over water the entire distance. 
Point Loma is the station furthest south, 
which is near San Diego, while Cape Flat- 
tery is the point selected for the northern- 
most station. There will be another sta- 
tion at Admiral Head, on Puget Sound. 
There are four different systems employed 
in the Pacific coast stations. No difficulty 
is met in communicating between them. 
The navy trains its own operators, who 
form part of the naval force subject to 
all regulations. The code generally em- 
ployed is that known as the continental 
Morse, though the operators are required 
to be skilled in the American Morse and in 
the army signal code. The operator is 
required to be capable of performing the 
general duties of an electrician on a man- 
of-war, and he must be sufficiently expert 
in electrical matters to understand the 
design, manipulation, construction and re- 
pair of the delicate telegraph apparatus. 
He must have an ear finely trained, for 
messages are frequently received by tele- 
phone. Although the navy wireless tele- 
graph system is a part of our war equip- 
ment, the stations are employed for publiv: 
utility at the present time wherever they 
do not interfere with commercial com- 
panies. During the day, time-signals are 
sent seaward from them, and messages are 
received from ships at sea either by wire- 
less or by any recognized form of signal. 
The stations work in harmony with the 
weather bureau, receiving and displaying 
storm signals, and on the first of May last 
began the reception and transmission to 
Washington of daily meteorological obser- 
vations taken by ships at sea.—A bstracted 
from the Journal of Electricity, Power 
and Gas (San Francisco), July. 


New Turbo-Electric Plant for 
Wilmington. 

A company has recently been organized 
known as the Delmarvia Construction 
Company for building an entire new power 
plant and distribution system for serving 
residents of Wilmington, Del. This un- 
dertaking it is understood is being financed 
by Baltimore interests. A new plant is 
now under construction and is designed 
entirely for steam turbines. Two 500- 
kilowatt Westinghouse-Parsons units will 
be installed at the present time, with en- 
gine and motor-driven exciter units. The 
plant will furnish power to an alternating- 
current distribution system at a frequency 
of sixty cycles. 


a eS aie -ii ee a 


1048 


. mi Vol. 48—No. 6 


Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 
for methods of increasing the demand for electric service. 


The Bell Telephone Company, of Phila- 
delphia, and the Delaware and Atlantic 
Telegraph and Telephone companies have 


Tue CLosepv-Up FOLDER. 


adopted a very enterprising policy in going 
after new business. George G. Steele, ad- 
vertising manager of these companies, has 
laid out a campaign of publicity which is 
bringing in results considerably beyond ex- 


Q If you have 
a telephone in 
your residence, 
you can talk | 
with those at 
home wherever 
you may be. 


ONE END OF THE FOLDER OPENED. 


pectations. We reproduce herewith illus- 
trations of some of the newspaper adver- 
tising which the company has recently 
made use of, and also a copy of a circular 
letter which is one of a series sent regu- 


circular advertising the company makes tained in the telephone field would doubt- 
use of a great variety of folders. Some of less be duplicated if the same attention 
these are particularly interesting and at- were given to the timeliness of arguments, 


A High-Grade 


Salesman 


Over 
2,000,000 
People Use It 


tractive, and seldom fall short of engaging 
the attention of the recipient and con- 
vincing him, to a partial degree at least, l 
of the utility of the telephone. Another the detail of artistic effect and the proper 
very practical form of publicity which arrangement of the advertisement typo- 


SOME NEWSPAPER ADVERTISEMENTS. 
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these companies make use of is a series of 
monthly calendars, each bearing a timely 
illustration and a suggestion with regard 
to some particular application of the tele- graphically. A unique folder which has 
phone. attracted considerable attention is repro- 


Some NEWSPAPER ADVERTISEMENTS. 


ODEN these busy days the exigencies of business and pro~ 


4 fessional life keep men away from their homes. There 


? . are trips out of town, there are business friends to be - 


entertained in town, there are numberless things which may 
arise to keep a business man at the office beyond: his cus- 


tomary time. € This absence from home, if not expected, 
not only causes anxiety and worry to the family, but incon- 
venience to the household. @ With a telephone in the home 
this worry and annoyance is obviated ; a word of explanation 
to those af home saves all anxiety and inconvenience. . 
And when one is away the satisfaction of being able to 


communicate with those at home at any time is worth many 
times the slight cof of the service. , Q Have you this con- 
venience in your home? Have you a residence telephone? . 


“Tf not, call neared Contrada Offce and ask for rates and 


full information. 


THE BELL TELEPHONE CO. OF PHILADELPHIA, AND 
THE DELAWARE AND ATLANTIC TELEGRAPH 
AND, TELEPHONE COMPANY 
5. E TINKLER, Jr. Distres Manages 
17th Street Disia ` 17th and Filbert Streets 


larly to a selected list of possible telephone 
users in the territory covered by these 
companies. In addition to newspaper and 


THE OPENED-UP FOLDER. 


Any or all of these business-getting ideas duced herewith. This explains itself, and 
are quite applicable to central station prac- the idea is certainly worthy of more ex- 
tice, and the success which has been at- tended treatment. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Duntley Portable Electric Drills. 

The success of any portable tool depends 
upon its ability to perform the work for 
which it was designed with the greatest 
dispatch, and the least consumption of en- 
ergy; its ease of manipulation; and its 


Fie. 1.—SinoLe-Motor DRILL. 


freedom from liability to break down 
under hard usage and rough handling. 
The remarkable success attained during 
the past couple of years by the Duntley 
portable electric drills made by the Chi- 
cago Pneumatic Tool Company, Chicago, 
Nl., has brought out a large number of 
requests for detailed mechanical and elec- 
trical descriptions of the construction of 
these tools. 

The drills are built in three distinct 


Fic. 2.—Sinaute-Moror DRILL. 


types, each adapted to its own particular 
class of work, but all embodying practi- 
cally the same mechanical features, differ- 
ing only in the design and general ar- 
rangement of the electrical parts. These 
three types are known as the single-motor, 


two-motor and three-motor drills, respect- 
ively. 
The single-motor drill which the manu- 
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Fic. 38.—STEEL CasTING TO WHICH POLE 
Preces ARE BoLTED. 


facturers consider adapted to all classes of 
general work for drilling in iron or steel 
up to one and one-quarter inches in diain- 
eter, is, as its name would signify, provided 
with one revolving electrical element 
or armature. Figs. 1 and 2 are general 


Fic. 4.—ARMATURE. 


views of the single-motor drills ranging 
in size from three-eighths of an inch ca- 
pacity for the breast drill, to one and one- 
quarter inches capacity for the 1-M-3-19. 
The magnetic-field casing shown in Fig. 
3 is a steel casting of high permeability 


Fig. 5.—DrapHraGM CARRYING LOWER BALL 
BEARING. 


to which are bolted the drop-forged pole 
pieces. The armature, Fig. 4, is of the 
slotted type, with hand-wound coils of 


double silk covered magnet wire secured 
in place by means of wedges, no binding 
wire being used. The commutator is built 
up of hard-drawn copper bars, insulated 
with the best grade of amber mica, and the 
commutator sleeve is of machinery steel. 


Fig. 6.—PLANETARY GEAR WITH CASE. 


The shaft is of high carbon steel with the 
pinion out as an integral part of it and is 
hardened and ground at the bearings. The 
bearings are of the most approved ball 
type with provision for slight and play of 
the armature. Carbon brushes are used. 

The handles are of round hollow pipe 
located near the line of centre of gravity 
of the drill and the flexible leading in 
cable is passed through one of these 
handles. A special quick-break switch is 
mounted in the drill housing at the base 
of one of the handles and is entirely pro- 
tected from external injury. The switch 
cuts off all current entering the drill in- 
cluding the shunt-field current, which in 


Fig. 7.—DRILL SPINDLE. 


some foreign makes of drills is broken only 
at the cable socket. A reversing ewitch 
is furnished when so ordered and is ar- 
ranged so that the drill can not be reversed 
without first throwing off the current by 
pushing the “off” button on the switch. 
The breast drill and 1-M-1-10 drills hav- 
ing capacities of three-eighths of an inch 
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and one-half an inch in iron, respectively, 
are shunt-wound, while the larger drills 
are compound-wound. 

Fig. 5 shows the diaphragm carrying the 
lower ball bearing and serving to sepa- 
rate the electrical from the mechanical 


Fia. 8.—Two AND THREE-MoTor DRILL. 


transmission so as to exclude all oi] from 
the windings. Fig. 6 is an illustration of 
the planetary gear with case. Fig. 7 
being another view showing the drill spin- 
dle with ball thrust bearing located at 
the base of the gear case casting. It 
can be readily seen that this system of 
gearing, first introduced in the celebrated 
Boyer air drills, manufactured by the Chi- 
cago Pneumatic Tool Company, brings 
into action two teeth of the pinion; bal- 
ances all strains on the bearings, and pro- 


Fia. 9 —Two-Motok DRILL, SECTIONAL VIEW. 


duces a symmetrical tool with all of the 
strains in one straight line between the 
point of the drill and the point of the 
feed screw. 

Provision is made for the application of 
grease to the gears which are all hardened 
by special process. The gears when run- 
ning at their normal peripheral speed of 
about 475 feet per minute are absolutely 
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noiseless and on a drill capable of drilling 
one and one-quarter-inch holes in iron 
or steel, the energy required to drive them 
up to this speed empty is about eighteen 
watts or 1-40 of a mechanical horse- 
power. The total energy required by this 
drill running empty at full speed is eighty- 
three watts or one-ninth horse-power, in- 
cluding all mechanical and electrical 
losses. The temperature rise of the drill 


after ten hours’ full-load service will not 
exceed thirty-five degrees centigrade or 
sixty-three degrees Fahrenheit above thie 
surrounding air. This is accomplished by 
the excellent electrical design in con- 
nection with a special ventilating system 
which keeps a stream of cold air pouring 
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Fia. 10.—TuREE-MoTOR DRILL, SECTIONAL 
VIEW. 


‘through the windings at all times. A fan 
is provided on the armature shaft and re- 
volves at the speed of this shaft. which is 
comparatively high and imparts a good 
velocity to the air. With the larger drills 
of this type working on one and one- 
quarter-inch holes in good cast iron one 
cubic inch of metal per minute can be 
easily removed. This is equivalent to 
one inch in depth per minute of one and 
one-quarter inch diameter. 

For drills capable of drilling holes 
larger than one and one-quarter inch 
diameter, if one armature is used the ar- 
mature becomes quite large in diameter 
and the speed must necessarily be reduced 
to keep down the peripheral velocity. It 
is for this larger work that the two and 
three-motor drills become desirable. By 
the use of two or three small armatures 
properly geared to the main driving spin- 
dle, a greater power can be secured for 
a given weight on account of the higher 


Vol. 48—No. 26 


speeds that the armatures can be run at | 


with perfect safety. This seeming com- 
plexity of parts is made perfectly simple 
and free from liability to trouble by the 
special design and the superior con- 
struction used on these drills. 


Fie. 11.—PLAN ARRANGEMENT OF ARMATURE 
AND Fixup or Two-Moror DRILL. 


Fig. 8 shows the general outside ap- 
péarance and Figs. 9 and 10 sectional 
views of the two and three-motor drills 
respectively. Since the construction of 
these drills is somewhat analogous they 
will be described together. Figs. 11 and 
12 show the plan arrangement of the ar- 


Za matures and fields which are peculiar to 


the Duntley drills and constitute one of 
the most important features. The outer 
casing is of non-magnetic material. It will 
be noted that the magnetic flux in each 
drill is series through the armature thus 
insuring the same speed for all three ar- 
matures (or two as the case may be). 

The fields are compound-wound and a 
very low starting current is required and 
at the same time a fairly close speed regu- 


Fic. 12.—PLAN ARRANGEMENT OF ARMATURE 
AND FIELD or THREE-MoTor DRILL. 
@ 
lation is obtained. The fans are placed 
on the upper or commutator ends of the 
armature and the air is drawn in here 
and forced out at the lower end. The 
electrical construction of the parts 10- 
cluding the switch is the same in general 
as for the single-motor drills previously 
described. The planetary gear arrange 
ment is similar involving only such modifi- 
cations as are made necessary by the 10- 
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crease in the number of driving pinions. 
The two and three-motor drills are, as 
previously stated, adapted to heavy drill- 
ing and are used for drilling in iron or 
steel up to two and one-quarter inches and 
for boiler plate reaming and stay bolt tap- 
ping. On large holes they have removed 
two and one-quarter cubic inches of casi 
iron per minute with comparative ease. 


Westinghouse Alternating-Current 
Overload and Reverse-Current 
Relay. 

The protection of circuits operating in 
parallel against a reversal of the flow of 
energy has been one of the most difficult 
problems in the design of alternating-cur- 
rent power systems. For this purpose re- 
lays which act when the current reverses 
are employed to operate electrically con- 
trolled circuit-breakers. Heretofore these 
reverse-current relays have been of two 
general types. The first consists of some 
form of magnet, wound with two coils, 
one of which is supplied with current pro- 
portional to the voltage and the other with 
current proportional to the current in the 
line. These coils under normal conditions 
oppose each other, but when the line cur- 
rent reverses their effects are added and 
operate the breaker. 

The second general type of relay for 
this purpose consists of a wattmeter fitted 
with moving contacts which can be ad- 
justed to trip the circuit-breaker at any 


Fic. 1.—PERFORMANCE OF ALTERNATING-CUR- 
RENT OVERLOAD AND REVERSE-CURRENT 
RELAY—CURRENT ONLY—ZERO VOLTAGE. 


predetermined load in true watts in the 
direct overload direction or in the reverse 
power direction. 

A new instrument for the service de- 
scribed consists of a relay of the watt- 
meter type modified so that it will have 
practically the same torque at low power 
factors as at high power factors. The in- 
strument is also operative when the volt- 
age is zero and it has the additional fea- 
ture of inverse time element, so as to ex- 
ercise a selective influence and trip the 
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circuit-breaker in trouble without inter- 
rupting the circuits which are not affected. 
This relay is used principally for polyphase 
circuits. It consists of two electromagnets 
which operate two discs mounted on the 
same shaft, the mechanical] construction 
being very similar to that of the type C 
integrating polyphase wattmeter made by 
the Westinghouse Electric and Manufac- 
turing Company. Instead, however, of 


Fig. 2.—PERFORMANCE OF ALTERNATING-CUR- 
RENT OVERLOAD AND REVERSE-CURRENT 
RELAY—NoORMAL VoLTAGE—UNITY POWER 
FACTOR. 


driving a registering dial, the shaft is 


_ controlled by a spring and a moving arm 


is arranged to close a contact which is 
connected to the tripping coil of the cir- 
cuit-breaker. The inside of the electro- 
magnet is wound with the usual series and 
shunt coils, as in the wattmeter. A spe- 
cial winding is provided which automat- 
ically combines the influence of current 
alone, of voltage alone and of true watts 
alone. In the absence of voltage the in- 
strument is subjected only to the influ- 
ence of current, as in an ammeter. In the 
absence of current the relay is, in effect, 
operative as a voltmeter. When the in- 
strument is actuated by both current and 
voltage in the varying degrees found ın 
practice, there is a very effective combina- 
tion of the three elements. 

The performance of the instrument is 
best illustrated by the accompanying 
curves. In Fig. 1 and Fig. 2 the ordi- 
nates represent the setting of the station- 
ary contacts and the abscissæ the corre- 
sponding currents required to close the 
contacts. Values to the right represent 
power in the normal direction and those 
to the left: represent power in the reverse 
direction or power fed back toward the 
generator. 

With current only, i. e., with zero volt- 
age on the line, the instrument is an ordi- 
nary ammeter type overload relay whose 
deflections are proportional to the square 
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of the current. -This condition is clearly 
illustrated by Fig. 1. 

It should be noted that all curves shown 
are the result of actual test and correspond 
very closely to the calculations made in 
advance. 

With normal voltage and unity power 
factor, the current shown in Fig. 2 is ob- 
tained. This curve is similar to the curve 
in Fig. 1 except that it is shifted consid- 
erably to the right, thus shifting up the 
effect of the voltage element of the relay, 
which acts to deflect the movement in the 
direction of normal power. It will be seen 
that for a given setting a much greater 
current is required to close the contact 
when power is passing in the normal di- 
rection than when it is reversed. Further- 
more, the tripping currents in the normal 
power direction are much greater in this 
case than in that illustrated in Fig. 1, 
with the same setting of contacts. For 
this reason, the relay may be set to oper- 
ate on a very low reversal, but, at the same 
time, it will prevent ordinary overloads 
from tripping the breaker and opening the 
circuit. Of course, a short-circuit would 
greatly reduce the voltage and thus the 
conditions shown in Fig. 1 would result 
and the relay would operate. 

The curve in Fig. 2 may be taken to 
represent the performance of the instru- 
ment fairly closely for any working power 
factor from seventy per cent leading cur- 


Fia. 8.—PERFORMANCE OF ALTERNATING-CUR- 
RENT OVERLOAD AND REVERSE - CURRENT 
RELAY—100 PER CENT VoOLTAGE—100 PER 
CENT CURRENT—VARYING POWER FACTOR. 


rent to fifty per cent lagging current. The 
exact effect of variation in power factor 
with 100 per cent voltage and 100.5 per 
cent current is clearly shown in the vector 
diagram in Fig. 3, the tripping currents 
for a certain setting of the contacts being 
plotted as vectors and the voltage being 
vertical. 

If the relay contact is set at No. 7 (Fig. 
2) a current of 8.5 amperes will close the 
contacts at 100 per cent power factor. This 
will represent usually an overload of sev- 
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enty per cent, the relay operating from 
series transformers having five-ampere sec- 
ondaries. At this setting, 2.2 amperes or 
forty-four per cent of full load current 
will trip the circuit-breaker on reverse 
power. 

It will be seen that the relay may be set 
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Small Curtis Turbines. 

The success attending the use of small 
direct-current, horizontal -type Curtis 
steam turbine generating sets, made by 
the General Electric Company, Schenec- 
tady, N. Y., warrants a description of 
this type of electrical apparatus. Not 
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DIAGRAM OF CONNECTIONS—ALTERNATING- 
CURRENT OVERLOAD AND REVERSE- 
CURRENT RELAY TO TRANSFORMERS. 


for any desired ratio of overload to reverse 
by moving the position of the stationary 
contact. Loops in the winding of the coil 
are provided so that absolute values of 
these quantities for any ratio of overload 
to reverse can be obtained. 


There is an adjustment which varies the 
value of the inverse time element of damp- 
ing feature of these instruments. 

A number of these instruments have 
been installed on some of the largest power 
systems in the country and have given sat- 
isfactory results. In actual operation, 
when the tripping coils of the breakers 
take a large current, an auxiliary relay is 
provided to save the contacts of the main 
relay, which are designed to carry only 
about one ampere. 

The diagrams in Fig. 4 show the con- 
nections from the relay to the trans- 
formers. 


—— 


The Derby Gas Company, Derby, Ct., 
has retained W. S. Barstow & Company, 
56 Pine street, New York, as engineers in 
making extensive additions to its electric 
power plant and distributing system. The 
present plant will be remodeled to conforin 
with the new installation. When the plant 
is completed it will be one of the most 
modern of its kind and will include some 
interesting departures from current prac- 
tice. 


INTERNAL DIAGRAM OF CONNECTIONS ALTER- 


NATING-CURRENT OVERLOAD AND REVERBE- 


CURRENT RELAY. 


only is this machine suitable for use where 
reciprocating engine-driven generators 
have formerly been used, but on account 
of its compactness and simplicity of con- 
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generating apparatus is the fact that it 
embodies all the good points of rotary nio- 
tion. Vibration and wear are reduced to 
a minimum in the turbine. On this ac- 
count the machine may be placed on light 
and inexpensive foundations, and on ac- 
count of the compactness of the entire set, 
it is well adapted for train lighting, as an 
exciter in generating stations and for aux- 
iliary power of all kinds where small space 
and quiet running as well as minimum ex- 
pense for installation are of importance. 
Machines of this type are built for these 
purposes in sizes from fifteen kilowatts 
to 300 kilowatts, for operating either con- 
densing or non-condensing at pressures 
ranging from eighty to 200 pounds in the 
smaller sizes and from 100 to 200 pounds 
in the larger types, without reducing valve 
and at any degree of superheat up to about 
200 degrees Fahrenheit without danger of 
injury. 

Another important advantage of the 
steam turbine generator set is the small 
number of bearings. The turbine set has 
only its main shaft bearings and link be- 
tween governor and valve. In the smaller 
sizes of turbines the bearings are sup- 
plied with oil by the usual oil rings and 
wells of ample proportions. In the larger 
sizes a closed oiling system is used pro- 
vided with an oil circulating pump. Such 
a pump is shown at the right of Fig. 1. 
Since the system is closed, there is no 
waste of oil from spattering or other 
causes. Nio internal lubrication is neces- 
sary in the Curtis steam turbine, and a: 
a result the exhaust steam can be used 
in heating systems or in manufacturing 
processes, as it is entirely 
free from oil. 

The speed of the turbine 
is held constant by a centrif- 
ugal governor which con- 
trols the steam eupply enter- 
ing the turbine. A uniforin 
speed is obtained irrespect- 
ive of load conditions. In 
addition to the regular gov- 
ernor an emergency gover- 
nor is supplied which shuts 
off the steam, if for any rea- 
son the speed should rise 4 
certain percentage above 
that fixed as normal. This 
entirely eliminates any dan- 
ger of excessive speeds. 

On account of the 


Fig. 1.—Drrect-Current, Horizontat Type Curtis Torse, construction of the Curtis 


turbine, it is not subject to 


struction it has been adopted for new injury in case it is by accident flooded with 


ones. 


Perhaps the most evident reason for 


water. . 
The generators in these turbine sets gai 


the advantages claimed for this type of indirectly in compactness because of the 
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higher operating speeds as compared with 
generators of the engine-driven type, and 
the cylindrica] design of the turbine suits 
exactly the compact, well-proportioned 
electrical unit. 

From their compactness and absence of 
vibration, the small Curtis steam turbine 
sets have found a wide field in electrical 
train lighting, mounted either on the loco- 
motive, or in the baggage car, as exciter 
sets in power-houses, and for small power 
and lighting installations. Being easily 
and quickly located in an odd corner they 
have been found exceptionally well adapted 
for auxiliary units in manufacturing cs- 
tablishments. In the smaller sizes the 
set makes an ideal unit for marine work. 


Stanley “ Riveted. Frame” Type 
Polyphase Induction Motors. 


The Stanley-G. I. Electric Manufactur- — 


ing Company, Pittsfield, Mass., has design- 
ed and placed on the market a new type 
of induction motor, commonly designated 
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‘*RIVETED FRAME” TYPE POLYPOASE INDUCTION MOTOR. 


as the “riveted frame” type. This new type 
is held to be as distinct an advance in the 
induction-motor line as was the “squirrel 
cage” type over the original Stanley type. 

The active material, consisting of lami- 
nated iron core and windings is supported 
in frames so designed that the laminations 
are freely exposed to the air and the heat 
radiated without obstruction. In the larger 
sizes it is desirable to build up the lami- 
nations in sections so that the framework 
must be reinforced across the outer sur- 
faces of the core by ribs to which the 
punchings are secured. These ribs are of 
liberal strength, but properly proportioned 
so that nearly all of the outer surfaces of 
the laminations are exposed to the air. 

In the smaller sizes it has been possible 
to do away with these cast-iron ribs and 
hold the frame together by means of a 
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riveted construction, which leaves the larni- 
nated iron core freely exposed to the air 
around its entire periphery. In this way 
it is unnecessary to use end castings of 
greater diameter than the laminations, ard 
thus the dimensions and weights of the mo- 
tors are greatly reduced. The design and 
construction are such that the assembled 
structure is made rigid and incapable of 
distortion. 

The laminations are of the best quality 
of iron carefully annealed, and individ- 
ually japanned to prevent the circulation 
of eddy currents. 

The field windings consist of form- 
wound coils carefully proportioned so that 
when they are in place there are no undue 


strains on the insulation. Carefully se- 


lected insulating material is used, and by 
a special process the field winding as a 
whole is thoroughly saturated with a suil- 
able insulating compound after it has been 


placed in the slots, making it practically | 


moisture proof. This special treatment also 
holds the individual wires in place so as to 
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in which it is possible for injurious par- 
ticles to fall on the windings and damage 
them. 

The bearings are self-aligning and of 
liberal proportions so as to reduce their 
wear to a minimum. They are oiled by 
means of rings, and the oil reservoirs carry 
an ample supply of oil. Gauges which 
indicate the amount of oil in the reser- 
voir, and taps for drawing off the oil, are 
provided. 

The armature or rotor is of the short- 
circuited or squirrel cage type. No 
switches or moving electrical contacts 
whatever are used, so that the motor is 
unaffected by dust or dirt. Furthermore, 
there is no danger from electric sparks. 
The laminated punchings are mounted 
directly on the shaft and held in place 
by a simple and ingenious arrangement. 
The armature bars or conductors are 
placed in the slots, and the overhanging 
portions of the teeth assist in preventing 
the bars from being displaced by centrif- 
ugal force. The rings on the ends of the 


T wo-HoRSE-POWER NEw POLYPHASE MOTOR, AND Two-HorskE-PoWER OLD 


STANLEY Motor oF TYPE BUILT FIFTEEN YBARS AGO. 


prevent any possible chafing of one wile 
upon another, and furthermore very great- 
ly assists in the conduction of the heat 
from the interior to the exterior of the 
coils, where it is carried away by means of 
ventilation and radiation. 

The heads or end shields which contain 
the motor bearings are bolted to the frame. 
They are so arranged that by bolting them 
on in different positions the motor may 
be operated on the floor, wall or ceiling 
without any other change, the oil reser- 
voirs being kept in a horizontal position. 
These shields are carefully proportioned 
and of such stiff construction as to hold 
the bearings and therefore the motor 
armature absolutely in position. They 
are also so shaped as to entirely protect 
the ends of the motor coils instead of be- 
ing open, as in some styles of construction, 


armature which short circuit the bars are 
so fastened to them as to reduce the re- 
sistance of contact to a minimum. The 
free radiation of the heat is greatly fa- 


cilitated by the use of several thin discs 
instead of a single solid ring. 

The feet of the motor are a part of the 
end frame casting and are spread well 
apart so as to give the motor a substan- 
tial base. These end castings are care- 
fully proportioned and so designed that 
they are exceedingly stiff and rigid. 

With each motor is furnished a cast- 
iron sliding base with an adjusting 
screw for tightening the belt. This screw 
is located centrally, exerting an even 
pressure. The movable parts of the base, 
to which the motor feet are bolted, are 
connected together underneath by an iron 
web which eliminates all distorting strains. 
The base may be used with equal readi- 
ness for floor, wall or ceiling mounting, 
and for horizontal or vertical belting. 
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The General Electric Tantalum | 
Incandescent Lamps. 


The latest improvement in the electric 
incandescent lamp field is the tantalum 
lamp, which has a filament composed of 
the rare metal “tantalum,” capable of 
withstanding very high temperatures and 
giving a very brilliant white light. This 
lamp is now being produced in this coun- 
try at the General Electric Company's 
lamp works at Harrison, N. J., and is of- 
fered by them to the electrical trade as a 
lamp giving the highest efficiency of any 
form of commercial incandescent lamp 
available to-day. 

The saving in the cost of the lighting 
to the customer puts a large premium 
upon higher efficiency lamps and che 
latest production of invention and re- 
search is really notable in results obtained. 
The General Electric tantalum lamp gives 
an actual efficiency of two watts per cand!e, 
based on the mean horizontal English Par- 
liamentary Standard, with an average use- 
ful life on direct-current. circuits of 700 
hours or more. 

The construction and general appear- 
ance of the new lamp are clearly shown in 
the accompanying illustrations. When used 
with the special Holophane “Pagoda” re- 
flectors provided with the lamps, the down- 
ward lighting efficiency is increased to 
one watt per candle or better. Two forms 


of reflectors are provided, the “distrib- | 


uting? form which gives a characteristic 
Meridian distribution, and the ‘“concen- 
trating” form which gives a more central- 
ized distribution beneath the lamp. 

The lamp is at present supplied by the 
General Electric Company in but one size, 
having a consumption of forty-four watts 
and giving a mean horizontal rating of 
twenty-two candle-power. It is made for 
voltages of 100 to 130 volts and fitted only 
with standard Edison base. It is not 
recommended for use on alternating-cur- 
rent circuits. 

This lamp will enable central stations 
to reduce the cost. of lighting to the cus- 
tomer and therefore meet and resist com- 
petition, secure additional desirable busi- 
ness and increase its net earnings. The 
company makes the following statement: 
“While the first cost of the GE tantalum 
lamp is somewhat higher than that of the 
ordinary carbon filament lamp. this addi- 
tional cost is saved several times over by 
the consumer buving light at average me- 
ter rates given by electric lighting com- 
panies, The average life of the lamps is 
about 750 hours and the value of the GE 
tantalum lamps as shown by the saving 
they secure in consumers’ cost of lighting 
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at various rates per kilowatt-hour, is given 


in the following table : 


Saving in Cost of Current at Various 
Rates of Twenty-two Candle-Power. 
Forty-four-Watt GE Tantalum 


_ Rate per Lamps. 
Kilowatt-Hour. Over rregent 8.5 Over Present 8.1 


Vente: Watts per Candle Watts per Candle 
22 Candle- Power 26 ( andle-Power 
Lamp. Lamp. 
10 $2.47 $1.80 
1l 2.838 1.98 
12 2.97 2.15 
18 8.24 2.33 
14 3.47 2.51 
15 3.72 2.69 


“It is expected that the new lamp will 
he supplied ‘to lighting customers on di- 


GE TantaLtum Unit, 22 CANDLE-POWER, 44 
Watts, CONCENTRATING FORM. 
rect-current circuits on a liberal policy as 
to charges, cither on a renewal or on a pur- 
chase basis. The lamp possesses several 
very attractive features which should ap- 


peal both to the central station man and. 


to his customer. . The advertising value of 
this new lamp as a novelty represents an 
asset to the hghting company first intro- 
ducing it to the public in its section. The 
brilliancy and quality of light of the 


GE TANIALUM UNIT, 22 CANDLE-POWER, 44 
Watts, DISTRIBUTING FORM, 
tantalum lamp is unsurpassed and is pre- 
dicted to render it most attractive to the 

consuming public. 

“Qn an equal pro-rated useful-life basis 
with present  sixteen-candle-power 3.1 
watts per candle lamps, central stations 
now supplying free renewals of sixteen- 
candle-power, 3.1 watts per candle lamps 
could afford to supply tantalum lamps at 
a low figure without adding to their pres- 
ent Jamp-renewal costs. Central stations 
now furnishing free renewals of 3.5 watts 
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per candle lamps could similarly supply 
the tantalum at a little higher figure with- 
out increasing their renewal costs. In 
any case the consumer, as shown by the 
foregoing table, would save several times 
the value of the charges of the tantalum 
lamp. 

“Central stations will have opportunity 
to exploit the tantalum lamp with their 
customers and give them every opportunity 
to profit by their use. The advertising 
value of this new lamp as a novelty will 
no doubt be taken the fullest advantage of 
to the end of pleasing the progressive and 
most desirable customers and exemplify- 
ing a progressive policy on the part of the 
central station.” 


Erie Railroad Electrification. 

The management of the Erie railroad. 
which has for the last two vears conducted 
a thorough investigation into the possi- 
bilities of electricity as a railway motive 
power at a recent meeting of the board 
of directors decided to take the initial 
steps of operating electric trains by con- 
tracting with Westinghouse, Church, Kerr 
& Company for the installation of an ele- 
tric system on its Rochester and Mount 
Morris division, a distance of thirty-iive 
miles. 

This decision of the Erie railroad man- 
agement seems to be of the greatest im- 


portance when the facts are taken into 


consideration which’ led up to it. The 
company’s electrical board, which consists 
of such engineers as J. M. Graham, B. 
J. Arnold, L. B. Stillwell and A. W. Will- 
lams, has had the matter under advise- 
ment for a period of two years. Mr. Gra- 
ham has been on a personal tour of ìn- 
spection of electric railway systems in this 
country, as well as in Europe, and there 
can not be any doubt that the recommen- 
dation of the board in favor of electricity 
is about as high an approval as electric 
railway propulsion could ask for. 

The system which the board of the Erie 
has decided to adopt is the Westinghouse 
single-phase, alternating-current railway 
system, the same which is now being in- 
stalled by the New York, New Haven & 
Hartford Railroad Company. 

The preliminary contract with Westing- 
house, Church, Kerr & Company calls for 
the electrification of thirty-five miles of 
the company’s line from Rochester to 
Mount Morris, the equipment of a trans- 
former station and the installation of seven 
electric cars. These cars will be operated 
by single-phase motors, probably four at 
150 horse-power capacity each to one car. 
The line construction calls for the single- 
phase catenary trolley system. The cars 
will be used to haul passenger as well as 
freight cars. The power for the operation 
of the road is to be obtained from the 
Niagara Falls power plant. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


ROCHESTER & ELMIRA RAILROAD COMPANY INCORPO- 
RATED—The Rochester & Elmira Railroad Company has filed a 
certificate of incorporation at Elmira, N. Y. The company is capi- 
talized at $4,000,000. It is organized for the purpose of erecting 
and operating a street surface railroad between Rochester and El- 
mira, using any kind of power except steam. It is to be 120 miles 
long and will extend through the counties of Monroe, Livingston, 


Steuben and Chemung. 


ELECTRIC POWER FOR GAFFNEY, S. C.—Preparations are 
being made on Broad river, four miles from Gaffney, S. C., by the 
Dovo Construction Company, of Pittsburg, for the erection of a 
$2,000,000 electric plant, which will be completed in about eighteen 
months. The mills in this section will be supplied with power 
from this plant, and with the advantages here as to climate and 
reasonable prices of sites for manufacturing purposes, no doubt 


a great many other industries will follow. 


CONSOLIDATED GAS COMPANY, OF BALTIMORE, ACCEPTS 
CONSOLIDATION—The stockholders of the Consolidated Gas Com- 
pany, of Baltimore, Md., have voted to accept the proposed plans 
for consolidation with the Consolidated Gas, Electric Light and 
Power Company. General Ferdinand C. Latrobe, president of the 
gas company, will become president of the consolidated companies, 
and Alton S. Miller, vice-president of the power company and gen- 
eral manager of the gas company, will become vice-president and 


general manager. 


GUADALAJARA, MEXICO, TRAMWAY TO BE COMPLETED 
THIS YEAR—Work on the Guadalajara tramway will be com- 
menced early in July. B. Targa, directing engineer of the firm of 
Schondube & Neugebauer, of Mexico City, which has the contract 
for the railway, has been at Guadalajara, going over the prospects 
for the line. It is probable that a subcontract will be taken for 
construction by George E. Ulrich, a contractor who has been identi- 
fied with railroad construction in Mexico for several years. The 
line will extend from the Mexican Central station to the cotton mills 


of the Compañia Industrial. 


TROLLEY RAILROAD PURCHASED—The Pittsburg & Alle- 
gheny Valley Street Railway Company, including a completed line, 
franchises, rights of way, power-houses and all rights of the road 
now under construction, was bought on June 20 by M. K. McMul- 
len and others for $2,000,000. The deal was announced by Captain 
W. H. McKinley for the railway company. The railway company 
was organized about a year ago and began to operate cars for the 
first time last March. The line extends for eight miles from Apollo 
to Leechburg, and there is an additional twenty-five miles now 
under construction to be completed in eight months, This will 
carry the line to New Kensington and Parnassus, where it will con- 
nect with the Pittsburg Railway Company lines. 


OHIO TRACTION DEAL—AlI) contracts have been signed and 
arrangements made for the transfer of the Tucker, Anthony & 
Company traction holding in Stark and Tuscararas counties, Ohio, 
to the Northern Ohio Traction and Light Company, an Everett- 
Moore concern. The Tucker-Anthony properties are owned in 
Boston, Mass., and are valued at about $4,500,000. The transfer 
will occur early in July and will include the Canton-Akron line, 
Canton City lines, Canton-Massillon lines, Canton-New Philadel- 
phia line and the Tuscararas Traction Company. The Boston peo- 
Die have agreed to accept stock in consideration and take an active 
part with the Everett-Moore people in the management of the con- 
Solidated company. This will double the trackage of the Northern 
Ohio and give it earnings of about $1,600,000 for the year. 


CHICAGO TRACTIONS—The Chicago traction companies have 
placed a total valuation upon their tangible properties of $47,505,- 


154.58. The Chicago City Railway’s figures were $20,103,935.89, 
and the Union Traction Company’s, $27,401,218.69. The totals were 
far above the estimates which Mayor Dunne and his associates ex- 
pected. They had been counting upon a figure based upon the Ar- 
nold report, showing the valuation of the physical property for 
rehabilitation purposes. If the $35,000,000 counted on for rehabili- 
tation is added to the fixed sum, the aggregate would be over $82.- 
500,000. Even this figure is nearly $8,000,000 more than the voters 
authorized the mayor and the council to expend for a municipal 
street railway system. The valuation placed on their property as 
a selling price for the North Chicago and West Chicago and the 
City Railway systems is within $12,000,000 of the authorized Mueller 
certificate issue, and would leave only that amount to put the lines 


in shape. 


NEW YORK, NEW HAVEN & HARTFORD ASKS FOR FRAN- 
CHISE FOR A CONNECTING ROAD—An application has been 
made to the Rapid Transit Commission by the New York, New 
Haven & Hartford Railroad Company for a franchise to construct 
a connecting branch between its main line at Woodlawn and the 
Harlem river and the Portchester Railroad at a point near West 
Farms. In the construction of the New York Connecting Railroad, 
which will join the new Pennsylvania terminal at Long Island City 
with the New Haven at Port Morris in the Bronx, the company has 
apparently found a way out of the difficulty of entering New York 
city over the New York Central tracks. Woodlawn is in the neigh- 
borhood of Two Hundred and Fortieth street, and by building a 
track two or three miles long the company can reach the Harlem 
river and the Portchester Railroad at West Farms. The Connect- 
ing Railroad is a corporation jointly owned by the Pennsylvania 
and the New Haven roads, and is to be used in common by both 


systems. 


ELECTRIC ROAD BETWEEN CHATTANOOGA AND NASH- 
VILLE, TENN.—lIt has been announced that S. H. Fisk and asso- 
ciates of the Great Falls Power Company, Chattanooga, Tenn., will 
begin the erection of the proposed electric railway between Nash- 
ville and Chattanooga in the near future. It is also stated that these 
interests have purchased several thousand acres of coal, fron and 
timber lands in the mountain section near Chattanooga and that 
they will develop these lands to the highest degree. The proposed 
electric railway will carry both freight and passengers. connecting 
with the Southern Railway at Oates Island, on the Tennessee river, 
via the new Stevenson extension. A bridge costing $150,000 will 
be built across the Tennessee river, thus connecting the road with 
Chattanooga. By the construction of this road it is claimed that 
the distance between Chattanooga and Nashville will be shortened 
about thirty miles. The road will be operated by power generated 
at the Cancy Fork power plant, which will have a capacity of some 


80,000 horse-power. 


BALTIMORE CAPITALISTS TO BUILD NORFOLK & ATLAN- 
TIC CONNECTIONS WITH JAMESTOWN—Baltimore capitalists 
have incorporated the Norfolk & Jamestown Exposition Railway 
Company with a capital stock of $300,000, for the purpose of build- 
ing and operating electric lines from points on the Norfolk & At- 
lantic Terminal to the Jamestown Exposition grounds, and to points 
in the neighborhood of Sewall’s Point and Norfolk. The officers 
of the company are: president, Alexander Brown; vice-president, 
B. H. Griswold; secretary and treasurer, Austin McLanahan. These 
officers, with John I. Rowe, Irving E. Campbell, William L. Royall 
and John J. Blake, of Richmond, Va., are the incorporators. The 
company has the right to acquire and lease power-houses, car barns, 
equipment and other property incidental to street railway traffic, 
and to own, hold and guarantee the stocks and bonds of other cor- 
porations. The Norfolk & Atlantic Terminal Company is an elec- 
tric railway line and the only railway running from Norfolk to 
the Jamestown Exposition grounds and to Sewall's Point, which is 
the terminus of the New Tidewater Railway Company. 
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ELECTRIC RAILWAYS. 


PHILADELPHIA, PA.—The Allegheny Valley Street Railway 
Company has increased its capital stock to $2,000,000. 


PEKIN, ILL.—The village board of Mackinaw has granted the 
McKinley interurban railway a franchise through that village. 


PORTLAND, ORE.—The Portland Railway Company will spend 
$350,000 on improvements to its tracks within the city of Portland 


this season. 


SCRANTON, PA.—A charter has been granted to the Mount 
Lookout Street Railway, which is to be built, a distance of seven 
miles, between West Pittston and Bennetts. 


CORRY, PA.—A trolley line from Corry to Erie is to be built 
at once, a contract having been given to Charles Van Bibber, of 
Boston, Mass. He will start work immediately. The road will 
cost $1,000,000. 


WARREN, OHIO—It is said that an electric road will soon be 
built between Meadville and Conneaut lake. Right of way has 
been secured for the entire route, the last link being granted by 
the Linesville council. 


LOWELL, MASS.—The Lowell & Fitchburg Street Railway Com- 
pany has been authorized by the railroad commissioners of Massa- 
chusetts to issue $200,000 original capital stock for the building and 
equipping of its railways. 


REDDING, CAL.—The Shasta county board of supervisors has 
granted a franchise to the Redding & Red Bluff Electric Railway 
Company to lay a track over the Balls Ferry bridge, and also to 
occupy East street in Anderson. 


AURORA, ILL.—The Aurora, De Kalb & Rockford Electric Rail- 
way Company has pufchased the De Kalb & Sycamore Electric line; 
the line will be a portion of the electric railway system to be 
operated between Aurora and Rockford. 


AUSTIN, TEX.—R. W. Carroll, a member of the firm of Will- 
iam Gallatin Carroll & Company, has been granted a franchise, 
authorizing the construction and operation of a line of street rail- 
way over certain thoroughfares of Austin. l 


BINGHAMTON, N. Y.—President G. Tracy Rogers, of the Bing- 
hamton Railway Company, has closed a deal by which he purchases 
the entire interests of J. A. Powers in the Waverly, Sayre & Athens 
Traction Company and the Waverly Electric Light and Power Com- 
pany. 


DUQUOIN, ILL.—The council has granted a franchise for a sub- 
urban electric line to S. B. Eaton and Jobn Forester to extend from 
Duquoin to the three new east side mines. A similar franchise has 
been granted to Joseph S. Turley and R. F. Kilgen, of St. Louis, 
who will build a line from Duquoin to connect their mines with the 
east side lines. 


BRYAN, TEX.—The committee having in charge the promotion 
of the Bryan College trolley line held a meeting, and Dr. N. H. 
Brown, of the Agricultural and Mechanical College, submitted fig- 
ures showing that the line could be built and equipped for $65,000. 
The city council will be asked to grant a franchise for a trolley line 
and power plant. 


COLUMBUS GROVE, OHIO—Thomas Elliott, chief engineer for 
the Schoepf-Widener-Dolan traction lines, gives out a statement 
in which he says an independent right of way has been secured 
from Maumee to the south city line of Toledo. It is also understood 
a new power-house will be erected for the end of the line from 
Lima to Toledo, and that the same may be located at Miami. 


SHARON, OHIO—The Cleveland, Youngstown & Eastern Rail- 
way Company has been incorporated with a nominal capital of 
$1,000. This is the reorganization name of the Eastern Ohio Trac- 
tion Company. The incorporation is a preliminary step to the 
final organization of the old Eastern Ohio company. The new road 
will be extended from Chagrin Falls, Ohio, to Garrettsville, where 
a connection will be made with the Mahoning & Shenango Railway, 
the two lines forming a through route from Cleveland to Sharon. 
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ELECTRIC LIGHTING. 


RICHTON, MISS.—A local company has been organized to in- 
stall an electric plant at Richton. 


LOUISVILLE, KY.—Work will begin at once on a $40,000 addi- 
tion to the plant of the Louisville Lighting Company. 


MARBLE FALLS, TEX.—An order has been placed for ma- 
chinery for an electric light and power plant for Marble Falls. 


PASCO, WASH.—Construction work preparatory to the installa- 
tion of city electric light and water plants for the town of Pasco 


will be commenced at once. 


NEWBURGH, N. Y.—The Newburgh Light, Heat and Power Com- 
pany has been awarded the contract for street lighting. The price 
is to be $82.50 for each arc light. 


CONNELLSVILLE, PA.—The New Haven town council] hag or- 
dered the West Penn Lighting Company to discontinue its arc light 
service. A municipal lighting plant will be established. 


OLYMPIA, WASH.—The Olympia city council has passed a fifty- 
year franchise, granting to M. F. Kincaid, of Seattle, chairman of 
the state board of control, the right to operate electric light and 
power, steam heat and other plants in the city. 


WILMINGTON, DEL.—An order has been placed by the Wilming- 
ton Light, Power and Telephone Company for an additional 1,000- 
kilowatt Westinghouse generator. This doubles the original capacity 
of the company’s plant and provides an ample reserve. 


MARTINSBURG, W. VA.—Plans for the erection of a large power 
plant on the West Virginia bank of the Potomac at dam No. 4, by 
the Martinsburg Power Company, have been completed and work 
has been commenced. The plant will generate 2,000 horse-power, 


CHEYENNE, WYO.—A mortgage executed by the Northern Colo- 
rado Power Company in favor of the Central Trust Company, of 
New York, has been filed for record. The company recently pur- 
chased the electric light plants at Cheyenne, La Fayette, Fort Col- 
lins and other places. 


EAST HAMPTON, CT.—The contract for the power plant and 
dams, which the Salmon River Power Company proposes to erect 
near Leesville, has been awarded to the Rhode Island Contract En- 
gineering Company, of Providence. The contract calls for the ex- 
penditure of about $50,000. . 


EUREKA SPRINGS, ARK.—The city council of Berryville has 
granted a ninety-nine-year electric light franchise to the King’s 
River Electric Power Company. The King’s river will be dammed 
at a point nine miles from Eureka Springs and six from Berryville. 
The company is incorporated for $75,000. 


NEWARK, N. J.—The United Electric Company has received the 
five-year contract for the iighting of West Orange. The company 
has agreed to furnish the light to the town for $85 per 1,200-candle- 
power light per year for the five years’ duration of the contract, and 
will allow the town $500 worth of light and power for the public 
buildings free. 


ROCHESTER, N. Y.—Governor Higgins has signed the bill per- 
mitting Rochester, but not the other second-class cities, to award a 
street lighting contract to the lowest bidder, even where such a bid- 
der had no plant at the time the White charter went into effect. 
The bill gives the Rochester common council authority to give a 
fifty-year franchise to such lowest bidder. 


BELOIT, WIS.—The common council of Beloit has closed a con- 
tract with the Beloit Water, Gas and Electric Company for street 
lighting for a period of ten years. The city is to have 100 or more 
2,000-candle-power lamps at $60 per year. This is an increase of 
thirty over the number of lamps which were in use under the old 
contract and the rate is also a little higher than formerly. 


BATAVIA, N. Y.—The Genesee County Electric Light, Power 
and Gas Company, which lately secured a franchise for supplying 
Batavia with electric power, has signed a contract for four thirty- 
three-kilowatt transformers for installation in the transformer house 
in the village. The contract calls for their installation October 1, 
and it is expected that on or about that date the company will be 
supplying power in the county. 
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PERSONAL MENTION. 


MR. W. R. COOPER, M. A., B. Sc., has accepted the position of 
editor of the Electrician (London) in the place of Mr. F. C. Ra- 
phael, who retires on June 30. 


MR. CYRUS O. BAKER, the platinum importer and refiner, and 
his wife are enjoying a rest and visit at the beautiful Aspinwall 
Hotel, Lenox, Mass. The conditions of the platinum industry will 
probably take Mr. Baker to Europe in a short time. 


MR. W. C. PAGE, who for a number of years has been district 
manager of the Palmyra (N. Y.) exchange of the Empire State Tele- 
phone Company, has been promoted to the office of the general con- 
tracting department, with headquarters at Syracuse. 


MR. A. T. CLARK AND MR. OSCAR HOPPE, of the American 
Circular Loom Company, Chelsea, Mass., were New York visitors 
last week, and met a number of friends at the Electrical Club. They 
report a constantly increasing demand for their product. 


MR. N. B. ROPER, formerly chief engineer for the Cananea 
Consolidated Copper Company, Cananea, Mexico, has recently been 
engaged by the Power and Mining Machinery Company, Milwaukee, 
Wis., as mfning engineer to represent the company at its New York 


city sales office, 52 William street. 


MR. ALEXANDER HENDERSON, the well-known representa- 
tive of the American Circular Loom Company, has been receiving 
the congratulations of his friends on his escape from injury in the 
wreck of the Atlantic City flyer, Monday, June 11. Mr. Henderson 
was in one of the derailed Pullmans, but aside from a severe bump- 


ing was uninjured. 


MR. W. A. LIEBLEIN has been appointed manager of the Salt 
Lake City (Utah) branch of the Power and Mining Machinery Com- 
pany, Milwaukee, Wis. Mr. Lieblein was for a number of years 
manager of one of the large Cripple Creek mining properties. Dur- 
ing the past few years he has represented the Rand Drill Company 


as manager of its Salt Lake City office. 


MR. WALTER H. WHITESIDE, president of the Allis-Chalmers 
Company, Milwaukee, Wis., accompanied by his wife and daughter, 
sailed from New York for Liverpool on June 19 on the Cunard 
steamer Caronia. They will devote several weeks to a recreation 
trip abroad. Mr. Whiteside and his family will visit various points 
of interest in England, Germany, Switzerland and France. 


MR. W. C. MAcDOWELL, formerly connected with the mining 
department of the New York office of the Power and Mining Ma- 
chinery Company, Milwaukee, Wis., has been appointed manager 
of the El Paso (Tex.) office of the company. Mr. MacDowell’s terri- 
tory will comprise all of old Mexico, New Mexico and parts of Texas 
and Arizona. He has had many years’ practical mining experience, 
and is well known to the mining fraternity in almost every mining 
district in the United States and Mexico. He has been connected 
with the company ever since its purchase of the old Holthoff Ma- 
chinery Company in 1903, and for nine years previous to that time 
represented the American Smelting and Refining Company in vari- 


ous capacities. 


MR. PUTNAM A. BATES was married on Thursday, June 21, 
to Miss Emeline Goold Vernam, daughter of Mr. and Mrs. Albert 
H. Vernam, in St. Peter’s Church, Morristown, N. J. Attending the 
bride was Miss Alice Vernam, her sister, as maid of honor, and 
the bridesmaids were Misses Matilda Frelinghuisen, Emily Mayer, 
Carrie Warfield, daughter of Governor Warfield, of Maryland; Eliza- 
beth Heron, Adelaide McAlpin: and Marguerite Vernam, the bride’s 
youngest sister. The best man was Mr. T. Tower Bates, brother 
of the bridegroom. The ushers were Messrs. A. Harold Vernam, 
Jr.; John Grenville Bates, Albert H. Putnam, Anton H. Schaeffer, 
William W. Pressprich, Walcott P. Robbins, Leonard S. Horner 
and William B. Boulton, Jr. An elaborate musical programme was 
played before the ceremony. A large reception followed at the 
Vernam residence. Among the guests were Mr. and Mrs. Hamil- 
ton McK. Twombly, Mr. and Mrs. Charles H. Mellen, Mr. and Mrs. 
John I. Waterbury, Mr. and Mrs. Charles Scribner, Dr. and Mrs. D. 


Hunter McAlpin and Mr. and Mrs. Benjamin Nicoll. 


ELECTRICAL REVIEW 


ELECTRICAL SECURITIES. 


The price movement was very irregular last week, with dealings 
fairly active. The wide range of prices and the animation of the 
market have been regarded favorably, and almost any stimulation 
is desired in preference to the apathy which prevailed for several 
weeks. Financial developments, in the main, have been favorable, 
the crop outlook—the dominant factor in the commercial situation— 
continuing as satisfactory as has been announced for the past month. 
The severe break in the Interborough-Metropolitan and allied securi- 
ties was a feature of the week and did much to cause the general 


unsettlement. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 23. 
New York: Closing. 
Allis-Chalmers common.................000. 203% 
Allis-Chalmers preferred...............0000: 56 
Brooklyn Rapid Transit.................000: 17% 
Consolidated GasS........... ccc cee eens 138% 
General Electric. ........... cece ewes ore e 164 
Interborough-Metropolitan common.......... 42% 
Interborough-Metropolitan preferred......... 78 
Kings County Electric............... 2c cess 165 
Mackay Companies (Postal Telegraph and 
, Cables) COMMON ........ ccc cee eee nees 731% 
Mackay Companies (Postal Telegraph and 
Cables) preferred ............-ececeees 721 
Manhattan Elevated..............cccccceees 149 
Metropolitan Street Railway................ 112 
New York & New Jersey Telephone...... 135 
Western Unions s-cvih os steko Skewes eek 911% 
158 


Directors of the Westinghouse Electric and Manufacturing Com- 
pany have declared the regular quarterly dividend of 214 per cent 
upon the preferred, assenting and non-assenting stocks, payable 
July 10 to stockholders of record June 27. Books closed June 27, 
will reopen July 11. 

At a special meeting of the directors of the New York & New 
Jersey Telephone Company it was voted to offer to stockholders 
$1,721,140 new stock at par. Stockholders of record June 30, 1906, 
will be entitled to subscribe in the ratio of one share of new for 
every 10 shares of present stock. The right to subscribe expires 
July 31, and payment in full will have to be made before August 1, 
1906. The capital stock of the company on December 31, 1905, 
was $17,360,000, and the company’s plant was carried on the bal- 
ance sheet, including equipment, at more than $17,000,000. 


Boston: . Closing. 
American Telephone and Telegraph......... 138 
Edison Electric Illuminating............... 243 
Massachusetts Electric. ............ccc cee eee 6914 
New England Telephone........ ee eee rer 130% 


Western Telephone and Telegraph preferred. 90% 


The American Telephone and Telegraph Company’s instrument 
statement for May is as follows: gross output, 211,573; returned, 
59,343; net output, 152,230. The total outstanding is 6,339,510. 
American Telephone and Telegraph directors have declared the regu- 
lar quarterly dividend of 1% per cent and an extra dividend of 
3%, per cent, payable July 16 to stock of record July 2. The extra 
dividend of 3% per cent is the usual “extra” declared every June and 


December. 


Philadelphia: Closing. 
Electric Company of America............... 1134 
Electric Storage Battery common............ 71 
Electric Storage Battery preferred........... 71 
Philadelphia Electric....... 0.0... 0. cece ewes 84 

2514 


Philadelphia Rapid Transit.................. 
United Gas Improvement.................0.. 
The directors of the Electric Storage Battery Company have de- 


clared a dividend of 1% per cent, both on the common and preferred 
stocks, payable July 2 to stock of record June 26. 


Chicago: Closing. 
Chicago Telephone...............0..0000 eee 117 
Chicago Edison Light..................000- 141 
Metropolitan Elevated preferred............. 70 
National Carbon common.............0e+e8% 88 

120 


National Carbon preferred.............-e++8% 
Union Traction common.............e.00088 47% 
14 


Directors of the Chicago Telephone Company have declared the 
regular quarterly dividend of 214 per cent, payable June 30. Books 
closed June 26 and will reopen July 2. 

The directors of the National Carbon Company have declared a 
dividend of 1 per cent on the common stock, payable July 15 to 
stock of record July 3. Books close July 3 and reopen July 16. 
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INDUSTRIAL ITEMS. 


THE EDISON MANUFACTURING COMPANY, Orange, N. J., is 
distributing a sixteen-page pamphlet entitled “Edison Primary Bat- 
teries,” describing and listing the Edison caustic potash cell. 


THE VON ZWEIGBERGH CONTROLLER COMPANY, Caxton 
Building, Cleveland, Ohio, will be pleased to send bulletin No. 1. 


describing metallic shield blowout arc rupturing devices, on re- 
quest. 


THE E. W. BLISS COMPANY, Brooklyn, N. Y., has published 
a fifty-two-page catalogue descriptive of machinery for the manufac- 
ture of armature disce and segments, electrical instruments, fittings, 
etc. In addition to the text tbere are many half-tone illustrations 


of the machines, and the list of ratings and other information is 
very complete. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., has ready for distribution bulletin No. 148, 
describing polyphase induction motors; bulletin No. 612, describ- 
ing “G. I.” flush push-button switches, and bulletin No. 613, describ- 
ing type “K” arc lamps. These bulletins will be sent to any one 
interested upon request. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
will be pleased to send to any one interested, upon request, its litera- 
ture descriptive of “Wood” fan motors. Two very interesting bulle- 
tins which have recently been issued give details concerning the 
general construction, together with ratings and list prices. These 


bulletins are illustrated with half-tones showing the various styles 
of fan equipment. 


PH. BONVILLAIN AND E. RONCERAY, Paris-Aubervilliers, 
France, have ready for distribution a catalogue describing their 
universal system of machine moulding. The Universal Moulding 
Plant consists of the universal moulding machine and the assem- 
bling machine. This machine, it is stated, will mould any piece, 
however intricate, and is limited only by the dimensions of the 
table of the machine. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed contracts 
for switchboards for the following places: Volant, Pa.; Chicago, I11.; 
Dispatch, N. Y.; Sodus, N. Y.; Old Fort, N. C.: Walnut, Kan.; Her- 
kimer, N. Y.; Syracuse, N. Y.; Leon, Iowa; Seattle, Wash. The 
company has also closed contracts with the Metropolitan West Side 
Elevated Railway Company, Chicago, Ill., and the Cuban Eastern 
Railway Company, New York. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has published a pamphlet entitled “Unions for Steam Pipes.” This 
is an illustrated description of the several varieties of unions, with 
valuable suggestions concerning them by W. H. Wakeman, an ex- 
pert steam engineer and author of well-known books on steam en- 
gineering. This pamphlet is a reprint from Dixon’s house organ, 
“Graphite.” The company will be pleased to send a copy to any 
engineer or steam fitter, or to any one interested in steam pipes. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., in bulle- 
tin No. 67 describes and illustrates form “I-F” variable-speed motors. 
These motors are made in capacities from one and one-half to thirty- 
two horse-power, and in speed ranges of two to one, two and one- 
half to one and three to one. The company has recently sold to 
Libby, McNeil & Libby, Chicago, IN., one 200-kilowatt generator and 
eight motors ranging from ten to thirty-five horse-power. The Na- 
tional Enameling and Stamping Company, Milwaukee, Wis., has 
bought one 300-kilowatt, 250-volt generator to furnish power for the 
stamping machinery. 


THE EASTERN CARBON WORKS, Jersey City, N. J., has issued 
an excellently printed hand catalogue of its carbon products and 
electric novelties. This company manufactures the “Eastern” dry 
cell which is now generally used for all purposes where dry cells 
are required. The company also makes a specialty of “Eastern” 
battery connectors and terminals which are so constructed that they 
can not loosen as the result of vibration. Those who are inter- 
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ested in dry batteries, carbon cylinders, carbon porous cups, bat- 
teries or any special forms of carbon for electrical apparatus will 
do well to write for a copy of this booklet. 


THE CALIFORNIA ELECTRICAL WORKS, San Francisco, Cal., 
the Pacific coast agent for the Western Electric Company, announces 
the opening of its Seattle (Wash.) branch on August 1. The com- 
pany’s temporary office is now located at 439-440 New York Block, 
in charge of P. J. Aaron, and all enquiries and orders from the 
northwest territory should be addressed to the company at that 
point. It will be the aim of-the company to carry at Seattle the 
complete stock of electrical supplies that the growing northwest 
demands, and to make quick deliveries of the established standards 
with which the Western Electric Company and its branches have 
been so long identified. 


FRANK B. COOK, 246 West Lake street, Chicago, 111., is mailing 
to the trade samples of this perforated or U-shaped celluloid dielec- 
trics for separating carbon blocks in lighting arresters. Mr. Cook 
claims that celluloid, placed between the carbon blocks, will not 
burn. If the arc continues through the arrester due to a cross with 
a high-voltage circuit, the celluloid will melt and allow the springs 
to press the carbon blocks together and form a dead ground through 
the arrester. Another specialty to which Mr. Cook is calling at- 
tention is the Cook self-welding wire joint. In the Cook joint the 
act of twisting the wires draws the sleeve into intimate contact with 


the wires, stretching it absolutely tight around both wires and mak- 
ing a self-weld. 


THE ONEIDA COMMUNITY, LIMITED, Oneida, N. Y., is now 
putting out a chain for the suspension of incandescent lamps for 
Street work. This chain is of the same construction as its No. 1 
Oneida galvanized chain commonly used for the suspension of arc 
lamps, and has the strength, durability and flexibility that is char- 
acteristic of No. 1 chain. This size used is termed No. 5 Oneida 
galvanized chain, and is made from the best open-hearth steel, be- 
ing heavily galvanized at the company’s plant by the hot galvaniz- 
ing process. This material will prove of interest to central sta- 
tion men for suspending incandescent lamps in the middle of the 
street, and a sample length sufficient for the suspension of one lamp 


will be furnished free of charge to any central station desiring to 
test the chain. 


THE WESTON ELECTRICAL INSTRUMENT COMPANY, Wa- 
verly Park, Newark, N. J., has taken Mr. Caxton Brown into the 
Newark factory as secretary of the company and sales manager, 
and in his place has put Mr. Stanley Brown as manager of the New 
York office. In connection with this office there has been installed 
a repair department whose purpose it is to take care of the repairs 
in the metropolitan district, and particularly to look after emer- 
gency calls. This new feature has been warmly welcomed by 
the many users of Weston instruments in New York city, and has 
enabled the company to ensure a higher degree of satisfaction to 
its customers. The company is very much pleased with the present 
instrument outlook, and is very busy preparing new models for 


measuring apparatus to meet the wider demands of modern elec- 
trical requirements. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., has 
issued a statement to its stockholders showing the remarkable 
growth and the new demands of the business of the company. The 
company has completed and is installing approximately 11,000 lines. 
Nearly 24,000 lines are being built in the factory, and, aside from 
the above, contracts for 18,000 lines are in hand, upon which work 
has not yet begun. One of the largest contracts recently re 
ceived is for the equipment of the Home Telephone Company, of 
San Francisco, Cal., the immediate installation to be for 10,000 lines. 
As soon as the conditions of the city will permit, this work will be 
started. A contract is about to be closed with one of the largest 
independent telephone companies in the country for an immediate 
installation of 20,000 automatic lines. The gratifying evidences of 
progress point to a still more successful future. On April 28 the 
situation was thoroughly gone over at a meeting of the board of 
directors, and they unanimously agreed that the factory should be 
enlarged at once to meet the growing demands of the market. 
Ground was broken on June 11 for a six-story building adjoining 


the present structure, and this will be completed about the middle 
of November. 
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Crescent Rubber RRT | 
WIRES and 
CABLES 


National Code Standard 
CrescentInsulated © 


Wire ana Cable Co. 
New York Office, 53 Barclay St. 


Main Office and Factory 
Trenton, N. J. 


WATERBURY & CO. iew york 
SWITCHBOARDS = PANELBOARDS 


| PAPER-INSULATED, LEAD-COVERED CABLES FOR TELEPHONE, TELEGRAPH, 
LIGHT AND POWER 


ESTIMATES FURNISHED ON SWITCHBOARDS FOR LIGHT AND POWER 
WIRE ROPE, MANILA AND SISAL ROPE 


Lead T ncased Cables 
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REFLECTORS 


We have made. the. manufacture of reflectors our 
exclusive business for over forty years. We have 
never competed with other manufacturers to see 
how cheap a reflector could be made, but always 
have tried to make them as good as possible, 


I. P. FRINK, NEW YORK 


NEW ` 
PROCESS 
1 PINIONS 
“Noiseless, wear like iron and 
prolong the life of the _ 


metal gears they ; 
mesh with 


COMPARY 


4 
Cusr, news 


i Galvanized Telegraph 
Wire 


John A. Roebling’s Sons Co., Trenton, N. J. 


NEW YORK 
OAKLAND, Cal. 


AGENCIES and Brancues: 


“O. K.” WEATHER- PROOF 
SLOW-BURNING WEATHER- 
PROOF, AND IDEAL WIRE 


PRICES AND SAMPLES ON APPLICATION 


PHILLIPS 1 INSULATED WIRE COMPANY 


Office and Factory, PAWTUCKET, R. I. 


IT WILE PAY you 
T0 LEARN the. sopevionictaittlos of 


Samples will convince you 
National Electrical Code Standard 


COLLYER INSULATED 


PAWTUCKET RHODE ISLAND 


Weather-Proof 

| Slow Burning 
Weather-Proof 
a A A Siow- -Burning Wire 


WIRE & GABLE COMPANY 


CHICAGO CLEVELAND ATLANTA 
LOS ANGELES PORTLAND, Ore. SEATTLE 


THE ELECTRIC CABLE C0. 


Manufacturers of 


Voltax 
Magnet Wire 
Field and Armatore Coils 
and Soldered Mesh Rail Bonds 


BRIDGEPORT, CONN. 


Successors to 


The Magnet Wire Company 
The Peerless Electric Company 


New York Office, 17 Battery Place 

Chicago, 324 Dearborn Street 
-—Boston, 925 Oldpouth Building 

Detroit- 213 Jemférsep Avenue 


WF 246 Somnar Bostonas.) | 
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The Fewer 
The Parts 
The Better 
The Fan 


The illustration shows all the parts 
entering into the construction of 


Westinghouse 


Direct Current 


K oe 
Ceiling Fans 
You can get catalogues and prices from 


any reliable supply dealer, or address our 
nearest district office. 


Westinghouse Electric 
& Mig. Co., Pittsburg, Pa. 


Offices in All Large Cities 


Canada; Canadian Westinghouse Co., ltd. Rawr a a SS via a” N amas SOS o 
Hamilton, Ont. E B PAA ee ALIS E E. 
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Westinghouse 
Machine Company 


| 

The 
SteamTurbine | 
Builders | 


Also Designers and Builders of 


Horizontal and Vertical Steam Engines, Single and Double Acting Gas Engines | 
and of The Roney Mechanical Stoker 


=. 
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Row Sone, 10 ) Bridge £ St. Address nearest sales office for information 
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Charlotte, N. C., 80. Tryon St. Chicago, 171 La Salle St. Pittsburg estinghouse 

St. Louis, Chemical Building yi i Pitts » 
Cleveland, New England Building Cincinnati, 1111 Traction Building x 


San Francisco, Hunt, Mirk & Co., 1625 Euclid Ave. , Berkeley, Cal. Philadel Da Building 
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THE “Chloride Accumulator” 


THE £.5.B.C0.148 


Battery of ‘Chloride Accumulators” installed for the MILWAUKEE ELECTRIC RAILWAY & LIGHT COMPANY. Used in two series on the 
three wire lighting system, and in one series on the railway bus 


THE ELECTRIC STORAGE BATTERYCO. | 


oe ih cael 
New YorK . OAKLAND 


Allegheny at re & 19th St. 100 Broadway 60 Btate ‘St. REY ‘Bldg. Wainwright | Bldg. cisicene Bldg. Frick, Bldg. A aes 525 18th Street 
Canana : Canadian General Electric Co., Ltd.. Toronto ' Mexico: Charles L. Seeger, Primera de Humboldt No. 10, Mexico City 
Cusa: G. F. Greenwood, Mgr , 24 Empedrado Street, Havana 


Z WHEN IT’S A QUESTION OF MOTORS Z 
“eu” PEERLESS 
BUY THE 


They Owe Their Success to SUPERIOR 
DESIGN and Best Mechanical Construction 


THERE ARE MANY GOOD REASONS WHY | ASK ANY USER 
YOU SHOULD BUY THEM-—BUT NONE ARE 
AS GOOD AS THE MOTORS THEMSELVES 


THE WESCO SUPPLY COMPANY 
- ST. LOUIS, MO. , 


Va 


Write for particulars. 


& Kelis 
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= NO MATTER HOW BLACK IT MAY APPEAR 


If competition and small profits have given your 
business a gloomy aspect, it’s time for you tu makea 
change in your electrical apparatus. 


HOW ABOUT YOUR INSTRUMENTS? Are they giving you the 
best service, or did you buy them because they were cheap? 


KEYSTONE INSTRUMENTS 


cost a trifle more than some others—perhaps—but there's a reason for it. They last longer and give all-around 
satisfaction. Do you want to know why ? 
Send for Catalogues 12 and 13 describing A. C. and D. C. Switchboard aad Portable lastrumeats. 


KEYSTONE ELECTRICAL INSTRUMENT CO. 


NEW YORK: 114 Liberty St. Ninth St. and Montgomery Ave. 


BOSTON: O 8 St. 
CHICAGO: 168 5. Canal 8t. PHILADELPHIA, PA. 
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= We are prepared to undertake the = 
= installation of storage batteries = 
- under all conditions. = 
= A Gould Storage Battery is now regulating the = 
= load on a 13,200 volt, 25 cycle Alternator at = 
p Rutland, Vt. (Chittenden Power Co.). This is | - 
— the only case on record of storage battery regulation of alternating current. Z 
== We accomplished this feat by means of the Gould Counter Electro—Motive—Force — 
aan Booster-Regulator. This is unquestionably the only booster on the market with which = 
- this result could have been brought about. ke 
— We shall be glad to give our best attention to inquiries of all interested. oar 
— Write for Bulletins = 
pg SALES OFFICES Main OFFICE -~ 
a. Chicago, Rookery Bldg. 1 West 34th Street = 

EENE Boston, 89 State Street New York City _ PER 
Em San Francisco, oa 
‘aes 1701 Geary St. Works, Depew, N. Y. m 
o (Uea ajjaja jela aaeoa e aala alal alalaalaja o 


A Permanent Investment 


Under Severest Tests this 
battery shows a Remark- 
able Resistance to In- 
jury and Maintains its 
Initial High Efficiency 
all through its Life. 


SHAWMUT 
Naticnal Electrical Godo Standard 
Enclosed Indicating Fuses 


ELL DESICNED 
WW E: BUILT 
ELL TESTED 


Light and Strong 


Compact and Rigid 


| 


No Buckling; No Slop- 
ping or Spraying; No 
Disintegration of Active 
Material ; No Deposit or 
Slime in Bottom of Tank. 


Do you need a GOOD FUSE? 


_WHY NOT CET NEW PRICES 
NEW DISCOUNTS 
IN BULLETIN No. 327 


CHASE-SHAWMUT COMPANY 


NEWBURYPORT, MASS. 


Write for Bulletin 


Hatch Accumulator Company 


60 STATE STREET BOSTON, MASS. 
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ECOGNIZED BEY OBS 
~~ To T ae ee Tek ane 

By All Unblased Meter Experts to Be the Most 

Reliable Dlrect-Current Wattmeter in the World 


Oe my k 


"AMERICAN 
i- INSTRUMENT. COMPANY 


> 


DIRECT CURRENT SWITCHBOARD VOLT- 
METERS AND AMMETERS 


that are positively dust-proof; unaffected by transportation jolts; free from 
“ sticking ` of pointer ; and that maintain guaranteed accuracy under practical 
working conditions as well as when in the maker's laboratory. 


Write for Descriptive Bulletin No. &2. 


1114 Chestnut 8t., Philadelphi 
JAMES C. BIDDLE, GENERAL SALES AGENT 


DUNCAN ELECTRIC MFG. CO., Lafayette, Ind., U.S.A. 


SEE THE 


Toats on tho Potticoat 


They take all the moisture from the 
Inner and outer surface ef the in- 
sulator and keep the pin dry. 


\ a | 
| neminceg 
PAT. MAY- 22a Bas $ i ! 

V AAA FINN , ; ES No. 296—One-piece Porcelain Insulator mount- 


ed on No. 4 Steel Pin with porcelain hase. This 


; is standard for 10,000 volt service and the Insu- 
e a ator “a ASS F Siia 
Hemingray Glass Company | [fos {eo damaie 


N 
ESTABLISHED 1648 OVINGTON, KRY 
INCORPORATED 1870 i s 


Factcries, - MUNCIE, INDIANA 


patie “<a E PT » 
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The Leeds & Northrup Co. 


4901 Stenton Avenue, Philadelphia 
Monadnock Block, Chicago 


The L. & N. Portable Testing Sets are ac- 
curate instruments for the convenient 
measurement of resistance and location of 
faults. 

We make a complete line of Cable Testing 
Apparatus, Standardizing Apparatus for 
Calibrating Ammeters and Voltmeters, 
Galvanometers, Resistance Boxes and 
Standards. Condensers and other electrical 
measuring apparatus. Our complete illus- 
trated catalogues sent on request. 


Five Reasons Ke 
Why PEA Boxes 
EXCEL 


HOW ARE YOUR BATTERIES? 


The “Connecticut” pocket meters will tell you. 
TWO METERS IN ONB 


0-6 volts—0-30 amperes =- = $6.00 
Ammeter only—0-30 amperes - $4.00 


Write today for Bulletin 


Bossert Electric 
Construction Co. 


Office and Works: _ 
UTICA,N.Y. 


The ampere side is used for testing dry and wet 
batteries, the voltage side for storage batteries. 


ACCURATE, DURABLE, LOW IN PRICE 


CONNECTICUT TELEPHONE & ELECTRIC CO. 
MBRIDEN, CONN., U. S. A. 
Send for circular No. 40 


VOLT AND AMMETERS 


DIRECT OR ALTERNATING 


High-Grade Instruments at 
Reasonable Prices 


Send for Catalogue and Discounts 


DONGAN INSTRUMENT COMPANY 
ALBANY, N. Y. 


Gleason's Moulding. 32 
Boxes 


Send postal for Pam- 
phiet and Price List to 


JOHN L. 
GLEASON 
290 South St., 
JAMAICA PLAIN, 
MASSACHUSETTS 


Voltmeters, Ammeters 
and Volt-Ammeters... 


POCKET SIZE 


VARIOUS RANGES For General Measeremenis, 

Testing Sterage end Primery 
ACCURATE > Batteries, Circuits, Etc. 
RELIABLE 


L. M. Pignolet, 78 Cortlandt St.,N.Y. 


Mfr. Electrical Instrumeats aud Electrotherapeutic Apparatus 


Rew York Figents 
General Electric Co.’s 
Edison Lamps 


Stanley Patterson 


Miausfacturers of 


General Electrical 
Equipment Supplies 


ao Cortlandt Street, ~ © New York 
Uptews—329 Fourth Avenue—store 


Bracket or Fixture WEATHERPROOF SOCKET 
with REMOVABLE CAP 


CEMENT FILLED 


' The cap is heavy Kampo brass with extra strong bushing and 
is Polished and Lacque These sockets are fitted” with rubber- 
covered wires, 9 inches Ione: longer wires to order. 


Prices and Samples to the Trade 


E. H. FREEMAN ELECTRIC CO. 


100 Hamilton Avenue, TRENTON, N. J. 


THE LAST RUB 


is as good as the first if it is the 


Imperial Soldering Stick 


VACUUM DRYING AND 
S 


e2- 
4 
A 


J 
¢ 1 ‘ x 
fe ecteic Cables Emil Passburg System = Field Transformers 
l 3 Armatutes Passburg Patents Magnet Coils 


J.P.DEVINE Co. 


Good all the way through — not like some sticks 


that are only good at one end. For a soft flux try 
Imperial Soldering Paste. Beats all for eat 
tight connections, Write to-day for a free samp 


(Sia, The Standard Chemical Co., Cincinnati, 0. 4 


314 Mooney-srisbane Bidg. Buffalo, N. Y. 


Over 700 apparatuses in use. 
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After the Sun goes down 
Columbia Carbons light the town 


COLLMEIAY A CQADBONS 


A 

A eA jma A A pay W* pes 
ad God 

=: E E 
aari CARBON COMPANY CLEVELAND, OHIO, U. S. A. 
Prices Reduced DELTABESTON 
The only objection against the winding of field and armature coils with Deltabeston 
Magnet Wire in preference to a cotton-covered wire has been the price. This 
objection has now been removed. 

WRITE FOR NEW PRICES AND SAMPLES 


SIZES NOS. 1 TO 23 
B. & S. GAUGE 


264°266-268-270 


Central Clectrir Company, FIFTH AVENUE 


CHICAGO 


General Western Agents 


KLEIN’S COMBINATION SPLICING CLAMP 


DN - Standard 
Tools | 


JUST THINK 


how easy it is to instali a large capacity 


SANCAMO WATTMETER 


Send Scent stamp for large catalogue showing great variety of linemen’s tools, climbers, etc. 
MATHIAS KLEIN & SONS, 82 W. Van Buren Street, Chicago 


For 
Direct 
Current 


Insulating, Cabling 
and Stranding 
Machines 


Rubber Miii Machinery 
Hydraulic Machines 


SHUNTS are used for largo capacities, doing 
away with necessity of bringing heavy leads 
directly to meter. 


Aiton Machine Company 


@ARDIAER ke SIMS, PRESIDENT THOS. A. AITON, VICE-PRESIDENT 
TMUR 8. BEVES, OLOCRETARY AND TREASURER 


SANCAMO ELECTRIC CO. 


SPRINCFIELD, ILLINOIS 


126 Liberty << New Yerk Werks: Harrisen, N. J. 
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Multiple ich Starters | | ECONOMICAL LIGHTING 


BECINS AT THE CENERATOR. 
FS a 


` 


N 
Y 
.: 
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y 


A 


j z ideal starter for motors of 50 H.-P. and upward. Instead 


of sliding contacts it has a number of switches, the contact 400 K.W. Crocker-Wheeler Generator. 
part of which consists of a large Spa of na ERA 
brush copper, which press up against a hard copper suriace wilt a : ~ 
sufficient scraping motion to keep the surface clean and bright. HIGH EF FICIENCY. 


This arrangement does away with sparking and allows of a more 


compact construction. The first switch is held closed by a magnet, 
and by reason of an interlocking arrangement the other switches | i) W COST OF M AINTEN ANCE. 
have to be thrown in in their ad hors or ai Tn a 4 seg n ot ; 
current the magnet releases the first switch and the others drop ou b : 
of contact in order. The largest starters ever built were of this type. Our Bulletin No. 53 K gives reasons. 
Bulletin 1014 gives particulars. 


C& Hu gocver WHEEL ep 


G COMPANY 


© 
Universal Motor Starter AMPERE, NEW JERSEY 


Motors and Dynamos 


FOR 


Direct and 
Alternating 
Current 


Burke Electric Company 


Main Office and Works œ - ERIE, PA. 


HIS starter comprises every necessary device for the complete 
i installation and protection of the motor. 

This construction consists of our regular motor starter, 
equipped with overload and underload release, and resistance mounted 
on a slate base, upon which is a pairof fuses and a knife switch. The 
overload magnet can be set for any degree of overload not exceed- 
ing 50 per cent of the rated capacity of the motor.. In case of a 
short circuit or a sudden very heavy load, tbe fuses will blow. 

Send for Bulletin 21 for prices and full detail. 


The Cutler-Hammer 


Manufacturing Co. — MOTORS 


Milwaukee 
New York Boston Chicago Pittsburg 


i ; n any 
Our quality is better and price lower ts 
A M / Producers other similar machine on the eke 
l = ests = Send for Catalog H and p 


Mass: 


The Elektron Mfg. Co., Springfield, 
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QUICK AND 
GOOD WORK 
is tho kind that 


BURNLEY 
SOLDERING 
PASTE cestni 


Break Away 


will help you to do. 


Ib 1b., 51b., 1016. EEP P A of thea ‘ 
Melb. 1 1b., 51b., 10 Ib. K ge or the age will plow 
you under and forget you. If you are 
still using plug cutouts for distributing circuits 
on contracts too small for a panel board you 
are not keeping pace with competition, for the 
modern method is to install Trumbull Panel 
Cutouts and have a switch on each circuit. 
Besides taking the place of panel boards, 
these cutouts are very convenient for innum- 
erable other uses, such as starting-switches No” DESCRIPTION Pig. Each 
for motors, controlling groups of incandescent | 714 Two-Wire Single Branch . 500 $1.00 
arcs, etc. 715 Two-Wire Double Beanch . 50 2.00 
The use of Trumbull Panel Cutouts doesn’t 716 Three to Two-Wire Double 
make a contract cost much more, but it’s one Branch . e - e e. 50 230 
of the features that make the difference be- 747 Two-Wire Single Beanch . 300 3.00 
tween an ordinary and a first-class job. 718 Two-Wire Double Branch . 50 2.09 
Order from your jobber or direct. 1 ae a R Double 
If you haven’t our No. 6 catalog—just ig A 
printed—let us hear from you. 


Stick and Paste 

The 

Buruley Battery 

and W'f'g Ge. 

Painesville, Ohie 
DRY BATTERIES 


Cat. No. 714 
Two-Wire Single Branch 
For Horizontal or Vertical Mains 
15 Amp. 1% Volts 


READ THIS 


We CANNOT ADVERTISE 
all our goods here, but 
will send Catalogues and 
circulars FREE FOR THE 
ASKING. 


J, H. BUNNELL 
& 


c0., Inc. 
20 Park Place, New York 


MANUFACTURERS OF 
TELEGRAPH INSTRUMENTS, 
ELECTRICAL APPARATUS AND 
SUPPLIES. 


Diecount 50% Standard Package 50-10% 


The Trumbull Electric Mfg. Co. 


604 Woodford Ave., Plainville, Conn. 136 Liberty St., New York 


aaa RE a 


Wagner Electric Mig. Co. 


Main Office and Factory, St. Louis, U. S. A. 


We advertised some time ago Wagner Transformers would 
weather the severest electrical storms. The Transformer 
illustrated herewith is a 25 K.W. unit, which was struck by 

lightning, the front of the 


° 1769 
ELECTRICAL DEPARTMENT “° 
BILTMORE ESTATE 


case being completely shat- 
tered. This transformer 
showed absolutely no electri- 
cal defect, and was in perfect 
operating condition a fter 


case. 

The protective devices used 
on our Transformers are 4 
safeguard in reality and not 
simply a talking point. 


An order received for a cover fera2 K.W. 
Transformer recently atruck by lightning. 
This Transformer remained in operatioa 
with a board for a cover until new cover 
was received. 


WRITE FOR BULLETIN No. 72-C 


having been put in a new 


Biltmore, N. C..__June-7th, 1906, 
_ — Wagner Flectrica Kig: Cos. 
seed z .- 3t. louis,- Koe— - 
Please enter our order as follows: 


Neer ee re eee ee el 


‘xpress one cast iron cover for trarsforser #36295, 
Type "K®, 2 kilowatt, 2080/2115 volte. 


‘ 
(Lightning etruck thie traneforeer recertly and further 
than esashing tae top to bits did no damage). 


Xindly folsew-tmplicitly the directione delow, 


4050 


Render account ageia:! Bloctsivel Department Biltmore Rotate, ond mad th in- 
voice end goods to Charles B. Waddell, Blectuscel Ragines Biltmore Estate, Biltmare, 
N.C. ` 


Lodger Heoding M. 
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ALL KINDS OF GOOD ELECTRIC SIGNS 


THE ELECTRIC MOTOR AND EQUIPMENT CO. - 


ABIRSHAW 
WIRES AND CABLES 


The India Rubber and Gutta-Percha Insulating Go. 


SALES OFFICE, 253 BROADWAY, NEW YORK 
OFFICE AND FACTORY, OŁENWOOD YONKERS, N. Y. 


covereo WIRES # CABLES 


For Every Service 


| rine use, ‘‘ SAFETY ” wires and cables have 
the endorsement of some of the largest 
users in the United States. 


The Safety Insulated Wire & Cable Co. 


114-116 LIBERTY ST., NEW YORK 


KCTURER 


ago WiRES AND f 


Š ELECTRIC LIGHT 
AND TELEPHONE 


CHICAGO OFFICE 8 WAREHOUSE. 141 50. CLINTON ST. 


H. N. FENNER, Prosidont 


-~ For Underground, Aerial and Subma- . 


J. F. BLAUVELT, Agent 
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WRITE FOR BULLETINS 


NEWARK, N. J. 


CONDUIT 
EOR UNDERGROUND} 


YES! WE BUILD THEM 


And build them from the advantage of 
years of experience. 
Underground Conduit Syetems 


Ge. M. GEST, 277 Broadway, New York 


VULCANIZED “== 


FIBRE a VULCANIZED FIRRE 60. 


LMINGTON, DEL. 


for electrical insulation and 
e pt g a 


C WAGON 
FECTRIC TRUCKS ; 


LE ——? AND CARS. 


AVY HAULING 


"e ELWELL-PARKER ELECTRIC ce. paet 


CLEVELAND. OHIO, U. 


RUBBER COVERED 
WIRES AND CABLES 


NATIONAL INDIA RUBBER CO. 
Factories and General Offices 


UNKI H s. 


BRISTOL, R.I. 
NewYork Office, 189 Duane Street. 


National Electrical Code Standard Bare and 
Insulated Electrical Wires 
CHICAGO, ILL. 


RUSSELL W. KNIGHT, Treasuror 


NEW ENGLAND BUTT COMPANY 


Manufaeturers Of coe 


MACHINERY FOR INSULATING ELECTRICAL WIRES 


Braiding. Taping. Winding. Twinning, Cabling, Stranding, Polishing and Measuring Maehines. Cable Covering Braidors 


304 PEARL STREET, - .- 


FINE CASTINGS A SPECIALTY 


- PROVIDENCE, R. I., U. S. A. 


— o m. a A en seme o e D — 
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RADE M 
REG. U.S. PAT. OFFICE. 


The Standard for Rubber Insulation 


If you cannot control the course of the electrical 
current the value of the best electrical machinery 
and instruments is entirely lost. 


ACTUAL SIZE. 


2 Conductor Submarine Cable 


Each Conductor No. 6 A. W. G. Stranded -inch Wall of Insulation. 


Juted, 34-inch Lead Wall. 
Juted and Armored with 22 No. 4 B. W. G. Galv. Iron Wires. 


The use of OKONITE INSULATED WIRES and 


CABLES will increase the efficiency of your whole 
system. 


THE OKONITE COMPANY, Ltd. 


253 BROADWAY 
NEW YORK 
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“NONE BETTER MADE” 


A TRIAL WILL PROVE IT 
———— nl 


Hunter Fan G Motor | 
Company | 
FULTON, N. Y. 


IT TAKES A LIVE FISH TO SWIM UP STREAM 
ANY DEAD ONE CAN FLOAT DOWN 


WE ARE SURE ENOUGH “LIVE ONES” 


ond 
J i = 


my 
ay? 


ree 
Pri o ii 
aan, i 
Pi 


EG ` 


T STRADE MARK: 
HICHEST GRADE 
NUERNBERCG 
Always of the 


BEST QUALITY 
“UNIFORM IN DIAMETER 


‘ABSOLUTELY STRAIGHT THE BEST IN EVERY TEST 


Insuring White, Steady 
Light Longest Life and 
Clean Globes. 


11 Broadway, NEW YORK 


Write for Samples and Prices 


ROCK ISLAND BATTERY C0. 


CINCINNATI - - -~ OHIO 
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“THE 


STANDARD” FANS 


TEN MODELS 


THE BEST PAYING LOAD for any 
power station is its ELECTRIC FAN load 
—running all day and in many cases all 
night. Never varying, and in most cases 
running on the lighting meters. It really 
constitutes the ideal station business. Every 
well-posted manager knows this. What 
some of them have not yet learned, however, 
is that the most profitable and satisfied cus- 
tomers can be had by permanently adopting 
“The Standard” line for direct current cir- 
cuits, with its ten models to select from, to 
suit every class and need of the trade. 


THE ROBBINS & MYERS COMPANY 


Main Office and Works: SPRINGFIELD, OHIO 


New York, 66 Cortlandt Street Boston, 235-237 Congress Street Philadelphia, 730 Witherspoon Building 
Baltimore, 513 Amorican Building St. Louis, Lith and Locust Streots Dallas, Opera House Building 
Los Angeles, 278 South Main Street 


Fans, 
Motors,Generators 


FOR ALL ELECTRICAL PURPOSES 


== Established 1875 ——— 
We make these and dozens 


of other composition devices Makers of the Reliable 
Bushings, Rings, Collars, Coil Plugs, 


Battery Covers, Switch Bases, Switch Keys, DIEHL- APPARATU S 


Socket Keys, Handles, Mouth Pieces, Etc. 4) 


And we do our work RIGHT intai kanen A EN Diehl M anufacturing Q. 


DICKINSON MANUFACTURING CO. Chicago . New Jersey 


SPRINGFIELD, MASS. U S.A. 


TRADE MARK 


All 
Agencies 
Have 
Catalogues 


General Offi ces: 28 W. 34th St, New Yerk Gity 


NCH SELLING AGENCIES 


THE RAIL JOINT COMPANY 


ing 
; . Am. cues New Orleans, La., Hennen Build 
ea aaa Baltimore, Md., Ü nion Trust lding aerae e , Levis Bee aise 
Continuous, Weber and Wolhau pter Rail Joints Boston. Mass, India Building aa a ane 
N O. .. First Nat. Bank Building mmonw Sin 
Com romise and Insulatin Joints Seear) itable Building St. Paul. Minn., Pioneer Press g 
/ 9 ee N os 29 W. 34th Street Troy, N. Y ., Burden Avenue 


PROTECTED BY UNITED STATES PATENTS 


14 ~~ ELECTRICAL REVIEW Vol. 48—No. 26 


HORNBERGER TRANSFORMERS 
1891-1906 


The superiority of these Transformers is 
not a matter of discussion but an unassail- 
able fact. A trial will convince. Our prices 
are right. Ask for Bulletin E. Ø So A 


Lafayette Electrical Mig. Co. 


LAFAYETTE, IND., U. S. A. 


ACCURACY 


“in construction, high efficiency, careful 
ratings with large. overload capacity and 
high sparking Limits are the principal 


features 


or TYPE “E” 
| MOTORS 


WRITE OUR NEAREST HOUSE 


80 H.-P. Semi-E.ncased Motor Type L. 


WESTERN ELECTRIC COMPANY 


Chicago St. Paul St. Louis 


‘Kaneas City Denver 


San Francisco 


Engine Type Generators 
Built in all Capacities | 


WV rite for Bulletins 861 R amd See R 


National Brake & Electric Company 
MILWAUKEE 


General Sales Office: 519 First National BanR Building, Chicago l 
New York : Philadelphia Cleveland San Francisco 


——— ET = meal 


June 30, 1906 


There Are No Better Rotary Converters On the Market 


THAN THOSE BUILT BY THE ALLIS-CHALMERS CO. 


ELECTRICAL REVIEW 


eee Re recess teres te® Sees Monee ces Sone nee ae Man Due a meter al Ss atees : ° ytes 


BULLETIN 


1045 


Machines in operation for years are, without exception, rendering the full service required 


OUR ROTARY CONVERTERS EMBODY EVERY MODERN IMPROVEMENT 


We take Contracts for Equipping Power Stations, Electric Lighting Plants and Electric Railway Lines 


FOR THE POWER HOUSE CHOOSE WHICHEVER TYPE 
OF PRIME MOVER BEST SUITS YOUR REQUIREMENTS 


Steam Turbine Reciprocating Steam Engine Hydraulic Turbine 


ATLANTA 
BALTIMORE 

BOSTON 
BUFFALO 


WE WILL BUILD THE COMPLETE GENERATING UNIT 
Especially Designed for the Service 
AND FURNISH ALL AUXILIARY ELECTRICAL EQUIPMENT 


DISTRICT OFFICES 


BUTTE DALLAS EL PASO OAKLAND 
CHICAGO DEADWOOD KANSAS CITY OMAHA 
CINCINNATI DENVER MINNEAPOLIS PHILADELPHIA 
CLEVELAND DETROIT NEW YORK PITTSBURG 


Canadian Representatives, Allis-Chalmers-Bullock, Ltd., Montreal 


Gas Engine 


ST. LOUVIS- 

SALT LAKE CITY 
SAN FRANCISCO 
SEATTLE 
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HERE IT IS! 
abuse: TANTALUM LAMP Í 


Like all “ Brilliant” methods, we're always in the lead. We were the first to successfully make and prove 


that a tipless lamp could be sold at the same price as an ordinary class “A” tipped lamp, 
and we are confident that the ‘** BRILLIANT ” TANTALUM lamp 


will prove an innovation to all users of electric light. 


TAKES LESS THAN ONE-HALF THE CURRENT 


of an ordinary incandescent lamp. DOUBLES THE LIGHT with same current consumption 


WHITER LIGHT LONGER LIFE 


NOT AFFECTED BY VOLTAGE FLUCTUATIONS 


B THE BRILLIANT ELECTRIC CO. 


1134-1136 Chestnut Avenue, CLEVELAND, OHIO 


June 30, 1906 


— mr 


CLASS 


ELECTRICAL REVIEW 


‘<A?’ INCANDESCENT LAMPS 


AT CLASS “B” PRICES 


qwe are now operating a completely equipped factory, 
and orders-—substantial—are coming our way. This Is 


how we have made 


x ‘J 


; KK OOM : 
FOR THE k 
) ' PATENT 


geld 


Hes 
x LABEL if 
IN THE STEM / 


This is the result of the public giving support to an inde- 

pendent lamp factory. We have met every obstacle the 
syndicate put in the way of our growth, both in the matter 
of operating our factory and developing the commercial 
and sales ends. We have won. 
qwe absolutely protect buyers against litigation and offer 

a full protection In any case of alleged infringements of 
so-called patent rights; and a $100,000 Pennsylvania 
corporation is behind this guarantee. 


q the quality of the Incandescent lamps we furnish Is right. 
It has been alleged that we were marketing an Inferior 
product. This statement is faise. 


$ A WIDE OPEN LAMP MARKET 


| PATENT | 


4 E] PROTECTION \- 
“\ LABEL /` 


IN THE STEM 


q the weakened patent situation and especially the price 
agreement enforced on the Association members has 

opened the way for this legitimate competition. 

qd we may be depended upon for shipments and prompt 
and satisfactory deliveries. 

@ Again we say that this company is absolutely unallled 
with any lamp combination, pool or syndicate. 


q't is to your Interests to get quotations from us before 
placing orders for Incandescent Lamps. 


St. Marys Incandescent Lamp Co. 


ST. MARYS, PA. 
WM. M. ROTHSCHILD, President and Generai Manager 


STANDARD 
DIRECT-CURRENT 


SHOP LAMPS 


SIMPLE AND DURABLE 


Y 


SEND FOR CATALOGUE 


MANUFACTURED BY 


AMERICAN ARC LAMP CO. 


KALAMAZOO, MICH. 


LOON FOR THE 


LICENSE 


LABEL | 


IN THE STEM 


Phila. .. 
New York, 42 W. Broadway 
Chicago .. 
Boston . 67 Chauncey St. 


Franklin Double Refracting Electrics 


ALL STYLES GLASS FOR 


Bulletin Shows Twenty-one Varieties 
ELECTRIC LIGHTING 


Gilliader & Sons, Inc. 
135 Oxford Street 
Philadelphia 


SALESROOMS 
839 Market St. 


160 State St. 


17 


b f.a ale 
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NAANA AAAA OF OF 


An Exponent of the 
Simple Life 


OUR SPECIAL “MILL 
TYPE” LAMP was 
not made for fancy 
purposes, but for 
hard,every-day 
work in places 
where stren- 
uosity exists 
in large 
quantities. 
The ‘s MILL 
TYPE” has 
a filament as 
“solid as a 
roek,” will 
stand vibra- 
tion and rough usage in factories and at 
the same time ‘‘make good” all our claims 
as to quality and quantity of light. Fac- 
tory managers have stamped it ‘100 per 
cent. good.” 
Shall we send you a barrel for your own 
‘tests? We'll abide by your judgment. 


BOSSERT BOXES AND 
SUPPLIES 


—_—A@ << 


KKK IC 


Standard Electrical Manufacturing Co. 


NILES, OHiO 


ORL 


“Columbia”. 


“ Femco” 


The F. D. Lawrence Electric Co. 


219 West Fourth Street - CINCINNATI, OHIO = v 


YK IKII AH 


$x 


k 
A 


A Few Noteworthy Features 


oF AB ARC LAMPS 


Easily trimmed. Door in case for 
lE ready examina- 
EEE ; tion or adjust- 


Rugged hand ment of inside 
switch. 


— | 


mechanism. 


——— 


—— 


Inner and outer 
globes easiiy 
removed. 


Adaptability for ` 
hot trimming. 


Weatherproof SUN No complicated 
construction. T ) mechanism. 


Showing Lamp with Porcelain Reflector 


Sead fer our list of prominent users and reasons why they use them 


ADAMS-BAGNALL ELECTRIC CO. , 


Branches in All Priacipal Cities CLEVELAND, 0O., U. S. A. 
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The Buckeye Electric Co. 
7 Announced and First Exhibited the 


TANTALUM LAMP 


At the Atlantic City Meeting of the N. E. L. A. 


WE ARE NOW READY TO FILL ORDERS 


.VOLTAGES FROM 
105 TO 125 


DIRECT CURRENT 
CIRCUITS ONLY 


APPROXIMATELY 22 
C.P.2 WATTS PER CAN- 
DLE WITH AN AVERAGE 
LIFE OF 700 HOURS 


HIGHEST POSSIBLE 
COMMERCIAL 
EFFICIENCY 


--- =} ae 
LOOK FOR THI 


it“ THE BUCKEYE ELECTRIC Co. 


— 


W MAIN OFFICE AND WORKS :: :: :: CLEVELAND, OHIO 


Chicago Office, 23 E. Lake St. Pittsburg Office, 1101 Empire Bldg. N. Y. Office, 114 Liberty St. 
| F. H. COOKE, Mer. W. ENNES, Mar. ARTHUR ORGAN, Mer. 
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Type UB 
Mast Arms 


For Underground Construction 


Simple. Durable. Neat in appearance. Built entirely of iron. 

Wires leading from conduit reach the lamp through the hollow upright. See cut. 

The lamp, in trimming, drops down close to the sidewalk, out of the way of 
passing vehicles and street cars. | 

When equipped with our Sure Grip Pulley it is one of the safest of Mast Arms. 

We make other types of Mast Arms to meet any condition of service. 


SEND FOR BULLETIN 1037 


Fort Wayne Electric Works 


“Wood” Systems 
FORT WAYNE, INDIANA 


INDEX TO ADVERTISERS 


A B D : F 
Adams-Bagnall Electric Co....... 18 Bossert Electric Construction Co.. 6 Dale Company.................. Fergus, & Co., W. L..........05: 50 
Advertising Mirrorgraph Co...... 21 Boston Incandescent Lamp Co ... Darlington, F. W.............-. ` 50 For Sale... ......ccceccccctcceces 
Abim, C. Boy cadscescasacusuaes 50 Bradley & Sons, Charles S........ 50 Dayton Fan & Motor Co.......... Fort Wayne Electric Works..... 20 
Aiton Machine Co................ 7 Brady, T. H...... EN wis uate 46 Devine Co., J. P.......... cc eee ee 6 Foster, Horatio A..........0006: 50 
Allen & Co. L. B........... ..... 45 Bridgeport Brass Co............. 1 Dickinson Mfg. Co............... 13 Freeman Electric Co., E. H....... 6 
Allis-Chalmers Co................ 15 Brilliant Electric Co............. 16 Diehl Mfg. Co........ ..... cee 13 French Battery Co...........005 24 
American Arc Lamp Co.......... 17 Bristol Cov. i..2 teense ee vsauaks 1 Dixon, Jos., Crucible Co....... 45 Frink, L P........ cece cece cence 56 
American Battery Co............ 22 Buckeye Electric Co....... ere 19 Dodge & Day......... .....6.5- 50 
, American Bell Telephone Co..... 54 Buckeye Engine Co....... TE Dongan Instrument Co.......... 6 G 
_ American Bridge Co............ -= 27 Bunnell & Co., J. H............ 9 Doubleday-Hill Electric Co...... Garton-Daniels Co.........-.++++ 22 
American Circular Loom Co...... 1 Burke Electric Co... .......... 3 Duncan Electric Mfg. Co......... 5 General Electric Co.........2--+: 26,28 
American Conduit Co............ 10 Burnley Battery & Mfg. Co..... 9 Dunton & Co.. M. W............. 21 ; 28 
Í i General Storage Battery Co...... 
American Diesel Engine Co...... 47 Byllesby & Co., H..M....... ... 50 Duvall, E. 8., Jr...............- 45 Gest. G. Mw cccccccecccccccvces 10 
paki R gba -. 49 i c D. & W. Fuse Co on Gillette, Vibber & C0... ..... -+ 28 
w i re C. & C. Electric Co. ............ Dwyer Machine Co.............. 28 Gillinder & Sons, Inc ........---: 17 
merican Electrical Supply Co.. 6 
; Camp Co., H. B. ................ Gleason, Jobn L. ......--.+++-+- 
American Electric Telephone Co. 52 
haein El Carichoff, E. R................05 50 E Gordon Battery Co........++..++ 
ectrical Works...... 1 , Gould Sto Battery Co æ. 4. 
American Engi Cary Spring Works............. 21 Eastern Carbon Works.......... os REE SAE Aaya 99 
gine Co............ 47 Central Electric Co 7 Eck Dynamo & Motor Works.. o1 Green Fuel Economizer Co.... -- 
Anean aake MEN strie CO... 6-26... ee ynamo otor Works..... 
& Machinery Century Electric Co............. 46 Economical Electric Lamp C 
eee eee 48 Chase-Shawmut Cu.............. 4 Se ee H 
American Instrument Co......... 5 Chicago Edison Co............... 45 Edison Decorative & Miniature 50 
American Railway Supply Co.... 48 Chicago Fuse Wire & Mfg. Co.. Lamp Department............. 28 Hallberg, J. H........--0+ see: 
American Mtia Conduit Co.... 18 Chicago Insulated Wire Mfg. Co. 10 Edison Mfg. Co..............06. 24 Hamilton, James.......-.-+++++- = 
Aeneid Coka ee Fibre Co.. Me Crago = Northwestern Ry...... 22 Eldredge Electric Mfg. Co 4g Hanchett, Geo. T.........-+++++: 50 
Meat EE eae ‘bi i ' 9 5 ‘ Teeter Tii , 
Atlantic Insulated Wire &CableCo 48 Clement: Edward F. es ihe he a Electric Appliance Co......... A Marton) Dime ee 25 
R E ae wrens ween ees 54 Collyer Insulated Wire & Cable Co. 56 Electric Cable Cu............ 02. 56 Hart & Hegeman Mfg. Co. ....-- 
Rane nih egies se neee ‘3 Columbia lncandescent Lump Co. Electric Controller & Supply Co. Hart Mfg. Co ....... renee eecees al 
es Conley sae Gee CO ives 6 Foe ae & paneme Co.. 10 Hatch Accumulator Co.......--: 
; elesse eski ‘lectric Storage Battery Co..... 83 Hemi Glass Co.......-++++5 
Corson, Wm. R. C...... | agen tee : 
Baboock & Wilcox Co ao.. ië Couch Go Son oeron z a ae Taa $ Hill Electric Co., W. S... -0.4 21 
Sean eine Cont: NA eeo re i aioe Insulated Wire & Cable Electrical Trades Exposition Co... Holmes Fibre-Graphite Mfg. Co... 78 
Bamoa WS 50 Crocker.Wheeler Go. .0200000) OB Elektron Min Go LD pa acne se ae 
Bates, Putnam A............ -++» 50 Crouse-Hinds Co. ............... Elm City E i oe Con... E CATO tent ea 
Blao SEa ice COeeenetes : ooe Name Plate & Eng. Co.... 28 Elwell- arker Electric Co whee . 10 Homer Commutator Coraes. 97 45 
Blake Signal & Mig. cc... S Ca o ame Mfg.Co.......... : Emerson Electric Mfg. Co......... 22 Hubbell, Harvey........+-++++ 50 
Sees en a Empire State Dry Battery Co..... Humphrey, Henry B... .----:*: 


(Continued on page £2.) 
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Established 1774 


JESSOP’S Porcolain Enamolod Shades 


THE STAR STEEL Porcelain Enameled Shades for Arc Lamps. 
SCREW ANCHOR For Toois, Dies, Magnets, Etc., Porcelain Enameled Shades for Incandescent 
Wih e get Fasaha wiihoat also Crucible Sheet Steei Lights. 
experimenting 


Porcelain Enameled Shades made to order for 
any purpose. 


WHEELER REFLECTOR Co. 


156 Pearl Street, Boston 


Wm. Jessop & Sons Lte.) 
Chief American Office 
‘91 JOHN STREET, NEW YORK 


Manufactory, SHEFFIELD, ENG. 


ECK 


F DYNAMO ~~o 
MOTOR WORKS 


Belleville. N. J. 


Used by the most prominent 
Telephone and Electrical 
l Companies 
Send for samples and prices 


STAR EXPANSION BOLT CO. / 


147-9 Cedar £t., New York 


1 


TRADE MARE 


Alternately flashes two sets of 
lamps on either A. or D. current. 


MOTORLESS ano NOISELESS 


A perfect flasher for many purposes. 
List price $4.50 ‘Usual di: counts 
ADVERTISING MIRRORGRAPH CD. 


Hudson Ave. and Cencord St. BROOKLY N, N. Y. 


“Diamond H” 
SMmmitrhes 
Trade <> axe 


Chis Crade-Mark guarantees quality. 
Che Hart Mfg. Co., Bartford, Conn. 


New Pork Boston Chiragn Toronto, Ont. 
Benter San Francisco London, England 


are Imitations 
Qa ORS S E 


Automatically operates three t6, six 8, twelve 4-c.-p. 
lampe or less, on either direct or alternating current. 


Iridio-Platinum contacts, uires no attention and has nothing to get out of order. 
It saves current, can be regulated, and they are made to flash fast, medium or slow. 
Order a sample sent by mail on approval at trade discount and give ita thorough test. 


la a metal box, LIST PRICE, $1.50 EACH. Liberal discount to the trade. — 
C. 0. SCHNEIDER & CO., Manufacturers, 84 E. Adams St., CHICAGO, ILL. 


CARY SPRING WORKS 


240 and 242 Weat 29th Street, New York City 


OW FLAT SPIRAL 
pane 


e 


Manufacturers of 


Wire and Springs 


Clocks, Music Boxes and all 
kinds of Electrical Purposes 


EXTENSION 


CONICAL 


50 of these Enameled 


corn bine wv’ Offer Renewed 


Until July 1, 1907 


KNIFE SWITCHES OF EVERY DESCRIPTION 


WRITE FOR NEW CATALOGUE 


W. S. HILL ELECTRIC COMPANY NEW BEDFORD, MASS. 


ELECTRICAL REVIEW 


Write for Catalogue if interested 


WE DESIGN AND BUILD TURBINES TO MEET REQUIREMENTS 


S. MORCAN SMITH QO., YORK, PA., U. 8. A. 


Branch Office: 176 Federal Street, BOSTON, MASS. 


ALPHABETICAL INDEX.—(Continued from page 20.) 


' H 
Hunter Fan & Motor Co.......... . 12 McMeen, Samuel G.............. 51 
í Mershon, Ralph D............... 51 
fice EEE E ie: 94 Michigan College of Mincs....... 46 
India Rubber & Gutta Percha Miller, Kempster B...... ....... «<6 


Insulating Co............e+00- 10 Mitchell, W. E.G. ............. 45 
he ras Rubber & Insulated Wire į Monarch Electric Mfg. Co....... 17 
n -oancateateawe- E T 
Inventive Age Publishing Co..... 46 Moore, Alfred F..............-+. l 
Iron City Engineering Co........ 50 Morris Co., Elmer P.............. 48 
Morse, Frank W............. -- 45 
, J Muralt & Co........... 0.0 cece ee 51 
Jeffrey Mfg. Co. .............. .. 52 
Jessop & Sons, Wm........ ..... 21 N 


K > 
Kellogg Switchboard & Supply 
O E E EA Saaae Ue 
Kelly, John F., Engineering Co .. 50 


3 National Brake & Electric Co.... 


National Battery Co............. 
National Carbon Co............ 
National Conduit & Cable Co..... 


National India Rubber Co....... 


Keough Bros. & Co.............- 45 National Stamping & Elec. Wks.. 
Keystone Electrical Instrument Co. 3 National Water-Wheel Governor 
Kitfield, Edward H............. . 51 Ons sis See tems E sete eeee eens 
Klein & Sons, Mathias.......... 7 New England Butt Co... ..... 
Knowles & Broadnax............ 51 New England Engineering Co.... 
New Jersey Central R. R........ 
L ne T raw oH Conroe 
ew Yor 1G: CO neces. E 
La Fayette Electric Mfg. Co..---- 14 New York Cen. & Hud. Riv. R.K.. 49 
Leclanchë Batic Oe cece a New York Insulated Wire Co.... 1 
Leeds & Northrup Cot! g New York Telephone Cu......... 54 
Leffel & Co., James............. 23 
Leggett, W. F.............5 00. f O 
Locke Insulator Mfg. CO... esses 5 Okonite Co..... 0.0... 0 ce cee eee 1,11 
Lombard Governor Co........... 22 Olds Gas Power Co............. 9 
Lundin Electric & Machine Co.... 22 Oneida Community, Ltd......... : 
Lyndon, Lamar.............. . 51 Osburn Flexible Conduit Co..... 06 
Ostrander, W. R. & Co......... 54 
M Otto Gas Engine Works......... 46 
Machado & Roller............... 
Macon-Evans Varnish Co........ 28 P 
Manhattan Electrical Supply Co.. 48 Paiste Co., B. T.................. 28 


Marine Engine & Machine Co.... 47 
Maon Insulated Wire & Rubber 


Partrick, Carter & Wilkins Co.... 
Peru Electric Mfg. Co 


E E E E E 0 Phoenix Glass Co. ............... 1 
Marshall, Wm.......... 22... 46 Phelps Co...... TE EER 1 
McCandless & Co., U. W........ 48 Phillips, Eugene F..... ....... 01 
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plants in 


Water Wheel Governors 
95% of the high grade water power 


CANADA and SOUTH AMERICA 
are being governed by OUR 


machines. 


WRITE FOR PRINTED MATTER 
The Lombard Governor Co. 


the UNITED STATES, 


Ashland, Mass. 


= 


HIGH 
GRADE 


Boston, 
Mass, 


“ AMERICAN ” 
STORAGE CELLS ARE THE BEST 


fend for Descriptive Catalogue 
AMERICAN BATTERY COMPANY 


ELECTRICAL 
SPECIALTIES 


SEND FOR CATALOG 


THE LUNDIN ELECTR] 
“AND MACHINE CO. ý 


-== PAIR == 


McCORMICK 
TURBINES 


1400 H.-P., 400 R. P. M., 160 feet head, driv- 
ing generator in power plant of the Cascade 
Water, Power and Light Company, British 
Columbia, 


) LUNDIN 
N 


173 So. Clinton St., Chicago, li. 


ESTABLISHED 1889 


Heater. 


GREEN FUEL ECONOMIZER COMPANY 


Sole builders of the Green Fuel Economizer in the United States. Also 
Fans, Blowers and Exhausters, Steam Heating Coils and the Green Air 
Heating and Ventilating Apparatus. Send for Book “ER” on 
Fuel Economy and Fan Catal 


og. 


GREEN FUEL ECONOMIZER CO. MATTEAWAN, N. Y. 


EMERSON FANS 


FOR ALTERNATING CURRENT 
NEW 1906 DESK AND CEILING STYLES 


THE EMERSON ELECTRIC MFG. CO. - e 
EASTERN OFFICE AND WAREHOUSE, 196 LIBERȚY BT., New YORE Cirr 


Small Alternating and Direct-Current Power Motors 


Vol. 48—No. 26 


MANUFACTURERS 


Coatempleting establishing pleat, 
la the Wost shouid take advantage 
of a location on 


Chicago & North-Western Ry. 


whioh reaches the famous 


WATER POWERS, 
COAL FIELDS, 
IRON ORE RANGES, 
HARD AND SOFT 
LUMBER DISTRICTS, 
MINING DISTRICTS 
ef the West and Nerthwest, end 
efferds the best means ef transpor 
tation te the markoto of the werd. 
MARVIN HUCHITT, Jr. | E. D. eR:GHAM, 
Freight Trafic Manager, Gen‘! Freight Agent, 
GEO. BONNELL, 
fadustria i Agent. 


NW513 OHICAGO. 


= b> Ka 


EuN 


Garton-Daniels 


Make Very Good 


Lightning Arresters 


Catalogue 40-F Latest Issue 


Garton-Danicls Company 


Keokak, lows 


~ 


When Addressing Advertisers Piease 
Mention Thie Paper. 


Latest Catalogue now ready 
ST. LOUIS, MO. 
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A WATER WHEEL 
GOVERNOR 


must govern or It is worse than 
useless. Hundreds of our Com: 
pensating Governors are in suc 
cessful use on power and lighting 
plants. They must be good. 

Let us send you our catalogue 


WOODWARD GOVERNOR C0. 


656 Race St., ROCKFORD, ILL. 


Í =» EE o Á  , wets ee seine 
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The Sarco 
Pendant Switch 


Will take either reinforced or 
reguiar cord. Interchangeable 
bushing furnished with it. Im- 
possible to burn out on rated 
capacity. No side screws to 
get lost. Absolutely fool proof. 
No side buttons to break off. 
For Arc Lights—better than Ceil- 
Ing Switch, 1-4 the cost. 


THE SARCO CO. 


906 Sixth Ave.. New York 


SEND FOR NEW DISCOUNTS 


CUT FULL SIZE 
LIST PRICE, 80 CENTS 


THE ONLY MANUFACTURERS 
ON EARTH OF 
NAME PLATES EXCLUSIVELY 


Q n mam 
SEND FOR CATALOGUE AND PRICES. 
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REVIEW 23 


Have you tried the G. V. 
pipe cap for covering the out- 
door end of service pipe 
carrying any number of elec- 
tric wires? If not, write for 
sample, 


For sale by jobbers. 
Carried in stock 
from J-2 inch to 3 
inches. 


PAT. AUG. 1, 1908 
MANUFACTURED BY 


GILLETTE, VIBBER & CO. New London, Conn. 
HICH- 


BIJUR HS4 The Bijur Regulater 


is Simpie, Powerful and Sensitive. Accurately Cantrels 7 
Voltage. Maintains Close Regulation. the Booster 


GENERAL STORAGE BATTERY COMPANY 


Works: Boonton, N. J. General Offices: 42 Broadway, N. Y.. 


COMMUTATOR INSURANCE 


f That’s what we offer, for there’s no friction or wear 
with these brushes. 

Being 90% pure graphite insures low resistance, no 

sparking under varying load, longer wear and no greasing. 


\ SOIR, 


HOLMES >) BRE-GRAPHITA MEG OO 
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Phillips Insulated Wire Co. ...... 56 Safety Insulated Wire & Cable Co.. 10 


Phosphor-Bronze Smelting Co.... 48 St. Marys Incandescent Lamp 
Pignolet, Louis M.....-...-+---- 6 Ela E eek ETE E 17,48 

Platt Iron Works Co........----- 47 Samson Cordage Works........-- 
Prentiss Clock Improvement Co.. 46 Sangamo Electric Co........ c... 7 
Sarco Co.......essessssresese eeo 23 

Q Sawyer-Man Electric Co... ..- 
Queen & Co. Inc... ......-- -- 298 Schneider & Co., C. O.........--- 21 
Schott, W. H...... ee eee eee eens öl 
R Schwerdtle Stamp (0.......+-+-- 48 

Rail Joint Company........---- 13,48 Sears, Henry | eee 

Reed Electrical Cordage Co....... 9g Shelby Electric Co., .-..--.+++-- 

Reed. Warren B aa Bi Shelton Electric CO... eee eee er 
: e Shepherd Engineering Co........ 47 
Reisinger, Hugo..........-.++++- 12 Siggers & Siggers........---++++> 45 
Robbins & Myers Co..........-- 13 Simplex Electrical Co.........--- 1 
Robertson & S Teel. Simplex Electric Heating Co..... 46 
pases a a cat Rr Smith Company, 8. Morgan...... 22 
Roche Dry Battery Co., Wm..... Smith Storage Battery Co......... 46 
RochesterMachine Tool Wks..Ltd 46 ee ont OE na ee eet iù 

Rock Island Battery Co.......... 12 Southern Raltlway......-.-+--+-: 
Soe Splitdorf Laboratory... ... se... 48 
Roebling’s Sons Co., Jobn f maae. 08 Spr rue Electric Co.......-.2-+++. 28 
Roessler Hasslacher Chemical Co 48 Standard Chemical Co..........-- 6 
Rose Polytechnic Institute....... 46 Standard Electrical Mfg. Co...... 18 


onoo Tae aoo a N 


Francis’ weirs an 


GATEAGES. 


turbines are all fitted with our 


JAMES LEFFEL & CO 


S 
Standard Paint Co..........-..>- Wagner Electric Mfg. Cu......... 9 
Standard Underground Cable Co.. 1 Wanted .............see eeeeeeee 48 
Standard Varnish Works.......... 28 War Department...............-. 
Standard Vitrified Conduit Co.... Warren Electric & Specialty Co... 1 
Stanley-G. I. Electric Mfg. Co. ... Waterbury & Company.......... 56 
Stanley & Patterson eceen ee eee eee 6 Watertown Engine Co Seta a ele 
Stanton, Le Roy W........ Gipso öl Wesco Supply Co -oa 
Star Expansion Bolt Co.......... 21 PPI O RAA A ý 
Sterling Electrical Mfg. Co. .... Western Electric Co.............. 14 
Stewart Electric Co., Frank H... Westinghouse Electric & Maun- 
Stirling Consolidated Boiler Co... 951 facturing Co.............+.4-- 55 
Stow Manufacturing Co.......... Westinghouse Machine Co........ 55 
Bite. C eee Telephone 59 Weston Electrical Instrument Co.. 28 
Saat Howland Co: serasi sari i Wheeler Reflector Co ............ 21 
White & Co., J. G............... 51 
er Whitney Electrical Inst. Co...... l 
Technical Press Association...... 50 p 
Townsend, Fitzhugh... +... >.. 51 Willard Storage Battery Co...... 46 
Tray Plate Battery Co........... 45 Wirt Electric Co.............6--- 47 
Triumph Electric Co...........-- 46 Woodward Governor Co.......... 22 
Trumbull Electric Mfg.Co.... .. 9 
Vv Y 
Van Nostrand Company, D....... Yost Electric Mfg. Co..........+. 54 
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NIAGARA design, HORIZONTAL SHAFT TURBINES recently installed by us 


the large 
The ilustrata RIDE POWER TRANSMISSION CO., power station, Logan, Utah. Tests conducted by competent 


engineers developed as follows: 
H 


Speed H.-P. Generator Efficiency Turbine Efficiency 
4-2 400 PPN. 1038 95.20 per cent 73:39 per cent 
3-4 t6 6t 1329 96.50 66 66 aoe? 66 06 


96.70 ` 
the Horizontal Shaft Design, operating under equally 


y aled b other turbine of 
TIOR eta The ewe 7 AFTER TURBINES WERE INSTALLED, direct coupled to Gonera 
d formulæ for discharge w used. The original 


file 


ere test reports on at our offices. ere 
SAMSON BALANCED GATES. Note especially the UNIFORM SPEED AT ALL 


SPRINGFIELD, OHIO, U. S. A. 


e9 No. 309 Lagonda St. 


ELECTRICAL REVIEW 


Vol. 48—No, 2¢ 


Electric Current for 
Sparking engines, cherating 
wires, iee b Barentd 


i oe lied ch t b jie 
8 su ea e 
Edison” Cell. Inter- 
est technical information in 
our “ER,” sent 


Edison Manufacturing Company 
8 Lakeside N. d 


Ave. . Ge 
81 Union fa., New York abash Ave., Chieago 


804 
Clerkenwell Read, London, B, C. (2) 


ELECTRICAL amo omun 
INDUSTRIES i: 


OFFERED 


LOCATIONS 


WITH 


Satisfactery luducomeuts 
Favorablo Freight Rates 
Good Labor Couditions 
Hoalthful Communities 


ON THE LINES OF 


THE ILLINOIS CENTRAL R. R. 
-YAZOO & MISSISSIPPI 
VALLEY R. R. 


For full information and descriptive pam- 
phiet, address 


J. ©. CLAIR 
industrial Commissioner 
1 Park Row, CHICAGO, IL’. 


ie STRONGEST. LONGESD 
bh dal 
Eira rest RECUPERATIVES 


b / STANDARD OF QUAI 
;. PAR-EXCELLENC 


SPECIALLY PREPARED OR 
Swin GASOLINE ENGINE: 
ie "n TELEPHONE SER 


WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 


You read this announcement. 


There are many thousands who do 


likewise. 


Your advertisement in the ELECTRICAL 
Review will also be read. 


The representatives of all branches 
of electrical engineering read the 
ELECTRICAL REVIEW. 


a 


CLASSIFIED INDEX—(Oontinued from page 23) 


ADJUSTERS 
Morse, Frank W. 


Air-CoMPRESSORS 
Allis-Chalmers Co. 
Emerson Electric Mfg. Co 
National Electric Co. 
Platt [ron Works Co. 


ALARMS, BURGLAR 
Partrick, Carter & Wilkins Cu. 


ALARMS, Hiena AND Low 
Partrick, Carter & Wilkins Co. 


ALARMS FIRE 
Partrick, Carter & Wilkins Co. 


ALTERNATOR» 
Allis-Chalmers Co. 
Crocker- Wheeler Co. 
Fort Wayue Electric Works 
General Electric Co. 
National Electric Co, 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co 


ANCHORS, GUY 
Doubleday-Hil] Electrie Co. 


ANNU SCIATORS 
Doubleday ill Electric Co. 
Electric Appliance Co. 
Partrick, Carter & Wilkins 
Stanley & Patterson 
W.R Ostrander & Co. 
Wesco Supply Co. 

ARCHITECTURAL ENGINEERS 
Dodge & Day 

ASHESTOs 
Jobns-Manvilte Co., U. W. 


ATTACHMENT PLUG8 
Hubbell, Harvey 


BATTERY JARS 
Jobn Maddock & Bons 


BATTEXIES, PRIMARY 
Bunnell & Co., J. H. 
Burnley Battery Co. 
Doubleday-Till Electric Co. 
Eastern Carbon Works 
Edison Mfg. Co. 
Electric Motor & Equipment Co 
Empire State Dry Battery Co. 
French Battery Co. 
Gordon Battery Co. 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
Manhattan Electrical Supply Co. 
Rock Island Battery Co. 
Wesco Supply Co. 


BATTERIES, STORAGE 
American Battery Co. 
Chicago Pneumatic Tool Co. 
Doubleday-Hil) Electric Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storuge Battery Co. 
Hatch Accumulator Co. 
National Battery Co. 
New England Motor Co. 

Smith Storage Battery Co. 
Tray Plate Battery Co. 
Willard Storage Battery Co. 

BELLS 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins Co. 
Viaduct Mfg. Co. 

Wesco Supply Co. 

BELT DRESSING 
Dixon Crucible Co., Joseph 

BLOWERS 
Emerson Electric Mfg. Co. 
Green Fuel Economizer Co. 

BOILERS 
Babcock & Wilcox Co., The 
Morgan Smith Co., 8. 

Platt Iron Works Co. 
Stirling Consolidated Boiler Co. 


Westinghouse, Church, Kerr & Co. 


Bouts, EXPANSION AND TOGGLE 
Star Expansion Bolt Co. 


Books, TECHNICAL 
Electrical Review Pub. Co. 
Van Nostrand Co., D. 

BOOSTERS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
National Electric Co. 

BRIDGES 
American Bridge Co. 


Brinte RINes 
Barron & Co., Jas. 8. 


BrcsaEes, Dynamo. 
Eastern Carbon Works 
BrusHEs, Dyn\mo 
Holuses Fibre Graphite Co. 
Le Valley Vite Carbon Brush Co 
Wirt Electric Co. 
BcsBINnGs 
»Bossert Electric Construction Co 
CaBLE HANGERS 
Barron & Co., Jas. S. 
Johns-Manville Co , H. W. 
Standard Underground Cable Co 
CABLE MACHINERY 
Aiton Machine Co. 


CABLING MACHINES 
New England Butt Co. 

CAPS FOR PIPES 
Gillette, Vibber & Co. 

Car HEATERS, ELECTRIC 
Johns-Manville Co., H. W. 
Simplex Electric Heating Co. 

CARBONS 
Eastern Carbon Works 
National Carbon Co. 
Reisinger, Huyo 

CASTINGS 
National Electric Co. 

New England Butt Up. 
Phosphor-Bronze Smelting Co., Ltd 

CaTALOGUES 

W. F. Leggett 


CHAINS, FOR SUSPENDING ARC LAMPS 
Oneida Community, Ltd. 
CIRCUIT-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Fort Wavne Electric Work: 
Genera) Electric Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
CLEANERS, INCANDESCENT LAMPS 
Morse, Frank W. 


CLEATS ; 
Blake Signal & Mfg. Co. 


CLIMBERS 
Klein & Sons, Mathias 
CLOTHES LOCKERS 
Darby & Sons, Edward 
CLUSTERS 
Benjamin Electric Mfg. Co. 
Hubbel), Harvey 
I. P. Frink 
CoaL-HAaNDLING MACHINERY 
Jeffrey Mfg. Co., The 
CoaL MINING MACHINERY 
Allis-Chalmers Co. 
General pet a 
Jeffrey Mfg. Co., The 
Westin ghouse Electric & Mfg. Co. 


Cor.8, INDUCTION 
W. R. Ostrander & Co. 


COLORING COMPOUND 
Signaloid Chemical Works 


COMMUTATORS 
Homer Commutator Co. 
ComMUTATOR LUBRICANT 
Allen & Co, L. B. 
Atlantic Mfg. Co. 
Dixon Crucible Co., Jos. 
CONDENSERS, ELECTRIC 
Marshall, William 
CONDENSERS, STEAM 
Allis-Chalmers Co. 
Platt Iron Works Co. 
NDUITS 
O merican Circular Loom Co. 
A merican Saee a a 
rican Conduit Mfg. 0. 
aie Vitrified Conduit Co. 


Co., H. B. 
Deubleday. Hill Electric Co. 


t, G. M. 
Ral Conduit & Cable Co. 
Osburn Flexible Conduit Co. 
Sprague Electric Co. 
CONDUIT Fae ee 
0., 8. 
Ba oleday Hill Electric Co. 


(Continued on page 25) 
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No. 202 SWITCH WITH PLATE 
REMOVED 


ELECTRICAL REVIEW 


The Most Powerful Argument in the World 


Wouldn’t Sell a Poor Switch 


What’s the use trying to sell your customers an 
inferior line of switches because they ar- cheap 
Such policy only tends to produce dissatisfied cus- 
tomers and this means loss of future busine<s and 


No Argument Needed 


to Sell 


H & H and Hart 


Switches 


They sell on their merits and long-standing 
reputation for service, quality, durability 
and neatness of appearance—Catalog E. 92 t nion Place - Hartford, Conn. 


CONSTRUCTION 


New England ag neering Co. 
White & Co., J. G. 


CONSTRUCTION SUPPLIES 
Barron & Co., Jas. 8. 
Brady, T. B. 


CONTROLLERS 

Allis-Chalmers Co. 
} Bullock Electric Mfg. Co. 
Crocker-W heeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Supply Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 


CONVERTERS 
Cooper Hewitt Electric Co. 


CORD AND RoPE 
Reed Electrical Cordage Co. 
Samson Cordage Works 


Cross-A RMS, BRACKETS, PINS, TIES, 
CLIMBERS, Erc. 
Central Electric Co. 
Doubleday-Hill Electric Co. 
Klein & Son, Mathias 


CURRENT TaPs 
Hubbell, Harvey 


DIMMERS 
Cutler-Hammer Mfg. Co. 
Wirt Electric Co. 


Direct Motor DRIVE FoR PLANERS 
The Electric Controller & Supply Co. 


DRYING MACHINERY 
Aiton Machine Co. 
Devine, Joseph P. 


DYNAMOS AND MorTors 

Allis-Chalmers Co. ! 
Bullock Electric Mfg. Co. { 

Americav Enyiue Co. 
Burke Electric Co. 
C. & C. Electric Co. 
Central Electric Co. 
Century Electric Co. 
Crocker- Wheeler Co. 


reneat orders. 


What you want is the best switches 


—switches that last twice as lo g us imita- 
tions and protect your reputation as well. 


i 


HART ao HEGEMAN 


RAO 


— 


CLASSIFIED INDEX—( Continued from page 24) 


DyNaMos AND MOTORS. 


Dayton Electrical Mfg Co. 
Dayton Fan & Motor Co. 
Diehl Mfg. Co. 
Doubleday-Hill Electric Co. 
Eck Dynamo & Motor Works 
Electro Dynamic Co. 
Elektron Mig. Co. 
(lwell-Parker Electric Co. 


Emerson Electric Manufactming Co. 


Fort Wayne Electric Works 
General Electric Co. 

Jeffrey Mfg. Co. 

Muralt & Co. 

Nationa) Electric Co. 

New England Motor Co. 
Novelty Electric Co. 

Peerless Electric Co. 

Robbins & Myers Co. 

Sprague Electric Co. 
Stanley-G. I. Electric Mfg. Co. 
Stow Mfg. Co. 

Triumph Electric Co. 

Wagner Electric Mfg. Cv. 
Wesco Supply Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co 


ELECTRIC Arc WELDERS 


The Electric Controller & Supply Co. 


ELECTRIC COOKING APPARATUS 
Doubleday-Hill Electric Co. 
Simplex Electric Heating Co. 


ELECTRICAL DECORATIONS 
Doubleday-Hill Electric Co | 
Electric Motor & Equipment Co. 


ELECTRIC DRILLS, 
Chicago Pneumatic Tool Co. 


ELECTRIC LIGHTERS 
Stanley & Patterson 


ELECTRIC LOCOMOTIVES 
General Electric Co. 
Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co. 


ELECTRIC SOLDERING IRONS 
American Electrical Heater Co. 
Simplex Electrical Co. 
American Electrical Supply Co. 


ELECTRICAL SUPPLIES ` 


Barron & Co., Jas. 8. 
Bates, Putnam A. 

Central Electric Co. 
Chase-Shawmut Co, 
Doubleday-Hill Electric Co. 


Electrical Equipment & Supply Co. 


Electric Appliance Co. 

Electric Motor & Equipment Co. 

General Electric ¢ o. 

Lawrence Elcctric Co., F. D. 

Manhattan Electrical Supply Co. 

Novelty Electric Co. 

Paiste Co , H. T. 

Partrick, Carter & Wilkins. 

Sarco Co. 

Stanley & Patterson 

Stewart Electric Co., Frank H. 

Wesco Supply Co. 

Weston Electrical Instrument Co. 
ELECTROMAGNETS 

Devine, Jos. P. 

Splicdorf Laboratories 

nderhill, Chas. R. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELEVATING AND CONVEYING MACHIN- 


ERY 
Jeffrey Mfg. Co. 

ENGINES, Gas AND OIL 
Allis-Chalmers Co. 
American Diesel Engine Co. 
De La Vergne Machine Co. 
Olds Gas Power Co. 

Otto Gas Engine Works 
Shepherd Engineering Co. 
Watertown Engine Co. 
Westinghouse Machine Co. 

ENGINES, STKAM 
Allis-Chalmers Co. 
American Engine Co. 

Ball Engine Co. 

3uckeye Engine Co. 

Rochester Machine Too! Works 
Westinghouse Macbine Co. 

ENGINEERS AND CONTRACTORS 
Ahlm, C. E. F. 

Arnold Co., The 
Bates, Putnam A. 


(Continued on page 27) 
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ENGINEERS AND CONTRACTORS 


Bradley & Sons, Chas. 5. 
Byllesby & Co., H. M. 
Carichoff, E. R. 
Clement, Edward E. 
Corson, Wm. R.C. 
Darlington, F. W. 
Dodge & Day 
Fergus & Co., W. L. 
Foster, Horatio A. 
Hallberg, J. H. 
Hanchett, George T. 
Humphrey, Henry H. 
Iron City Engineering Co. 
Kelly Engincering Co., Jobn F. 
Kittield, Edward H. 
Knowles & Broadnax 
penon. Lamar 

ersbon, Ralph D. 
Muralt & Co. 
New England Engiueering Co 
Patrick Co., R. M. 
Scbott, W. H. 
Stanton, Le Roy W. 
Townsend, Fitzhugh 
White & Co., J. G. 
Wilmerding, C. H. 


Fans AND Fan Motors 


Bates & Bro. Co, D. L. 

Central Electric Co. 

Century Electric Co. 

Colonial Fan & Motor Co. 
Dayton Fan & Motor Co. 

Diehl Mfg. Co. 

Doubleday-Hill Electric Co. 
Electric Motor & Equipment Co. 
Emerson Electric Manufacturing Co. 
Fort Wayne Electric Works 
General Electric Co. 

Green Fuel Economizer Co. 
Hunter Fan & Motor Co. 

Peerless Electric Co. 

Robbins & Myers Co. 

Sprague Electric Co. 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co. 
Westinghouse Electric & Mfyz.Co. 
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G. E. Enclosed Fuses 


National Electric Code Standard 
Absolutely Safe Most Accurate 


201-400 Arp. 


- 


iT 


The Rolled Ribbon Enclosed Fuse 


The General Electric Company has brought out a new form of 
fusible element for fuses of 100 amperes and greater capacity at 
600 volts pressure. Fuses of this class are made of very thin | 
ribbon metal rolled on an asbestos core with a layer of asbestos 
ribbon in multiple, so that the fusible element is divided. Sections b 


at the center of the ribbon are cut out so as to insure the breaking | 
of the strip at the center when the fuse blows. L s ETNEN S =) nh 


New York Office: Principal Office : Sales Offices in 
44 Broad Street. Schenectady, N. Y. all Large Cities. 


ARE OF THE MULTI-POLAR FORM FROM 5 H.-P. UP 


THE STOW MULTI-SPEED MOTORS ARE 


NOT LARCER THAN STANDARD MOTORS OF THE SAME H.-P. AND 
MINIMUM SPEED A8 BUILT BY THE LEADING COMPANIES, WHILE THE 
RANCE OF SPEED THROUCH WHICH THEY CARRY THEIR FULL LOAD 
IS FOUR TIMES AS CREAT. THEY WiLL CARRY THEIR FULL LOAD AT 
ALL SPEEDS WITHIN THEIR RANCE WITHOUT SPARKING WITH AN 
EFFICIENCY PRACTICALLY AS HICH AT ONE SPEED AS ANOTHER. 
THESE RESULTS ARE ARRIVED AT WITHOUT USE OF RHEOSTATS OR 
CONTROLLERS, AND WITH ONLY ONE VOLTACE APPLIED. 


Bulit In open, semi-enclosed, and fully enclosed types. Specially 
adapted to driving individual machine tools. Send for our 
Bulletin No. 52 showing motors In operation. 


STOW MFC. CO., - - BINGHAMTON, N.Y. 


NEW YORK, 136 LIBERTY STREET Eng 
General European Agents, SELIC SONNENTHAL & CO., 85 Queen Victoria St., London, EnS 


hun 


HOLTZER-CABOT GENERATORS 


wili give you ENTIRE SATISFACTION 


C. Best of materials and workmanship. 

C. Equipped with self-contained platinum-pointed springs. 

C. Magnets are uniform, permanent and rust-proof. 

C. H-C Monogram on each magnet as a guarantee of quality. 
Specify H-C Generators—they are not liable to get out of order. 


Write for Pubiicatilons and Prices. 


CHICAGO OFFICE 


Kiepa EA GENERATOR E ARA The Holtzer -Cabot Electric Co. Baio Stresi 
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American Bridge Company 
of New York 


Structural Steel for Every Purpose 


Annual Capacity 700,000 Tons 


General Offices 


42 Broadway, NEW YORK 


FEED - WATER HEATERS AND PUR- 


FIERS 
Platt Iron Works Co. 


FLEXIBLE COUPLINGS FOR SHAFTS 


The Electric Controller & Supply Co. 


FIXTURES (ELECTRIC) 
Benjamin Electric Mfg. Co. 
Morse, Frank W. 


FLASHERS 
Advertising Mirrorgraph Co. 
Electric Motor & Equipment Co. 
Reynolds Dull Flasher Co. 

e Schneider & Co., C. O. 


FLEXIBLE SHAFTING 
Stow Mfg. Co. 


FuEL ECONOMIZERS 
Green Fuel Economizer Co. 


FusEs 
Chase-Shawmut Co. 
Chicago Fuse Wire & Mfg. Co. 
D & W Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Lawrence Electric Co., F. D. 
Fuse Biocks 
Peru Electric Mfg. Co. 
GEARs 
New Process Raw Hide Co. 


GENERATORS 
Allis-Chalmers Co. 
Bullock Electric Mfg. Co. 
Crocker-Wheeler Co. 


GLOBES, SHADES, Etc. 
Frink, I, P. 
Gillinder & Sons, Inc. 
Holophane Glass Co. 
Phoenix Glass Co. 
Wheeler Reflector Co. 
GRAPHITE 
Dixon Crucible Co., Jos. 


| [IFATING APPARATUS 


American Electric Heater Co. 


Chandelier Plug 


All Interchangeable 


Regular Chandelier, Side Wall and Flush 
No Exposed Contacts 


Write for Descriptive Literature 


Harvey Hubbell, Inc. 


Main Office: BRIDGEPORT, CONN. 
CHICAGO 


No Twisted Cord 


NEW YORK 


CLASSIFIED INDEX—(Oontinued from page 25) 


HEATING APPARATUS 
Simplex Electric Heater Co. 


tHoistina MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 


HYDRAULIC MACHINERY 
Aiton Machine Co. 
Allis-Chalmers Co, 


IMPREGNATING APPARATUS 
Devine, Joseph P. 


INSTRUMENTS 
American Instrument Co. 
Atwater-Kent Mfg. Co. 
Biddle, Jas. G. 
Bristol Co. 
Bullock Electric Mfg. Co. 
Cutter Electrical Mtg. Co. 
Dongan Instrument Co. 
Doubleday-Hill Electric Co. 
Duncan Electric Mfg. Co. 
Eldredge Electric Mi . Co. 
Fort Wayne Electric Works 
General Electric Co. 
Keystone Electrical Instrument Co. 
Leeds & Northrup Co. 
Machado & Roller 
National Stamping & Electric Works 
Pignolet, Louis M. 
Queen & Co., Inc. 
Sangamo Electric Co. 
Simplex Co. 
Stanley-G. I. Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Co. 


INSULATING MACHINERY 
Aiton Machine Co. 
American Insulating Machinery Co. 
New England Butt Co. 


INSULATORS AND INSULATING MATERIAL 
American Vulcanized Fibre Co. 
Doubleday-Hill Electric Co. 

Elm City Engineering Co. 


Dunton & Co., M. W. 
General Electric Co. 
Hemingray Glass Co. 
Johns-Manville Co., H. W. 
Locke Insulator Mfg. Co. 
Macon-Evans Varnish Co. 
Mitchell, W. E. G. 
Okonite Co. 

Standard Paint Co. 
Standard Underground Cable Co. 
Standard Varnish Co. 


[RIDIO PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 


[RON CASTINGS 
Aiton Machine Co. 


JUNCTION BOXES 


Bossert Electric Construction Co. 
D & W Fuse Co. 


Lamp GUARDS 
Morse, Frank W. 


Lamp-MaxkIne MACHINERY 
Dwyer Machine Co. 


LAMPS, ARC 
Adams-Bagnall Electric Co. 
American Arc Lamp Co. 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Fort Wayue Electric Works 
General Electric Co. 
Jandus Electric Co. 
Stanley-G. I. Electric Mfg. Co. 
Warner Arc Lamp Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LaMps, DECORATIVE 
Central Electric Co. 


Edison Deco.&Miniature Lamp Dept. 


Solar Electric Co. 


Lamps, ELECTRIC, Cooper HEWITT 
Cooper Hewitt Electric Co. 


(Continued en page 5%) 


HUBBELL 


Separable Attachment Plug = 
Made in Sixteen Styles 


LIGHTING PLANTS | 
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Side Wall Plug 


SAN FRANCISCO V 


INSULATORS AND INSULATING MATERIAL LAMPs, INCANDESCENT "E 


Banner Electric Co. 

Brilliant Electric Co. 

Buckeye Electric Co. ' 
Central Electric Co. E a oF 
Columbia Incandeseent Lanip Oo. ; 
Doubleday-Hill Electric Co. . 
Downward Light Electric Co. 
Dwyer Machine Co. mons 
Fort Wayne Electric Works ` 
General Electric Co. o 
New York & Ohio Co. 

Phelps Co. . 

St. Marys Incandescent Lamp Co, | 
Sawyer-Man Electric Co. áu 
Shelby Electric Co: 

Standard Electric Mfg, Ca... 
Sterling Electric Mfg. Ce. ~~" 
Warren Electric & Specialty Co. ` 
Wesco Supply Co. Be ask 
Western Electric Co. | © * 
Westinghouse Electric & Mfg. €o. 


pea 


0 ee wane a .-' 


aew or 


LıFTING MAGNETS 


The Electric Controller & Supply Co 


LIGHTNING ARRESTERS 


D & W Fuse Co. 

Garton-Daniels Co. 

General Electric Co. 

Stanley-G. I. Electric Mfg. Co. | 
Westinghouse Electric & Mfg. Co. 


Allis-Chalmers Co. : 
Crocker-Wheeler Co. 
Doubleday-Hill Electric Co 

. Fort Wayne Electric Werks 
General Electric Co. 
National Electric Co. 
Stanley & Patterson 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LUBRICATING COMPONENTS 


Atlantic Mfg. Co. 


MacHINE TooLs AND MACHINERY 


Allis-Chalmers Co. 
Jeffrey Mfg. Co. 
New England Butt Oo 


“q 
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resistance wires to specifica- 
tions; protective fuses for small 
currents; ignition fuses tor tor- 
“pedo and mining operations; 
special forms for wireless teleg- 
raphy; all.forms of electrical 
contacts 


following reasons: 
Perfection of design. 
Durability. 


Quiet running. 
> Attractive appearance, 


“An & N = 


all requirements. 


INSTRUMENTS 


The Queen Acme Portable Testing 
Set is an instrument widely used by 
Telephone, Electric Manufacturing 
and Electric Light and Power Com- 
panies for making the various tests 
lt might help 


SEEN 


they find necessary. 
you. Circular 366, with colored dia- 
This or 
any other of our numerous catalogues 


grams, gives all the details. 


sent free. 


Cable Testing Apparatus. Tachometers, Photometers 
Electrical and Scientific instruments 


QUEEN & CO., Inc.. paipear es 


PHOTOMETERS||K E S C 
for the Station, Laboratory. Eve ti ing Electrical 


Factory and Salesman 
(7 Types) 
Electrical Equipment & Supply Co. 
341 Second Ave., PITTSBURG, PA. 


DWYER MACHINE COMPANY 


LYNN, MASS. 


WA INSULATING BLACK 


A black, quick-drying protective varnish for Telephone, 
Telegraph, Electric Light and Signal Systems. 

Not affected by heat or cold. Resists water and never 
becomes brittle or cracks off. Adheres to wood or metal. 
Ask your dealer, or write 


STANDARD VARNISH WORKS 


NEW YORK 
7? CHICACO, LONDON 


LET EDISON LAMPS 
DO YOUR LIGHTING 


They cost less than 
all others in the end 


Over 25 Millions Annually Sold 


General Electric Company 


All Types and Varieties 
Regular Multiple Lamps 
Street Seri:s Lamps 

Miniature Lamps 


oe 


5 ~ E ~~“? 
Main Lamp Sales LOOK FOR THE 
| LABEL 


Office 
HARRISON, N. J. 


mh bi s 
Louis, | 

GOLD n fptja & al Centen- 

nial Exposition, Portland, Ore.—1906 


Sprague Electric @mpany 


LUNDELL ELECTRIC FANS For 1906 


Experience is a good teacher, and experience has taught the public to buy our fans for the 
Small consumption of current. 


Thoroughness of construction. 


Write for our new Catalogue No. 3126, which describes various types of Fans—sufficient to meet 


General Offices: 527-531 West 34th Street, New York = 
BRANCH OFFICES IN PRINCIPAL CITIES 


Vol. 48—No, 25 


BAKER & COMPANY, INC, 


C. 0. BAKER, Pres. c. W. PÉ o ad 
408-414 N. J. R. R. Ave., Newark, N. dJ. 


NEW*YORK OFFICE, 120 LIBERTY STREET 


RE 


Manufacturer of 


K ALAMOS INSULATED | | | 


GREEK FOR REED WIRES : 


Ask us to quote prices o 
on our annunciator wires p A 


THE REED ELECTRICAL CORDAGE CO., Inc. | | ` 
SYRACUSE, N. Y. ; 
ROBERT E. BENJAMIN, Secretary 


THOMAS S. REED, President 


ach: i id 
* j y í 

Paiste 4 O 

BL 

fastens to socket by being simply pushed into same. Bt 

proper solution of that troublesome cord-twisting. Brassi 
as double bushing for use with either Standard or Ri ped 

lamp cord. Write now for free sample and prices - | 


H. T. PAISTE CO., Philadelphia, Pè 


NEW YORK BOSTON 
“The Leading Specialty Manufacturers.” 


Cat. No. 401! 


ARMATURES AND FIELDS 


When treated with our Black en Insulating ovaya 
“ELECTROLAC” are unaffected by Oil or Water, consequen tly they 
remain permanently insulated. Send for Samples. 


MACON-EVANS VARNISH COMPANY i 
Pittsburgh, Pa. Chicago, 


WESTO 


Millivoltmeters, Voltameters 
Voltmeters, Ammeters 
Milammeters, Ohmmeters 
Portable Galvanometers 
Ground Detectors and 
Circuit Testers 
Our Portable Instruments are rec 
ognized as THE STANDARD the 
world over. Our STATION VOLT- 
METERS AND AMMETERS are 
unsurpassed in point of extreme ac- 
curacy and lowest consumption of 
energy 


AL INSTR 
CE ONC 


Lonpon Branca Audrey House, Ely Place, Holborn. 
Pars. Fraver-F H. Cadiot. 12 kue St, Georg 


BeKLIN— European Weston Electrical Instrum at DO.. Fale Ye . =a 
New York itre APAT At Street. el — 
er” 


Standard, Portable, Direct-Reading 


( 
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Ba V FE ‘ 


List of 
Electrical | 


Patents —_ 
Issued Last Week The reser pain Flux 


pecially reported for this journal by E. 8. If your dealer doesn't keep it send 


(S $ us his name and get a free sample 
Lars are parena Contes ol eas —no name, no sample. We also 

u as ganing ton Fe 10 cents each. } make soldering sticks. paste, sold- 
patent ma ering salts, Sun and Samson 

soldering sticks. 
ISSUED JUNE 19, 1906. adie tikea ge esa 
ve., 

$23,505 Electric system of tran-- New York: 97B Warren Hy 

mission; C. G. Burke, Brooklyn. 


N. Y. 

823,513 Safety system for operat- 
ing railroads; W. H. Dammond, De- 
troit, Mich. 

823.533 Electric light bracket; 
E. F. Hug, Elgin, Ore. 

823,566 Dynamo-electric ma- 
chinery; W. L. Waters, Milwau- 
kee, Wis. 

823,568 Commutator; W. L. Wa- 
ters, Milwaukee, Wis. 

823,579 - Transmitter support; S. 
A. Beyland, Elyria, Ohio. 


823,619 Composite electric lamp 


PATENTS 
TRADE-MARKS and 
COPYRIGHTS 


Send your business direct to Washington 
Saves time and iasures better service 


PERSONAL ATTENTION 


and prismatic glass reflector; O. A. | GUARANTEED ` 

Mygatt, New York, N. Y. ak 25 YEARS’ ACTIVE PRACTICE 
823.620-621 Illuminator; A i 

BY RE NEWT TOTI N T a E on the Failures of 
823,622 Composite shade for ar- ) ng ott $i j ; 

tificial lights; O. A. Mygatt, New 


York, N. Y. 


. 823,642 Collecting brush for elec- 
tric current generators and motors; 
O. Siebers, Dresden, Germany. 

823.646 Signaling system; J. B. 
Struble, Wilkensburg, Pa. 

823,647 Switch mechanism; H. 
A. Thomson, Shorelands, Scotland.. 


(Continued on page hG.) 


Siggers & Siggers 
PALINT LAWYERS 
Suite 20-25 WASHINGTON 
National Unice Bida. DC 


PATENTS 
PATENTS 


PATENTS—TRADE-MARKS 


James Hamilton, M.E., LL.B. 


Mem. Ax. Soc. I E.; AROC AN EN E 


M. E a tornali): LLB. (B. U w School): 
LATER LECTURER ON PATENTS e U. L. 8.) 
NRW YORK CITY . I Nassan Rireet 
WASHINGTON, D. C. - lean Mi Trust Ralidiag 
Write to or call at either office 


Save money and time 
by sending your 
matters to me 


TRADE-MARKS 
DESIGNS 
COPYRIGHTS 


6 6 a 
Our Mill and Factory Specialties 
“Morse” Adjustable Arm Fixtures. 
“ Morse“ Automatic Cord Adjuster. 
** Webster ` Lamp Adjuster. 
+ Never Break `“ Lamp Guards. 
_ “Combination `“ Tin Shades. 


FRANK W. MORSE 


ROOM 301, 116 BEDFORD STREET 
BOSTON, MASS. 


E. S. DUVALL 


Washington, D. C. 
LOAN & TRUST BUILDING 


Stops Slipping; Preserves the Belt 


That’s what results from the use of Dixon’s 
Solid Belt Dressing—get a sample 


Joseph Dixon Crucible Co., Jersey City, N. J: 


VOLT and AMPERE 


METERS: saeco 
®© ALTERNATING 


high-grade instruments. They are absolutely 
. Made by decurate and dust proof; fully guaranteed at 
‘ational Stam pin g reasonable prices, Write for catalogue No.44. 
E F ectri \\ orke National Stamping and Electric Works 
“Sy i c TL: 54-62 S. CLINTON ST., CHICAGO, ILL. 


B-S& Insulating Paints 


For General Electrical Purposes—on the market 


W. E. G. MITCHELL «+ 86 MAIDEN Lane, N. Y. CITY 


We also manufacture Various Grades of Insulating Compounds for Special Purposes 


e location of our new yard makes it easier to secure 
cars, thus facilitating prompt shipment. 

In many cases poles can be ship by car-ferry, maki 
sible a great saving in cases of shipment to Bastern | Sepp 

We are wholesalers exclusively, shipping in car lo ate 


ROON Heo 


' Y r E Hi 
Phbheapbisphibi 
peL ‘a AME 


rarheers 


s$ 


i 


BELL 


Beparabie Attachment Piug 


Ne Twisted Cord No Exposed Contacte 
sme fE n Tep > } All Intersbangeable 


Send for Folder Number 15 


HARVEY HUBBELL, lnc., Main Office, BRIDGEPORT, CONN. 
NÉW YORK CHICAGO BAN FRANCISCO 


for twenty-five years 


Kellogg Wit Cedar Poles 


The poles we handle are all carefully selected, and are 
the best grade of stock. 
All shipments are prompt, subject only to car supply. 
In addition to the several 7e s we have had in 
we wish to call your ipa on 
Escanaba, 
ulsition of thie Te yard enables us to ship po 
by all ra Parone or by the lake routes, thereby enabling en 


to our new yard which is 


best delivered prices. 


Write ue fer delive 


Cz=mEr HEY BOW EWEG 


KELLOGG SWITCHBOARD & SUPPLY CO. 


CHICAGO, ILL. 


CHicaco Epison Company 


REPAIR SHOPS 


76 MARKET STREET, CHICAGO. TELEPHONE, main 1280 


FIRST-CLASS EQUIPMENT 


THROUGHOUT 


DYNAMOS, ARMATURES, MOTORS, ARC LAMPS, INSTRUMENTS 
High-Grade Machina W ie of all kinds. Correspondence Solicited 


TRAY PLATE STORAGE BATTERY 


The Simplest. most Durable and best Storage Battery made for 
Central Stations, Lighting and Power Plants. Isolated Plants, etc. 


Send for Details 


TRAY PLATE BATTERY COMPANY 
6 FREDERICK ST., BINGHAMTON, N. Y. 


NEW YORK, 39 CORTLANDT ST. 


KEOUGH 


Cord Grip 


permits the use of 


LARGEST SIZE. 


REINFORCED CORD 


with 


a IN. SOCKET 


WRITE FOR PRICE 


KEOUGH BROS. & CO. 


79 NORTH ST., BOSTON 


Edam. na A 


| 
. i | 
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PATENTS. l SIZES 1g, 1, 2, 3, 4. . P 
(Continued from page 45.) WILLARD 5 and 8 H.P. on The Acme Engine 
823,648 Railway signaling; Ei. k z one hundred pounds 
H. Thullen, Edgewood, Pa. STORAGE BATTERIES Moan preemie. nee — 
50 Apparatus for the elec- ates furnished Rochester Machine 
823,6 pp i WILLARD STORAGE BATTERY CO meet the require- 
trolysis UE WRR; e o Varene er CLEVELAND, ONID ments of any build Tool Works, Limited l 
LAOI SEROSA: ; of dynamo. Will run Rochester, N. Y., U.S. A. 
823,668 Alarm signal for rail- smooth’ and steady 
ways; R. W. Cleary, Maryborough, at any speed from 
Ireland. to revolution 
823,671 Electric water purifier; SUBSCRIBE POR THE per minute, Gov- 
A, E. Dietrich, Washington, D. ©. © ernor regu ates to 
823,724 Electrical receptacle and Inventive Age aday ar oe no 
plug; J. C. Hatzell, New York, N. Y. ONR DOLLAR A YEAR sg He Caraloete, 
823,758 Supporting arm for tele- Contains index of all patents issued each 
phone transmitters; S. A. Beyland, | week, and other useful information. Ad- 
ia, Ohio dress INVENTIVE AGE PUBLISHING CO., 
mare, National Union Bldg., Washington, D. C. | 
823.763 Telephone relay; E. E. T RY TIME CHECKS ; 
Clement, Washington, D. C. FAC 0 
823.768 Telephone transmitter; ay : 
} ' j j y are being used more an 
We W. Doan, SA gece ias FLEGTRIG CONDENSERS more. Write for our pamphlet, 
823,774 Electric sign; W. Glerth, “ Time Checks, and Their Use.” 
Newark, N. J. WM. MARSHALL, Manufacturer . m 
823,811 Automatic circuit-māk- : American Railway Supply Co. 
; rice for auto- . 
ee Oe at ae Gs Riker, Standards a Specialty Address Department §., 24 Park Place, N. Y. 
Bridgeport, Ct. 709 Lexington Ave., New York 
823,822 Carrier system; J. A. 
Suerth, Chicago, Ill. 
823,886 Telephone; T. J. Merry- 
man, Lincoln, Neb. ALTERNATING CURRENT l ë 99 
823.912 Insulator; August Biele, MOTORS 66 
New Haven, Mo. AND ou ern i hy 
823.958 Electric arc lamp; E. J. CEILING FANS 
Murphy, Rugby, England. wro sy 
823,968-969 Electric locomotive; [ita hav LAM ANLA A Southern Monthly Indus- 
E. D. Priest, Schenectady, N. Y. Se trial and Electrical Journal 
893.973 Induction coil; S. H. 
Sauve, Spokane, Wash. í 
324.003 Wireless telegraph sys- KENT. POCKET METERS Published at GREENSBORO, NORTH CAROLINA 
tinued on page 48.) Accuracy Guaranteed 
ue JAYE 4O. 7 a volta: è . . e 2 
vee 030 amperes, Price 96 00 The only journal of its kind published in the South, 
Volt Meters: 0-0" volts. and as an advertising medium for those wien 
ters "0-20 amperes, Price reach all the industries, this journal is unexce 
.00. 0-30 amperes, ce 
$4.00. 
Aite Works. SUBSCRIPTION PRICE, $1.50 PER YEAR 
TRIUMPH snr a rs : 


> PHILADELPHIA, PA. 


MOTORS 


THE BRADY MAST ARMS 


T. H. BRADY, New Britain, Conn., U. 8. A. 
MANUFACTURER OF 
Mast Arms, Pole and Swing- 
ing Hoods,House Brackets 
and other specialties for 
construction work 
Catalogue and Prices Furnished on Application 


FOR SPEED 
CONTROL 


The Naugatuck News, Naugatuck, 
Conun., writing for supplies incidentally 
remarks: ‘‘The engine has been a fine 
one, in fact the best investment we ever 
made.” Surely a splendid tribute to pay 
to a piece of machinery. ‘*Otto’’ design, 
““Otto’’ materials and ‘Otto’ workman- 
ship combine to make “Otto” excellence. 
“Otto” engines can never be “cheap 
yet`are always the CHEAPEST. 


a ee eS ee ee 
ROSE POLYTECHNIC INSTITUTE 
Terre Haute, Ind. A College of Engineering. 
Mechanical, Electrical and Civil Engineering, 


Chemistry and Architecture. Extensive shops. 
A TERIES Laboratory equipment, modern. Expenses low. 
For Catalogue and Profesional Register of Alum- 


ni, address C, L. MEES, Pres. 


The Smith Storage Battery Co MICHIGAN COLLEGE OF MINES 


° 
F. W. McNair, President o0 GAS ENGINE WORKS, Phila, Pa. 
ZOAR, OHIO Located in Lake Superior District Mines and 


mills accessible for practice. For Year Book and 
Record of Graduates, apply to President or 
Secretary, Houghton, Micoigan, 


60-DAY CLOCKS 


= 


HE WORLD 


Electric Heating 
Apparatus 


OF EVERY DESCRIPTION 


The Prentiss Clock is the 
_ = only 60-day clock manufac- 
> tured inthe world and keeps 
perfect time throughout its 
long run. By its use you 
are always assured of the 
correct time and date with 
a minimum amount of at- 
tention on your part. 

Also Frying-Pan, Tile, Pro- 
gram, Electric, Synchro- 
nized and *" Approved” 
Watchman’s Clocks. 

Send for Catalogue No. 206. 


The Prentiss Clock 
Improvement Co. 
Dept. 20, 49 Dey Street, New York City 


“Unit” Enamel Rheostats 


THE SIMPLEX ELECTRIC 
HEATING COMPANY 


CAMBRIDGEPORT MASS. 


June 30, 1906 


AUTOMATIC ELECTRIC 
and and 
CORLISS POWER SERVICE 


188 


Our reputation for buliding a high-grade engine in the past 
is fully sustained by our product to-day, which Is superior in 
workmanship, material and design to anything we have ever 
put on the market. 


ii fr Endurance, Close 
Regulation and Reliability 


are features that have been developed 
to the highest degree in 


Shepherd Engines 


thus making them particularly desirable 
to install for 


Railway Lighting and 
Power Station Work 


Shepherd Engineering Co. 


Franklin, Pa. 


THE PLATT IRON WORKS CO. 


DAYTON, OHIO, and All Large Cities 
Successor to the 
STILWELL-BIERCE & SMITH-VAILE COMPANY 


Builder of Pumping Machinery, Water Wheels, Oil Mill 
Machinery, Rendering Apparatus, Air Compressors, 
Feed Water Heaters and Purifier-, Condensers 


AND ALL STEAM POWER PLANT APPARATUS 


THE AMERICAN-BALL DUPLEX COMPOUND 
Compact and powerful. High economy and efficlency. 
Close speed regulation. 24~hour-a-day reliability. 

It will pay you to investigate. Valuable catalogue free on request. 


AMERICAN ENGINE CO., 48 „Raritan Avenue 


? Bound Brook, 


ELECTRICAL REVIEW 


NOT IN THE TRUST 


HIGH GRADE ELEVATORS 
HIGH CLASS INSTALLATIONS 


PASSEHGER FREIGHT SIDEWALK 
ELECTRIC HYDRAULIC 


AUTOMATIC RESIDENCE PLUNGERS 
ELEVATORS HORIZONTAL CYLINDERS 
AUTO-DUMBWAITERS VERTICAL CYLINDERS 


MARINE ENGINE ano MACHINE CO. 


SALES OFFICE: WORKS: 


126 LIBERTY ST., N. Y. C. HARRISON, N.J. 


CORRESPONDENCE SOLICITED 


WIRT RHEOSTATS 


THE RECOGNIZED STANDARD 


THE WIRT ELECTRIC CO., INC. 


PHILADELPHIA 


NEW YORK CHICAGO 


POWER COSTS 
GUARANTEED 


C With fuel or crude 
oil at 3% cents a gal- 
lon we will guarantee 
under bond that the 
Ih cost of power with the 
Diesel Oil Engine in 
the purchaser's hands, 
doing purchaser's 
work, shall not exceed 3314 cents per 100 Brake 
horse-power hours at half load and 28 cents per 
100 Brake horse-power hours at full load ! 


@.No steam engine, steam turbine, gas or 
other oil engine can even approach under test 
the absolute efficiency which we will guarantee ! 


Qt will pay you to investigate. Write for 
our new complete catalogue. 


American Oiesel Engine Ge. 


Iii BROADWAY, NEW YORK CITY 
Western Office, Traction Bidg., Indianapolis, ind. 
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PATENTS. 
NCANDESCENT LAMP SALESMEN ATLANT 
FOF » hi ro INSULATED WIRE AND CABLE 
(Continued from page 46.) WANTED. Experienced men who can Co. 

tem: Lee de Forest, New York, command trade. Address stating experi- WIRES AND CABLES 
N y ence, salary and territory wanted; to right MARIN AHRI DAR 
i 904 015 Thermoelectric couple; men will pay salary, commission or both. FOR SUB rs ae = al GROUND AND 

S24, D > eC y NT 
H. E. Heath, Liy nn, Mass. St. Marys Incandescent Lamp Co. FAOTORY 180 LIBERTY STREET 

294021 Receptacle for electric St. Marys, Elk County. lenn. STAMFORD, CONN. NEW YORK OITY 
lamps; P. H. Jaehnig, Newark, 
N. J. 

94028 Telegraphic sending de- W ANTED—Draftsmen 
vice: Isadore Kitsee, Philadelphia, j ro 
Pa We have positions now open 

994029 Transmitting key for for draftsmen. Call or address a = 
telegraph circuits; Isadore Kitsee, , EXPERIMENTAL WORK AND ENGINEERING 
Philadelphia, Pa. Western Electric Company OF STRICTLY HIGH-CLASS NATURE 

= aa «gk H x Lik 

824,030 Telephony; Isadore Kit- cna We have a modern machine shop at your disposal and wil! 

see, Philadelphia, Pa. guarantee satisfactory service. 
‘ y = : : son Reet wie We will send a representative to sec you on receipt of your 

894031 Telegraphic transmitting padnwes. 
tube: Isadore Kitsee, Philadelphia, VV AN TED <a =e ee 
Pa. Thoroughly capable man acquainted with 17-27 Vandewater Street, 
"9089. T yny; Isadore Kit- all details relative to manufacture of In- SPLITDORF LABORATORY, NEW YORK, N. Y. 

824.032 Telephony, Isadore Kl sulated wire. Must be familiar with rub- 
See, Philadelphia, Pa. ber compounds required for the purpose. 

894046 Electromagnet; C. F Address INSULATE 
Sturts, San Francisco, Cal. Care CHESMAN, TEMPLE COURT, Battery Brand 

$24,048 Insulated coil for elec- NEW YORK. SAL AMMONIAC 
trical apparatus and process of JA oon P ~ -A 
making the same; L. Thomson, BLUES rONe 
Swampscott, Mass. CHLORIDE OF ZINC 


824.054 Electric time switch; A. 
B. Zierleyn, Grand Rapids, Mich. 

894055 Insulator; H. M. Acly, 
Pittsfield, Mass. 

824.079 Electric organ action; 
C. J. Landin, Boston, Mass. 


WANTED-— Electrical Machinists. Pay 
from $2.80 to $4.00 per diem. Apply to 
Office of Board of Labor Employment, 
Navy Yard, Brooklyn, N. Y. 


THE SCHWERDTLE STAMP CO., 


ry rs 
a TEELSTA 
T X EALS -MAC i 


if L 
{E BRIDGEPORT, CONN. 


WOOD PINS—100,000 IN 
STOCK 


These pins are the best ever pro- 
duced. Prices are satisfactory. 


ELMER P. MORRIS CO. 
51 Dey St., New York 


EMPIRE 


MINIATURE 


LAMPS 


send for Circular 


WEW YORK 


WANTED 


Two first-class energetic salesmen. 
Men with credentials, a thorough 
knowledge of lighting supply business 
as to material and selling prices, can 
effect permanent lucrative connections 
one for Pittsburg city aud one for north- 
western Pennsylvania, western New 
York and eastern Obio. Applicant; 
state concisely experience, reference 
and salarv required. Address No. 129, 
care ELECTRICAL Review, New York. 


tor testing dry celia, use the 


Eldredge Battery Ammeter 


0 to 30 Amperes 
Indicates in any position and 


in either direction of current. 

Connecting cord can be 

quickly deiached if broken, 

and a new one cunnected. 

T'rice $3.50. 

Eldredge Electric Mfg. Co. 

3 Post Office Square 

Springfield, Nac. 1 


WINDING MACHINERY 


FOR INSULATING WIRE.. 


American Insulating Machinery Co. 


N. W. Cor. Hancock and Oxford Streets 
PHIL-DELPHIA, PA. 


TUERK FANS 


(Alternating Current, Ceiling) 


HUNTER FAN & MOTCR OC. 


FULTON. N. Y., U. $. A. 


E. B. LATHAM & CO., General Agents, 
w Vesev St.. New York City. 


AIR COMPRESSORS 


Send for our Catalogue and learn why 
we decided to build them ourselves. 


CHICAGO PNEUMATIC TOOL COMPANY 


NEW YORK—CHICAGO 


NEW YORK 


Fused and Granular 


The Roessler & Hasslacher Chemical Company 
100 William Street, New York 


REG TRADE MARKS | THE PHOSPHOR BRONZE SMELTING CO. [IMITED, 
2200 WASHINGTON AVE.PHILADELPHIA. 


“ELEPHANT BRAND PHOSPHOR-BRONZE | 


—INGOTS.CASTINGS.WIRE,ROOS,SHEETS,eTCc. 

— DELTA ME TAL— 
CASTINGS. STAMPINGS ano FORGINGS. 
ORIGINAL ano Sore MAKERSINTHE U.S. 


ee, -| 2 ; 
PD te OP ORE 


ne DE LTA 


THE RAIL JOINT COMPANY 


General Offices 


29 West 34th St., New York City 


MAKERS OF 


Continuous, Weber and Wolhaupter Rail Joints 


PROTECTED BY UNITED STATES PATENTS 
Over 25,000 Miles in Use. Catalogues at all Selling Agencies 


' is 


BRANCH SELLING AGENCIES 


Bldg. Chicago, Ill, Monadnock Bldg. New York, N.Y., 29 W. Mth 8t. 
ore, Bd. Union Tr’st Bldg. Cincinnati, Ò.. int Rat. Bk Bldg. New Orleans. La., Hennen Bldg. 

tilana, Ore, Mar ver. Colo., Equitadie ov cul, Minn., Pioneer Press Bidg. 
Troy. N. Y., Burden Ave. 


Atlanta, Ga.. Eng. Am. 
Bailtim 


Manhattan Flush Receptacle 


leaudstrong. Plus acd body 
Ot receptacle of best vitrified 
reelain. Spring attachment. 
holds doors open or closed under 
tension. Extra large contact 
area. Phosphor bronze contacts. 
This device Us underwriters re- 
uirements, auc gives oo 
sfaction wherever TF: 
M atalok No. 6530, Receptacle 
Catalog No. 6582. Plug only. 
Catalog No. 21, 7 pages, no 
ready. 


Our New York iocation is at 
17 lark Place. 


" MANHATTAN ELECTRICAL SUPPLY COMPANY 


Makers and Jobbera of Electrical Supplies : 
CHICAGO JERSEY CIT 


— P e e m 
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THROW AWAY 


GREATER PART 


THE 


ADIRONDACK 
MOUNTAINS 


Are now about the most central of all the 
great resorts. They have through Pullman 
sleeping cars from New York, Philadelphia, 

| Boston, Buffalo and Niagara Falls via the 


| NEW YORK 


(ENTRAL 
l LINES 


“AMERICA’S CREATEST RAILROAD” 


A night’s ride takes you from any of these 
places to the center of the mountains in time for 
breakfast next morning. 


For a copy of ‘‘The Adirondack Mountains and How to 
Reach Them,” which is No. 20 of the New York Central Lines 
“ Four-Track Series,” containing a fine map of the Adirondack 
Mountains and adjacent territory, with useful information in 
regard to hotels, camps, lakes, rivers, etc., send a two-cent stamp 
to George H. Daniels, Manager General Advertising Department, 
| Room 80 F, Grand Central Station, New York. 


C. F. DALY, Passenger Trafic Manager, New York, 


ELECTRICAL REVIEW 


|WHY 


OF YOUR COAL 
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YOU CAN SELLIT FOR THREE 
TIMES ITS COST BY INSTAL- 
LING OUR SYSTEM OF EX- 
HAUST STEAM HEATING 


The following points should be worthy 
of your consideration 


Saving in Cost of Labor 

Saving in Cost of Fuel 

Reduced Cost of Fire Insurance 
Reduced Cost of Boiler Insurance 


INCREASED PROFITS 


Let Us Tell You About Them 


AMERICAN DISTRICT STEAM CO. 


Main Offices: 
LOCKPORT, N. Y. 


Western Offices: 
MONADNOCK BLDG., CHICAGO 


This Saves 1/5 
Your Power Gest 


. 1 ae moa facturers. owners 
eee Me of buildings, lighting, pumping or 
ieee] Me irrigation plants, can save M the 
ij ae ` power cost by using our Pintsch Gas 
I iii | pafi Producer Plant and Olds Gas Engine. 
a It is being done to-day in many 
a : k z ~ laces in the United States. and 
intsch, the inventor, has been doing 

so for seven years in Germany. The figures for installing our 


Pintsch Producor Plant and 
Olds Gas Engine — 


| in place of what you are now using. will be given without cost to you, if you will 
H supply us with the necessary data to figure on. 

Our Pintsch Gas Producer has features none other has. It is reliable (we 
guarantee this), it is tacked by six years of success and in connection with the 
F famous Olds Gas Engine isa power plant that quickly pays for itself iu what it saves. 
| Read what this firm says; 


| 
| 


Norway, Me., March 27, 1906. 
ROBERT W. HART, Esq., 
N. E. Office Olds Gas Power Co., Boston, Maas. 
| Dear Sir :—In regard to the gas pumping plant lately put in by your company for our Water 
Company, it ix proving a great saving to us on fuel. We were uning with our steam plant, at the 
9 | time we put in our new plent last Nov., from 1‘; to 1 tons of coal in 24 hours to do our pumping, 
and we now do the same amount of pumping with less than 500 Ibs. for 24 hours, including 
i| banking. The coal we use costs tess per ton than that used with our steam plant. 
I will say right here that the coal we are using is very poor coal, and with good coal, we 
should use less. Our tests come under your guar- 
i antee, and the plant proves very ~atisfactory to us 
E . rofar. Yours erp certs. 
S. D, ANDREWS, Pres.. 
g) Rorway Water Co. 


fi Please ask us to send you our Booklet 
H: ‘‘How to Save Half Your Power 
Cost.” 


Olds Gas Power 
Company 


} Lansing, 
| Mich. 
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CONTRACTORS 
SPECIAL 
INTERESTS 


ELECTRICAL 
MECHANICAL 
CONSULTING 


J. H. HALLBERG 


CONSULTING ENGINEER 


Electric Light, Power and Railway 

Plants—Suggestions to Secure Econ- 

omy, Specifications, Examinations 
and Reports. 


45 BROADWAY New York 
Long-Distance Telephone 4578 Broad 


C. E. F. AHLM 


Consulting, Electrical and Mechanical 
Engineer 


Designs and Specifications 


Expert in the Design of 
Lifting Magnets 


614-615 Caxton Bidg., Cleveland, 0. 


| F. W. Darlington 


MEM. A. I. E. E. 


CONSULTING ELECTRICAL AND 

| MECHANICAL ENGINEER 
| 1120 Real Estate Trust Bldg. Philadelphia, Pa. 
| Expert Testimony, Estimates, Plans, Specifi- 
ons, and Superintendence, Electric Rail- 


cation 
| A mg Electric Power, Electric Light, Steam 
Ants. 


H. M. BYLLESBY & CO. 


(Incorporated) 


ENGINEERS 


AMERICAN TRUST BLDG. 
CHICAGO., ILL. 


| THE ARNOLD COMPANY DODGE & DAY 


ENGINEERS 
Mechanical, Electrical, Architectural 


E. R. Carichoff, M. A. 


M. AM. INST. &. E. 


GEO. T. HANCHETT, 


7 7 
| Se E UGTORS SPECIALITIES Philadelphia, Penn. CONSULTING anp 
£ = Electric Elevators and Motor Control P ELECTRICAL ENGINEER. 


Layout, construction and equipment of 


| ELECTRICAL—CIVIL—MECHANICAL 
| industrial (establishments. 
18r La Salle Street | 


CHICAGO 


Inventions and Patent Cases 


Send for Our New Bulletin 175 
"A MODERN INDUSTRIAL PLANT” 


20 BROAD STREET, NEW YORK 114 Liserty Street, New Yorn. 


| W.S. Barstow & Company EDWARD É. CLEME NID V.L. Fergus & Co. 


HENRY H. HUMPHREY 


4 ` Expert Opinions, Testimony in Court CONSULTING ne 
ENGIN EERS Cases, Reports onValidity and infringe- ne Central Lighting Stations 
te -IAA ne, Pee E ment, Perfecting and Developing 0 In- tLEC AL ENGINE Electric Power Transmission 
56 Pine Street New York ventions. Patents and Patent Causes. | 
woe Rnilding. Portl: ET OFFICE 1509 Fisher Building, CHICAGO SUTTE 1805, CHEMICALBLDG., ST, Lovis 
| Failing Building, } ortland, Oregon | McGILL BUILDING, WASHINGTON, D. C. | j , 
WM. R.C. HORATIO A. FOSTER 
M. R. C. CORSON iron City Engineering Company 
CONSULTING ENGINEER Electrical Engineer 
PUTN A M A . BAT ES Plans, specifications, superintendence of a CONTRACTING ELECTRICAL 
factory, power and lighting installations. Consultation and reports upon new ENGINEERS 
pe ey renee ground strcturen. ish es — proasta, Inveriiens of lighting, Power and Light Installations 
ELECTRICAL ENGIN EER ilectrio oes esign. railway and power properties, 
OP + shes Laboratory tests and experi- 650 BULLITT BUILDING : Bell L. D. Tel. 1599 Court 
42 Broaoway, NEW YORK CITY PHILADELPHIA, PA. Prick Bldg. Pittsburg, Pa. 


26 PEARL ST., HARTFORD, CT. 


~~ eee eS AA 


CHAS. 8. BRADLEY ALONZO B. BRADLEY, E, E. 
WALTER E. F. BRADLEY, E. E. 


CHARLES S. BRADLEY & SONS 
Consulting Engineers 


ELECTRICAL ENGINEERING ELECTRO-CHEMISTRY 
GENERAL EXPERTING 


41 Park Row NEW YORK 


Electrical Review Publishing Co. f ' Nenten co. 


13 Park Row, New York Consulting and Contracting Engineers 
149 BROADWAY, New YORK 
'Phone-7259 Cortlandt 


We will mail, postage prepaid, any scientific book published 
| on receipt of price 


Che Engineering Press 


Tadex Review 
Publishes the résumés of all artl- 
cles appearing in the electrical 
and other engineering papers the 


world over. 
If you want articles on any 


subject, you should consult it. 
PUBLISHED MONTHLY 


eee) i | Single copy, 1/-; yearly 
—— ORAL es or NTS gubscription, 10/6. 


. | Technical Press iss 
Ib as a: i 


The important question is not ‘‘Who manufactures the supplies?” but 
20, rue de la Chancell 


: This package 


which have been tested byo 


i “Do they conform to specitications? ” 


| ELECTRICAL TESTING LABORATORIES, °° Res Yonenn y. ~e russels 
ee ee 9 ’ 
| 66 pe 99 
: nti crumnulator 
| RELIABLE National Battery Company granon orrioss 
FOR STREET RAILWAYS, CENTRAL ELECTRIC STORAGE BATTERIES NEW YORK CHICAGO 
STATIONS, TELEPHONES, ETC. BUFFA LO, N. V. : 


June 30, 1906 


ELECTRICAL 
MECHANICAL 
CONSULTING 


EDWARD H. KITFIELD 
MECHANICAL ENGINEER 
63 STATE ST., BOSTON 


Electric Lighting and Street Railway 
Power Stations and Buildings 


KNOWLES and BROADNAX 
INDUSTRIAL ENGINEERS 


ists on Testing & Remodelling 
Power, Light and Heat Installations. 
Centrai Stations and Systems of Dis- 
tribution designed and Installations 
and Operation Supervised. Gas En 
gine and Producer Power Systems. 


101 World Building, New York. 


ELECTRICAL REVIEW 


SAMUBL G. McMEEN 


DIRECTORY or ENGINEERS 


KBMPSTER B. MILLER 


McMEEN & MILLER 


TELEPHONE ENGINEERS 


Complete Pians, Special Reports 
Laboratory Certificates, Telephone Patents Solicited 


1484 to 1457 Monadnock Block 


MURALT 8 CO. 


CONSULTING AND 
CONTRACTING ENGINEERS 


25 Pine Street New York 


Complete Electrie Plants. Alternat- 
ing-Current Systems a Specialty 


- - CHICAGO, ILLINOIS 


Warren B. Reed 


Consulting Engineer 


Lighting Plants, Power Planta, Street Railroads 


Estimates, Inspect! 

1013 Hibernia Bank Building 
Long Distance 'Phene Main $75 

NEW ORLEANS, U. S.A. 


CONTRACTORS 
SPECIAL 
INTERESTS 


LE ROY W. STANTON 


CONSULTING 
TELEPHONE ENGINEER 


Plans, S tions and Su on 
of REN PEEP: vompete elephone 
Plants. S Reports on Tele- 
phone Properties and Apparatus. 


411 Eiectrieal Building, Cleveland, Obio. 


FITZHUGH TOWNSEND 


ELECTRICAL ENGINEER 


Electrical Designs and Calculations, 
Investigation and Development of In. 


ventions, Electrical Enterprises, 
and Measurements. 


4 Broapway and 


117Tu St. & AMSTERDAM N. Y. Crry 
AVE. 


LAMAR LYNDON, J. G. WHITE & COMPANY 


INCORPORATED 


W. H. SCHOTT 


New England Engineering Co. 


CONSULTING sits’ Banga Warsnacey ENGINEER ENGINEERS CONTRACTORS 
3 43-49 Exchange Place, 41-43 Wall Street 
a BESGINSAL Ea ane New York Conn 1100 to 1128 American Trust Bldg. a s New York, N. : en 
ng Distance Power Transmission ctr NDON CORRESP’D'TS: J.G. WHI „ Ltd. 
and Alternating Current Probiems wad "Power Pian Gay and woe CHICAGO %4 College Hill, Cannon Street 
a Specialty. works, or any other engineering instal- Drsicngr anv Buitper—Central Station CamaDIAN CoRRESP’D’r8: CANADIAN WHITE 
lations built or remodeled. Heating, Gas, Electric Light, Water MPANY, Montreal 


Parx Row Bui.pme, Nsw Yorn. Works and Power Plants. Principal Philippine Office: Manila, P. L 


ENGINEERS 


RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
Estimates, Plans, ions and 
Supervision of Electro Ligh , Railway and 
Long Distance Power Transmission. 

New Yorx: 60 Wall Street 
Montreac: Street Railway Chambers 


appearing in this department may be sure 
that their addresses are in the most con- 
spicuous location for the electrical industry 


a WATER TUBE BOILERS. 


STIRLING 
A. & T. HORIZONTAL 
CAHALL VERTICAL 


Chain Grate Stokers, 


- 


and Superheaters 


The Stirling Consolidated Boiler Co. 


Trinity Building, NEW YORK 


—_—_—— 


BRANCHES PRINCIPAL CITIES 


BARBERTON, O. 


The case is drawn 
from mild steel and 
consists of tvv o 
parts. Note the ar- 
rangement of uppa- 
ratus—it is simple 
and easy of access. 
Allow us to advise 
and figure with you. 


Write at once 
for Booklet 82-F 


ROCHESTER, N.Y. 


ELECTRICAL 


Efficiency and Durability 


are important features which 
should be taken into careful 
consideration in the selection 
of Telephone Apparatus. 


Manufacturers of the 
Highest-Grade 


TELEPHONE 
APPARATUS 


For all Classes of Service 


yw ay tt 


CENTRAL ENERGY TEC EPHONE FOR HOTELS AND RESIDENCES 


Stromberg-Carlson Tel. Mig. Co. 


CHICAGO, ILL. 


REVIEW 


Vol. 48—No, 245 


TELEPHONES AND 
SWITCHBOARDS 


For Large and Small Exchanges 


Burns’ Adjustable Desk Telephones 


American Electric Telephone Company 
State and Sixty-fourth Streets sø CHICAGO, ILL. 


SE aL PRT EIB GEESE TS IT I TE 


Elevating —Conveying — Power Transmission 


Electric Locomotives. 


—Coal aad 
w Machinery aad 
Catalogues are yours 


for the asking. 
THE JEFFREY MFG. C0. 


JURET |e 


COLUMBUS, OHIO, U. 8. A. 


MAGNETIC CLUTCHES 
The Electric Controller & Supply Co. 


MaGNETIC FRICTION BRAKES 
The Electric Controller & Supply Co. 


MAGNETIC SOLENOIDS 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 

MAGNETIC SWITCH CONTKOLLERS FOR 

LARGE MOTORS 

The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 

MAST-A RM8 
T. H. Brady 


MECHANICAL DRAFT 
Green Fuel Economizer Co. 


METAL POLISH 
L. B. Allen & Co., Ince. 
METERS 
Diamond Meter Co. 
Doubleday-Hill Electric Co. 
Duncan Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electrice Co. 
Helios Mfg. Co. 
Queen & Co., Ine. 
Westinghouse Electrice & Mfg. Co. 
Weston Electrical Instrument. Co. 
MINING MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 
Mocipina Boxks 
John L. Gleason 
NAME-PLATES 
Crowe Name-Plate & En rraving Co. 
Schwerdtle Stamp Co., The 
OUTLET Boxes 
Bossert Electric Construction Co. 
Chicago Fuse Wire & Mfg. Co. 
Crouse-Hinds Co. 
Sarco Co. 
PAINT 
Standard Paint Co. 
VANEL-BOARDSs 
Bissell Co., The F. 
Waterbury & Co. 
Wesco Supply Co. 
Worcester Blectric Mfg. Co, 


CLASSIFIED INDEX—(Continued from page 27) 


PATENT SOLICITORS 
Clement, Edward E. 
Duval, Edw. 8 
Hamilton, James 
Siggers & Siggers 


PHOTOMETERS 
Dwyer Machine Co. 
Electric Motor & Equipment Co. 
Queen & Co., Inc. 


PHOTOMETER STANDARDS 
Electrical Testing Laboratories 


PINIONS 
New Process Raw Hide Co. 


PLATINUM PRODUCTS 
Baker & Co., Inc. 


PLATINUM WIKRE AND S@EET, PLATI- 
NUM CORUCIBLES AND DISHES, 
PLATINUM RIVETS 

Baker & Co., Inc. 

PoLEs, BRACKETS, PINs, Ties, CROSS- 

ARMS, CLIMBERS, ETC. 
Brady, T. H. 
Doubleday-Hill Electric Co. 
Klein & Sons, Mathias 

PUMPs 

Platt Iron Works Co. 
PUMPING MACHINERY 

Allis-Chalmers Co. 

Platt Iron Works Co. 


PusHn-BUTTONS 
Partrick, Carter & Wilkins Co. 
Sarco Co. 

RarL-BoxNDs 
Chase-Shawmut Co. 
General Electric Co. 
Roebking’s Sons Co., John A. 


RAILROADS, STEAM 
Chicago & Northwestern R. R. 
Illinois Central R. R. 
N. Y. Central & Hudson River R. R. 
RAILWAY SPECIALTIES, ELECTRIC 
Bunnell & Co., J. H. 
Central Electric Co. 
Continuous Rail Joint Co. of America 
Doubleday-Hill Electric Co. 


RAILWAY SPECIALTIES, ELECTRIC 
Electric Appliance Co. 
General Electric Co. 
Stuart-Howland Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
REFLECTORS 
ink, 1. P. 
Holophane Glass Co. 
McLeod Ward & Co. 
Phoenix Glass Co. 
Sarco Co. 
Wheeler Reflector Co. 
Wirt Electric Co. 
REPAIRS 
Chicago Edison Co. ' 
Waterbury & Co. 


REPLACERS, INCANDESCENT LAMP 
Morse, Frank W. 


RESIRTANCE BANKS AND UNITS 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 
RESISTANCES 
Cutler-Hanimer Mfg. Co. 
Simplex Electric Heating Co. 
REVERSING CONTROLLERS FOR CRANES 
AND SIMILAR SERVICE 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 
RKHEOSTATS 
American Electric & Controller Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Genera) Electric Co. 
Simplex Electric Heating Co. 
Westinghouse Electric & Mfg. Co. 
Wirt Electric Co. 
Rinas, WIRE DISTRIBUTING 
Star Expansion Bolt Co. 
RUBBER SPECIALTIES 
Dickinson Hard Rubber Co. 
RUBBER MILL MACHINERY 
Aiton Machine Co. 
SCHOOLS 
Michigan College of Mines. 
SEALS 
Schwerdtle Stamp Co., The 


(Continued on page 5.4) 


SHADES 
Frink, I. P. 
Hubbell, Harvey 
Wheeler Reflector Co. 


SHADEHOLDERS 
Hubbell, Harvey 


SIGNS, ELECTRIC 
Electric Motor & Equipment Co 


SOCKETS 
Freeman Electric Co., E. H 
Hubbell, Harve 
Paiste Co., H. T. 
Peru Electric Mfg. Co. 
Sears, Henry D. 
Stewart Electric Co., Frank H 
Trumbull Electric Mfg. Co. 
Yost Electric Mfg. Co. 


SOLDERING STICKS AND Paste 
Allen & an p B. 
Atlantic Mfg. Co. 
Burnley Battery & Mfg. Co. — 
Dunton & Co., M. W. 
Standard Chemical Co. 


SPARK COoILs 
Queen & Co., Inc 


SPARKING POLNTS 
Baker & Co., Ine. 


y AND 
SPECIAL OVERLOAD No-VOLTAGE 
REsET CIRCUIT-BREAKERS 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 


SPECIALTIES 
American Penne Supply Co. 
Barron & Co.. Jas. 5. | 
Doubleday-Hill Electric Co. “ 
Electrical au are & Supply 
McLeod Ward & Co. 
Maddock & Sons, Jobn 
Morse, Frank W. 
Novelty Electric Co. 
Peru Electric Mfg. Co. 
Phelps Co. 


as 
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KELLOGG PHILOS0O °HY—THE REST 1S THE CHEAPEST 


KELLOGG 


FREQUENCY POLE CHANGER 
TRANSFORMER CABINET 


a wet Sy 


1. ihe Translormer C. binet cuntains al! necessary Switches, Fuses. etc. 
2. Pele Changer Cabinet and Transformer Cabinet separate. 
3. Cen be put in cifferent rooms if desired. 
4. Sold separately or complete. 
6 No additional appara us needed on Power Board already installed 
6. Can be used on Common Battery or Magneto System. 


SEND FOR ‘FOLDER No. 3-E”’ 


CORRESPONDENCE SOLICITED 


KELLOGG SWITCHBOARD AND SUPPLY CO. 
' Congress and Green Sts., Chicago, Ill. 
Branch Offices: 


New York, N. Y.: 
118 Nassau St. 


PaILADELPAIA, PA.: 
Keystone Tel. Bldg. 


CLEVELAND, O.: 


l Los ANGELES, CAL. 
Electric Bldg. 


818 W. Second St. 


WHAT'S WRONG 


with thatTELEPHONE INVESTMENT 
sÁ 


of yours 


Why doesn’t it pay you as well as the best of your investments ? 
Is the reason bad manazement or bad equipment? More likely the latter. 
Probably the company is trying to do a Wth Century business with 19th Century 


apparatus. 


if that's the case, it is spending more and earning less than it might if it had 


our Automatic Telephone equipment. 


This is the only really modern telephone system. It produces the ideal tele- 


phone service —quick, sure and secret—at half the operating expense of a manual 
equipment, and this service commands better rates. 

It costs a fixed price per hundred lines to enlarge the automatic exchange, in- 
stead of an increased price per each hundred lines, as in the manual equipment. 

The automatic exchange is never outgrown ; it never has to be “scrapped” and 


replaced by a complete new one, as with the manual. You just add to it as you do to 


a sectional book-case. 


All these points bear upon the stability and value of your telephone securities. 


They mean dividends to you. 


+ 


Over ninety per cent of all the large orders placed during the past few years, 


either for new installations cr replacements, have been for our automatic system, 
aod all the companies adopting it have, from the increased earnings, been able to pay 
the interest on their bonds and a good dividend on their stock. 


Our Automatic system has been adopted in the following cities: 


Aberdeen, So. Dak. 
Akron, Ohio 
Albuquerque. N M. El Paso, Texas 
Allentown. Pa Fall River, Mass. 
Auburn, Me. Ferguson, M 
Auburn. N Y. 
Battie Creek, Mich 
Bellingham, Wash. 
Berlin. Germany 


Hastings. Neb 
Havana. Cuba 


Buxton, Iowa Hazleton, Pa. 
Cadillac, Mich. Hopkinsville, Ky. 
Chicago, Lil. Jonesboro, Ark. 
Clayton, Mo. Lake Benton, Minn. 
Cleburne, Texas Lewiston, Me 
Columbus, Ga. Lincoln, Neb 


o. 
klorenceville, N. B.Can. Mount Olive. fl. 
Grand Rapids, Mich. 


Los Angeles, Ca). 
Manchester. la. 
Marianao. Cuba 
Medford, Wis. 
Miamisburg, Ohio 


San Diego, Calif. 
Santa Monica, Cal. 
Sawtelle. Cal 
Sioux City, la. 
South Bend, Ind. 
St.Marys, Ohio 
New Bedford, Mass Tacoma, Wash. 
Oakland, Cal. Toronto Jet.. Can. 
Ocean Park, Cal. Traverse City. Mich. 
Pentwater, Mich. Van Wert. Ohio 
Terry, N. Y. Watch Hil R. I. 
TPortiand, Me Wausau. Wis. 
Portlund, Ore. Westerly, R. I. 
Princeton, N. J. Wilmington, Del. 
Riverside, Calif. Yuma, Arizona 


AUTOMATIC ELECTRIC COMPANY 


Van Buren and Morgan Streets 


CHICAGO, U. S.A. 


SPECIALTIFS 

Sarco Co. 

Stewart Electric Co , Frank H. 

Wesco Supply Co. 

Yost Electric Mtg Co. 
SPRINGS 

Cary Spring Works 
STANDARD CELLS 

Weston Electrical Instrument Co. 
STAPLES 

Blake Signal & Mfg Co. 
STEAM SPECIALTIES 

American District Steam Co. 

New Process Raw Hide Co. 

Robertson & Sons, Jas. L. 
STEEL 

American Bridge Co. 


STEEL STAMPS 

Schwerdtle Stamp Co., The 
STENCILS 

Schwerdtle Stamp Co , The 
STOKEKS 

Westinghouse Machine Co. 
STORAGE BATTERIES 

American Battery Co. 

Electric Storage Battery Co. 

General Storage Battery Co. 

Gould Storage Battery Co. 

National Battery Co. 

New Enyland Motor Co 

Willard Storage Battery Co 
SWITCH BOARDS l 

§ Allis-Chalmers Co. 

l Bullock Electric Mfg. Co. 

Bossert Electric Construction Co, 

Doubleday-Hill Electric Co. 

Fort Wayne Electric Works 

General Electric Co. 

Trumbull Electric Mfg. Co. 

Wagner Electric Mfg. Co. 

Waterbury & Co. 

Western Electric Co. 

Wesco Supply Co. 

Westinghouse Electric & Mfg. Co 

Worcester Electric Mtg. Co. 
SWITCHES, ETC. 

Central Electric Co. 

Chase-Shawmut Co. 

Cutler-Hammer Mfg. Co. 

Cutter Electrical Mfg. Co. 

Electric Controller & Supply Co. 

Electric Motor & Equipment Co. 
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SWITCHES, ETc. 
Voubleday-Lill Electric Co. 
General Fiectric Co 
Hart & Hegeman Mfg. Co 
Hart Mfg. Co. 
Lawrence Electric Co.. F. D 
Partrick, Carter & Wilkins Co. 
Sarco Co. ; 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Ço. 
Worcester Electric Mtg. Co. | 
TABLET BOARDS 
Doubleday-Hill Electric Co 
TAPE AND SPLICING CoMPOUND 
Doubleday-Hill Electric Co. 
Okouite Co. 
TELEGRAPH SUPPLIES 
Bunnell & Co., J. H. 
Stuart-Howland Co. 
Wesco Supply Co. 
TELEPHONES 
American Electric Telephone Co. 
Atwater-Kent Mfg. Co. 
Automatic Electric Co. 
Central Electric Co. 
Connecticut Tel. & Elec. Co. 
S. H. Couch Co. 
Doubleday-Hill Electric Co. 
Kellogg Switchboard & Supply Co 
Manhattan Electrical Supply Co. 
Novelty Electric Co. 
Stanley & Patterson 
Stromberg-Carlson Tel. Mfg. Co. 
Viaduct Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
TELEPHONE SERVICE 
American Bell Telephoue Co. 
New York Telephone Co. 
THEATRE DIMMERS 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Wirt Electric Co. 
TESTING 
Electrica) Testing Laboratories 


Ties, Cross-ARM8, Brackets, PINS, 


CLIMBERS, ETC. 
Central Electric Co. 
Klein & Son, Mathias 
Morris Co., Elmer P. 


Time CHECKS 


American Railway Supply Co. 


TIME SWIICHES 


Electric Motor & Equipment Co. 
Ilartford Time Switch Co. 


TOOLS 


Jessops & Sons, Win, 
Klein & Sons, Mathias 


* TRANSFORMERS 


Allis-Chalmers Co 
Bullock Electric Mfg. Co. 
Crocker- W heeler Co. 
Doubleday-Hill Electric Co. 

Fort Wayne Electric Works 
General Electric Co. 

Lafayette Electrical Mfg. Co. 
National Brake & Electric Co. 
New York & Ohio Co. 

Peerless Electric Co. 

Stanley-G. I. Electric Mfg. Co. 
Wagner Electric Mfg. Co. 

Warren Electric & Specialty Co. 
Wesco Supply Co. 

Westingbouse Electric & Mfg. Co. 


TROLL“YY WHEELS 


Doubleday -Hill Electric Co. 


TURBINE GOVERNORS 


Allis-Chalmers Co. 
Lombard Water-Wheel Gov. Co. 
National Water-Wheel] Governor Co. 


TURBINES, STEAM 


Allis-Chalmers Co. 
General Electric Co. 
Westinghouse Muchine Co. 


TURBINES, WATER 


Allis-Chalmers Co. 
Platt Iron Works Co. 


UNCOATED ARMATURE TAPES AND 


SLEEVINGS , 
Dunton & Co, M. W. 


Vacuum DRYING APPARATUS 


Devine, Joseph P 


VARNISH, INSULATING 


Macon-Evans Varnish Co. 
Roessler Hasslacher Chemical Co. 
Standard Varnish Co. 


WaTeER-PowER PLANTS AND EQUIP- 


MENT 
Piatt Iron Works Co. 


W ATER- WHEELS 
Allis-Chalmers Co. 
Letfel & Co., Jas. 
Platt lron Works Co. 

WaTER-WHEEL GOVERNORS 
Allis-Chalmers Co. 
Lombatd W unter- Wheel Co. 
National Water-Wheel Governor Co 
Repiogle Governor Works 
Woodward Governor Co. 

WINDING MACHINERY 
Aiton Machiue Co. 
American Insulating Machinery Co 
New England Butt Co. 

WIRE CONNECTORS 
Doubleday-Hill Electric Co. 

WIRES AND CABLES 
American Electrical Works 
Atlantic Insulated Wire & Cable Co, 
Bishop Gutta Percha Co. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Fuse Wire Mfg. Co. 
Chicago Insulated Wire & Mfg. Co. 
Collyer Insulated Wire and Cable Co. 
Crescent Insulated Wire & Cable Co. _ 
Doubleday-iLill Electric Co. 
Electric Appliance Co. 
Electric Cable Co. 
General Electric Co. 
India Rubber & Gutta Percha In 
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